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Abstract
This paper begins with a review of the diﬀerent forms of evidence on
incentives in organizations. It is argued that it is not possible to understand
modern organizations using one kind of data or empirical model. There is
a need to combine standard regression studies with survey and laboratory
evidence to obtain a complete picture of how modern organizations operate.
The evidence that we have points to the importance of ﬁnding solutions to
the problem of incomplete contracting in organizations. This contracting
problem can help us understand why it has been so diﬃcult to consistently
estimate and test empirical incentive models. An implication of this work is
the impossibility of specifying the solution to the optimal contract problem
in advance. Rather, incentive problems in organizations must be based on a
combination of past experience and experimentation. More work is needed
to understand how the market can be used to select those organizations that
ﬁnd eﬃcient solutions to the incomplete contracting problem.
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Introduction

The task of this essay is to study how incentive theory can help understand
how to bring about eﬃcient organization in the hierarchical ﬁrm. The standard agency model of incentives is concerned with the optimal contract that
a principal will choose to induce eﬀort from her employees given a number
of constraints on the information available and the alternatives available to
employees. There exist several excellent surveys that deal with agency theory
and incentives in organizations. Aoki (1990) reviews the role of incentives
and hierarchy in the Japanese ﬁrm, while the article by Itoh (1992) does a
great job of showing how agency theory can be applied to the problem of
hierarchical organizations. Tirole (1992) examines how the potential to collude under asymmetric information constrains contract form and delegation
of responsibilities in organizations. Radner (1994) outlines a formal theory
of hierarchy emphasizing the information and control aspects of a hierarchy. The book by Milgrom and Roberts (1992) provides a great overview of
the theory of incentives and organizations, including a collection of fascinating case studies. Rosen’s (1992) survey reviews the theory and evidence on
contracts in the market for executives. Finally, one needs to mention the important work of Williamson (1975, 1985) that provided much of the impetus
for the modern work on incentives and organizations.
Alchian and Demsetz (1972) have emphasized the importance of measurement problems as the basis of the theory of the ﬁrm. Production often
involves an element of team work that cannot be mediated by markets, and
therefore requires an entrepreneur who can provide direct incentives or, in
Williamson’s words, a governance structure. Williamson (1975) observes that
in every organization there is the possibility of opportunism that raises organizational costs and therefore requires a careful design of the governance
structure to deal with it. The basic incentive issue for the entrepreneur is to
understand the cost of obtaining a given quality of work, recognizing the additional costs due to the governance structures created to deal with contract
incompleteness. In this regard this essay considers only the simplest hierarchy as represented by the principal-agent model. The principal is assumed
to have an authority relationship with the agent, and use this relationship to
design an optimal contract.
The essay begins with a review of the diﬀerent kinds of evidence that
have been used to understand incentive theory. The ﬁrst issue concerns
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the qualitative properties of incentives. Do individuals respond to incentive
schemes? How do individuals interact when team incentives are provided?
What are the qualitative properties of intertemporal incentive systems? The
second class of issue concerns the quantitative nature of incentives. How
much does one have to pay to alter behaviour? How does one trade oﬀ the
cost of providing incentives against the beneﬁts?
The section reviewing the data is organized by the type of evidence one
may use to study incentive theory, and begins with a review of studies that
use traditional econometric methods to study incentive issues. We ﬁnd that it
is exceptionally diﬃcult to construct convincing statistical models and tests
of the theory. Consequently, much of what we know about incentive theory
uses a variety of data sources in addition to standard economic times series
such as the CPS, PSID or the NLSY. The subsequent sections discuss other
forms of evidence including case studies, laboratory studies and informal
historical evidence. From the evidence we are able to draw the following
conclusions:
1. Individuals do respond to incentives in much the way the theory predicts. In relatively simple environments individuals choose actions that
are in their own self-interest.
2. We have a poor understanding of the magnitudes of the incentive eﬀect.
At the moment there is no consistent way to link a dollar outlay in
incentive payments with a dollar return in increased eﬀort.
3. In more complex situations individuals make more mistakes, weakening
the link between incentives and their consequences. The whole area of
learning and bounded rationality is poorly understood.
4. There is a great deal of evidence suggesting that individual behaviour
is constrained by its expected consequences on the future behaviour of
others. This eﬀect occurs in a variety of guises. In particular, there is
evidence that social norms and other expectation formation activities
are perceived to be important. The quantitative eﬀects are not well
understood.
Section 3 discusses the nature of incomplete contracts and why they
may generate a need for the social norms discussed point under (4). Environmental complexity makes it impossible to write complete contingent
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contracts, with the consequence that most contracts involve an element of
opportunism which may make standard principal-agent models inappropriate. In the paradigm principal-agent model the principal oﬀers the agents
a contract incorporating the constraints imposed by imperfect information.
The necessarily incomplete nature of contracts implies that there often exist
actions unforeseen by the principal that have unintended consequences.
One organizational response to this problem is the use of implicit contracts, including the elusive objectives of high morale, loyalty and team spirit.
As Alchian and Demsetz (1972) observe, these objectives help align the incentives of the group. Section 4 illustrates a way to model these concepts
using the theory of self-enforcing contracts. Such a theory not only provides a more precise language for these concepts, it also provides some new
empirical implications. These include implications for the form of optimal
contract, either a bonus system or a ﬁxed wage rate. The theory also helps
us understand ho w changing expectations can lead to large declines in output. One question that is not answered satisfactorily in the literature is the
dynamics of norm and expectation change. An objective of this conference
is to understand how best to promote eﬃcient behaviour in organizations.
In this regard the best practical advice may be due to Koike (1994) who
argues that education and adaptive learning are the keys to the Japanese
system. That is, ﬁrms need to search out practices that have succeeded in
the past, and adapt them through a process of experimentation. The market is the ultimate empirical test, providing rewards to successful innovators
while weeding out less successful ideas and innovations.

2

The Nature of The Evidence

Evidence about the world comes in a variety of forms. This is particularly
true of the evidence used for the discussion and analysis of incentive based
models. This section looks at the diﬀerent types of evidence and asks what
we are likely to learn from this work. I begin with the more tightly speciﬁed
models and hypotheses that are studied using structural models. For each
class of data I discuss what we have learned as well as some of the deﬁciencies
in the data that may be addressed using other sources of information.
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2.1

Structural Estimation.

The objective of a structural estimate is to recover the parameters of the underlying model that is generating the data. A nice example is the paper by
Margiotta and Miller (1993), who estimate a structural model of executive
compensation using a standard principal-agent framework. They are able to
directly estimate the preferences of managers and agents. With such estimates one can make predictions on the precise form of compensation under
diﬀerent hypothetical conditions. One important implication of this work
is that it enables us to measure directly the cost of changing individual behaviour. Jensen and Murphy (1988) ﬁnd that CEOs receive only a small
fraction of the returns they may create in a ﬁrm and suggest that compensation may be ineﬃcient. Rosen (1992) observes that a $1 billion variation
in market value generates about a $200,000 variation in CEO income. This
can have a signiﬁcant eﬀect on CEO wealth, and consequently on CEO behaviour. The estimates of Margiotta and Miller (1993) suggest that the cost
of ensuring eﬃcient behaviour by CEOs is much lower that the beneﬁts of
such behavioural adjustments. In this respect the structural estimate has
the advantage of using the observed trade-oﬀ between pay and performance
to make precise statements about the preferences of the agents.
Despite its potential to increase the predictive power of the theory, there
are only a very small number of structural estimates using incentive models.
One reason is that incentive models tend to be rather complicated, with the
results depending on many variables that are unlikely to be observed by the
econometrician. Given that incentives often depend on the behaviour of other
individuals within the organization, one also has what Manski (1993b) has
called a “social reﬂection” problem, that may make identiﬁcation impossible
under a wide variety of conditions.1
An alternative estimation strategy is to use the restrictions implied by
the theory to identify the model from the data. A clever example of this is the
work of Ferrall (1994) who is able to estimate a Rosen (1982) hierarchy model
by matching two data sets on the wages of engineers. In this case one cannot
test the model based on cross equation restrictions because these restrictions
are imposed ex ante to ensure that the model is identiﬁed. Therefore this
approach must be combined with other data to test the theory. Once one
has a good behavioural model, it can be used to generate restrictions on
1

See also Manski (1993a) for results on the identiﬁcation of a dynamic choice problem.
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unobservables that permit the estimation of incentive based models in a
variety of circumstances. In section 2.3 we discuss the experimental work
that has been done in this regard.

2.2

Reduced Form Estimates.

An alternative to structural estimation is to test for the restrictions that the
theory places upon the data. A nice example of this kind of work is the paper
by Gibbons and Murphy (1992) on CEO compensation. They show that a
standard agency model with asymmetric information on individual ability
implies that the optimal contract has a time dependent performance/pay
relationship. Early in their careers individuals work hard to signal their
high ability, and consequently the pay-performance elasticity is smaller than
later in their career. Gibbons and Murphy (1992) test this prediction with a
sample using approximately 9,000 CEO years of observations over the period
1970-1988. The pay-performance elasticity is found to be in the range of 0.1
to 0.2, with a slight increasing trend as the individual nears retirement.
These results are consistent with the agency theory presented in their
paper, however they do not constitute a test of the theory. Within this
framework it is impossible to directly test for why a pay for performance
system is used, or for the relative merits this a system compared to other
compensation structures, such as a large severance package at retirement. In
particular one would like to know to what extent asymmetric information
about individual ability is important, or if risk aversion is an important
ingredient in the determination of the compensation package. Another issue
is whether pay for performance is used to increase individual eﬀort, or to
create incentives to choose the right project. In the latter case, pay for
performance is to compensate the CEO for choosing projects that are in the
shareholders’ interest, and not projects from which the CEO may receive
private perquisites, such as corporate jet expenditures.
In the former case it is the disutility of eﬀort that is creating the need for
incentive pay, and the level of incentive pay should depend on the individual
and not on the job or level of responsibility. The fact that rewards increase
greatly as one moves to the top of the hierarchy suggests that it is the second
problem that needs to be solved. In this case there may be additional tests
of the theory that use the relationship between pay and performance and
the discretion a CEO has in deciding which projects the company should
6

pursue. Increased CEO discretion should be associated with a greater payperformance elasticity.
Other papers in this literature include Jensen and Murphy (1990), and
Lambert and Larcker (1987). The work by Antle and Smith (1986) and
Gibbons and Murphy (1990) study the use of relative performance in CEO
compensations. All these papers ﬁnd evidence of a pay for performance
relationship. However, due to the reduced form nature of the estimates it is
diﬃcult to know the precise reasons for such a relationship.
Knober and Thurman (1994) provide direct evidence on the consequences
of piece rate and tournament contracts for behaviour in the market for broiler
chickens. In this market one has a fairly homogeneous product that is supplied under a variety of contract forms, including piece rates and tournaments
between producers. The evidence in this study is consistent with the theory
in three cases. Performance in the tournaments is found to depend on the
prize diﬀerences and not the level. More able producers choose less risky
strategies and contracts are handicapped to avoid discouraging less able producers.
With more traditional labour market data providing only information
on wages and socio-demographic variables it is much more diﬃcult to ﬁnd
direct evidence for incentive eﬀects. Moreover the competitive equilibrium
model with human capital does a good job of explaining a large part of the
variation in the data. For example, it is often suggested that wages rise
with seniority to provide an incentive for agents to perform well early in
their careers (Lazear (1979)). Yet the traditional work on wage structure
explains this eﬀect as a return to human capital (see Mincer (1958) and
Becker(1975)). Lazear and Moore (1984) ﬁnd support for the proposition
that the age-earnings proﬁle reﬂects an incentive eﬀect rather than a return
to human capital. More recently, Mincer and Higuchi (1988) argue that the
observed wage growth in Japanese ﬁrms is due to a higher level of human
capital, and not to the need to motivate workers. One of my students, Parent
(1994), ﬁnds further support for the human capital model. His results are
consistent with the earlier work of Abraham and Farber (1987) and Altonji
and Shakato (1987), who ﬁnd that tenure has a small impact on wage growth.
Wages of workers are best explained by the value of the worker on the market,
and not by some form of incentive contract that ex post may result in similar
workers receiving very diﬀerent incomes.
Incentive models have also been used to explain inter-industry wage dif7

ferences. Krueger and Summers (1988) ﬁnd that some industries pay wages
that are on average higher than those in other industries, even after all the
appropriate controls for worker characteristics are added. They claim that
this result may be explained by a version of eﬃciency wage theory in which
high wages are paid to lower the cost of monitoring. A more direct test of
the theory would be to compare the compensation policies of company owned
fast food outlets with independent operators in the same chain. The cost of
monitoring in company owned outlets is likely to be higher than in owner
operated outlets; consequently wages should be higher. Krueger (1991) ﬁnds
some evidence to support this hypothesis. A recent paper by Neal (1994) attempts a more direct test of the theory by studying the relationship between
the number of supervisors and wages. He ﬁnds little support for the hypothesis that ﬁrms which use fewer supervisors compensate by paying higher
wages.
These models regress endogenous variables upon endogenous variables,
therefore it is very diﬃcult to disentangle any potential incentive eﬀect. Evidence for, say, eﬃciency wage type theories are at best indirect given that
there are no measures of monitoring costs. Some of the survey data I discuss
in subsequent sections more directly addresses the questions of incentives in
the organization.
Abowd, Kramarz and Margolis (1994) have estimated ﬁrm and person
speciﬁc eﬀects in a wage equation using French administrative data. They
found signiﬁcant ﬁrm eﬀects, though they were very much less important
than person speciﬁc eﬀects. The variance in wages due to person speciﬁc
eﬀects was about 100 times larger than for the ﬁrm speciﬁc eﬀects. That
is to say that the pay of an individual is mainly determined by his or her
marketable skills, and to a far lesser degree by the ﬁrm to which he or she
is attached. Thus, to the extent to which there is an incentive component in
the pay level that varies by ﬁrm, it is of an order of magnitude less than the
skill component, suggesting that it is very diﬃcult to convincingly distinguish
incentive eﬀects from other causes of wage variation.
Over-all, the literature on compensation has found little direct evidence
for the importance of incentives. Much stronger evidence can be found in
the literature on job search (see the excellent survey by Devine and Kiefer
(1991)). In this case there is a clean measure of performance, namely whether
a person was able to ﬁnd a job or not. Secondly, the underlying variation in
the incentive system is due either to changes in government policy or part of
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an experiment. In either case it is reasonable to suppose that the underlying
variation in the incentive systems is exogenous. In contrast, CEO compensation is endogenous, making it more diﬃcult to untangle the incentive eﬀect
from ability variation.
Work by Ham and Rae (1987) and Meyer (1990) ﬁnd that the probability
that an individual exits unemployment increases toward the end of his or her
unemployment insurance entitlements. Woodbury and Spiegleman (1987)
present evidence that providing a $500 bonus to workers who ﬁnd a job
signiﬁcantly decreases the spell of unemployment. More recently Lemieux
and MacLeod (1994) have attempted to measure the potential for learning
in a large Canadian sample of workers who have collected unemployment
insurance. They ﬁnd some evidence to suggest that individuals require some
experience with an incentive system before changing their behaviour. They
also ﬁnd that a large number of individuals choose to collect a subsidy from
the unemployment insurance system by working only the number of weeks
needed to qualify for insurance, collecting payments until expiry, and then
beginning the work/unemployment cycle again.

2.3

Experimental Data

Laboratory experiments provide an opportunity to more precisely measure
incentive eﬀects. The typical experiment takes a group of individuals, usually
undergraduate students, and asks them to carry out a set of tasks assigned
to them. One is able to observe how behaviour responds as a consequence of
diﬀerent reward systems. Miller and Hamblin (1963), in an important review
of the early work in sociology, observe that the success of group incentives
depends on the interdependence of tasks. When groups were assigned tasks
that could be divided up and measured individually, individual reward systems were more eﬀective. However group reward systems were more eﬀective
in cases where individual contributions to group output was diﬃcult to measure. A more up-to-date review by Schmitt (1981) conﬁrms the ﬁndings
reported in this earlier work. These results are consistent with the view that
group incentives encourage free riding that can be alleviated by personalized incentive systems. An interesting result occurs when the success of a
group outcome depends on inputs which are diﬃcult to measure. Then group
incentive systems outperform personalized incentive systems.
Bull, Schotter and Weigelt (1987) carried out experiments comparing
9

tournaments and piece rates. They found that compared to piece rates,
tournaments generated a greater level of variance in output than predicted
by the theory. While the qualitative features of the data are consistent with
the tournament model, there remains a great deal of unexplained variance.
There now exists a large literature concerned with testing various reﬁnements of the Nash equilibrium concept.2 A Nash equilibrium is a set of
strategies from which no agent wishes to deviate. This implicitly requires
agents to have correct expectations concerning the play of other players in
addition to computing their best response. A diﬃculty with many of the
experiments conducted in this literature is that one is testing the joint hypothesis of consistent expectations and self-interested behaviour.3
For example consider the following battle of the sexes game:


(1, 2) (0, 0)
(0, 0) (2, 1)



.

This game has three Nash equilibria: (1,2), (2,1) and a mixed strategy equilibrium. If individuals are presented with this game and asked to play with
no pre-play communication, then the theory of rational behaviour makes no
prediction on the distribution of strategies to be chosen. However if the two
players meet before playing the game and agree to play (1,2), then neither
player has an incentive to deviate. Thus testing incentives in game theory requires disentangling the expectations problem from the incentive issue. This
theory is subject to experimental testing by Van Huyck, Gillette and Battalio
(1992). They study how individuals play coordination games when they are
given recommendations on how to play. The role of these recommendations
is to coordinate expectations, and to see whether deviation from a Nash equilibria occurs. It is found that even if a Nash equilibrium is recommended,
signiﬁcant deviation occurs when a unique eﬃcient Nash equilibrium exists.
Other work by Brandts and MacLeod (1994) also study the eﬀect of recommendations on strategic choice. In the case of normal form games they ﬁnd
that players deviate from the recommendation if it is not a Nash equilibrium
or it is an imperfect Nash equilibrium. This latter result seems to be motivated by the (rational) expectation that there is a probability that the other
player may deviate.
2

For a comprehevsive survey see Davis and Holt (1993).
Schelling (1960) is a classic study of the expectations formation problem in the time
of nuclear threat.
3
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In general, this work ﬁnds that in clearly speciﬁed simple games players did choose strategies which were in their best interests. Results from
experiments with two-stage games examining the subgame perfect equilibrium concept are much less clear-cut. In particular, it would appear that the
higher level of non-equilibrium play in more complicated games suggest that
agents did not fully understand the game. However, given that all we observe
is behaviour and not the reasoning process, it is not clear why equilibrium
play is less frequently observed in these games.
Further insights into strategic behaviour can be found in the very nice
work of Binmore, Morgan, Shaked, and Sutton (1991) and Binmore, Swierzbinski, Hsu, and Proulx (1993). They ﬁnd further evidence that individuals act
in their own best interests. Once individuals are given suﬃcient time to understand the rules of the game they play strategies that are very close to
the equilibrium outcome. This work also ﬁnds no evidence that social norms
play an important role. In interviews carried out after the experiment most
players felt that the outcome obtained was fair, even when the payoﬀs were
very unequal. This experimental work tends to support the idea that social
norms are primarily a coordination device, rather than a binding constraint
on behaviour causing people to select sub-optimal strategies. However, these
experiments also highlight the importance of giving individuals an opportunity to learn about the game. In more complicated situations social norms
may be a way to pass on the form of optimal play. Given that learning takes
time, this would also imply that in a changing environment social norms may
seem to induce sub-optimal behaviour, but only because individuals have not
yet had time to discover how to play optimally.

2.4

Case Studies and Industry Surveys.

The essence of strategic play is that one’s choice depends on expectations
concerning the other player’s choice. Laboratory experiments provide some
evidence that agents think and behave strategically. The problem with standard economic data sets is that when expectations are important the evidence
for incentives is at best indirect. A class of data that can be used to address
this is an industry survey or case study.
An example is the group of studies by Kaufman (1984), Blinder and Choi
(1990), Bewley (1993) and Hall (1993) that report the results of interviews
with managers about their wage policies. These studies ask managers why
11

certain policies are not followed and what they would expect to be the consequence of a particular policy that was not chosen. The focus of this work
is on the problem of wage setting and why ﬁrms do not cut wages in the face
of excess demand.
An interesting and consistent observation from this work is the importance in the manager’s mind of ensuring worker morale and eﬀort. Policies
that may be perceived as unfair are to be avoided. This is because workers
can perform a large number of actions which reduce the productivity of the
ﬁrm. Essentially, wage reductions are avoided due to the existence of a social
norm requiring workers to reduce their cooperation in the event of a salary
cutback. These issues have also arisen in discussions of down-sizing in ﬁrms.
For example, Cameron (1994) in a survey of 30 organizations attempts to
identify good practices for down-sizing. Central to all his observations is the
importance of maintaining a corporate culture that ensures worker cooperation. These studies point to the fact that worker cooperation is not something
that is obtained via a simple wage contract. Rather, actions taken after the
relationship has started have an important impact on the continued cooperation and productivity of the worker. Furthermore, some actions such as
wage cuts are not taken (and hence not observed) due to the eﬀect they are
expected to have on worker behaviour in the future.
Another ﬁne source of case studies is the important work of Koike (1984,
1988, 1994). Over a period of several years he has gathered evidence about
Japanese work practices and management. In Koike (1994), it is suggested
that much of the cooperation observed in Japanese ﬁrms arises due to the
special environment that is created in the ﬁrm. Koike ﬁnds that culture is
not central to cooperation, but rather the encouragement of learning and on
the job training. In particular, the high level of worker training in problem
solving is key to the success of the Japanese system. An important aspect
of the employment relationship is the ability of workers to respond and act
upon unexpected events that cannot be contracted upon ex ante.
Ichinowski (1992) provides an interesting study of behavioural change in
a steel mill. He followed the performance of one steel mill in a large company.
Compared to other mills run by the same company, this mill faced diﬃcult
labour/management relationships characterized by high turnover rates for
management, high absenteeism and grievances by workers. The union contract was very complicated, with a large number of clauses that were particular to this mill. In the early 1980s the management decided to radically
12

change the style of labour relations at the plant. Management insisted on a
new contract that eliminated the special side deals in favour of a much simpler
contract. Rather than threaten workers with a plant shutdown and layoﬀs,
workers were oﬀered job security and higher wages. Initially the workers resisted the new contract. However, after a short strike it was implemented,
resulting in an immediate increase in labour costs to the ﬁrm. An unexpected
consequence of this contract was that worker and plant productivity greatly
increased within a couple of years of its introduction. In particular, the plant
went from being one of the least productive to one of the most productive
mills operated by the ﬁrm in question. In this case, the oﬀer of job security
and higher wages seems to have brought about a behavioural change in the
workers that led to higher ﬁrm productivity and greater proﬁts despite the
increase in labour costs.
Finally, there are several interesting case studies that look at the structure of wages and promotion within a single ﬁrm. The book by Rosenbaum
(1984) is a rich source of evidence concerning the career paths of individuals
in a single ﬁrm. His main conclusion is that the career path of an individual,
with its potential for promotion and higher salary, provides the incentive for
high performance. In particular, he claims that the standard human capital
model is unable to explain the pattern he observed in this ﬁrm. Baker, Gibbs
and Holmström (1993) also study the career paths of individuals in a single
ﬁrm, within which they ﬁnd a fairly rigid hierarchy, with individuals promoted up the ladder facing few downward or lateral movements. Individuals
who are not promoted eventually face declining real earnings.
A diﬃculty with this work is its restriction to a single organization. The
econometrician may argue that one is studying a single data point from which
it is impossible to make general statements. We cannot tell from such a study
whether the characteristics of the ﬁrm in question hold in general, or whether
they are likely to be observed in other ﬁrms. This work needs to be validated
with further evidence from other ﬁrms in the same and other industries.

2.5

Non-quantitative historical evidence.

Case studies provide detailed information on a limited number of ﬁrms over
a short period. An alternative approach is to use historical evidence that
is less detailed, but covers a larger period of time. Certainly the classical
economists, most notably Adam Smith (1976), have used historical obser13

vation to provide insights for theoretical work in economics. North (1981)
provides a detailed review of the role of institutions for economic growth
in England. In a fascinating study, MacMullen (1988) documents that the
decline of Rome was a result of corruption and a breakdown in the rule of
law. The lack of contract enforcement created incentives for individuals to
buy and sell power and led to excess investment in rent seeking activities.
Chandler (1977) provides a rich description of the rise of mass production
and the management class in America since the middle of the 19th century.
More recently there have been several papers that bring together the historical evidence and theoretical incentive based arguments. Milgrom, North
and Weingast (1990) show how the institution of the law merchant can be
understood as a mechanism for the enforcement of contracts.4 Greif (1994a)
looks at the potential for multiple equilibria to explain the variation in social
institutions. In particular, he argues that the rise of Genoese traders relative
to the Maghribis in North Africa was due to the use of “individualist” social
norms in the former, while the latter depended on reputation forces for contract enforcement. In this case one has two societies surviving side by side
for centuries using diﬀerent sets of social norms.
This historical evidence also highlights the danger of using a static eﬃciency argument to explain a given organizational form. For example, the
fact that a large organization in the US uses a particular personnel policy
does not imply that it is optimal given the current market environment. It
may have been optimal at some earlier period, yet its eﬃciency today depends
on how it compares to others being used in the market place. Adjustment
costs and slow selection in the market may result in ineﬃcient organizations
surviving for long periods of time. Historical analysis has the merit of studying institutions over suﬃciently long periods so that one may observe the
workings of market forces on them.

2.6

Introspection, personal observation and the impact of the evidence.

In a subject such as economics, it is impossible for researchers to completely
avoid using personnel experience in the model formation process. Daily con4

See also Greif, Milgrom and Weingst (1994) for a similar argument applied to the case
of merchant gilds.
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tact with news media and other sources of information about the economy
and its institutions does eﬀect our judgments on the validity of theories.
Arnold Zellner (1988) oﬀers an antidote to this in the form of Bayesian
econometrics. His approach enables one to combine personal beliefs and
biases with evidence in a rigorous and scientiﬁc way. Formally, one may incorporate prior beliefs into prior probabilities on parameter values. These
priors are updated using Bayes’ rule as new evidence is obtained. This approach has great intellectual appeal, though it is not yet widely used. One
possible reason is that there is at the moment no accepted way to parameterize the set of potential models. Without such a parameterization it is not
possible to deﬁne prior beliefs over the set of potential models. As the set
of potential models is reﬁned, one can expect to observe an increase in the
importance of Bayesian econometrics.
Despite the lack of a scientiﬁc basis upon which to form beliefs, I will use
introspection to suggest that the evidence discussed above does allow us to
draw some conclusions.
1. Individuals do respond to incentives. Though this has formed the basis of economics for centuries, only recently do we have a substantial
body of quantitative evidence, including laboratory experiments and
the evidence from search activities in labour markets, that support
the hypothesis that individuals adjust their behaviour in the direction
of maximizing wealth/income/utility. However this is an error prone
activity, with the consequence that individuals may often take suboptimal decisions in the short run. More research is needed to better
understand learning in economic environments.
2. The organizational environment is complex, characterized by a wide variety of institutions. Surveys of managers consistently ﬁnd that morale
and the control of non-contractual aspects of the employment relationship is an important problem. In particular, managers are reluctant to
cut wages due to the potential negative eﬀect on future performance.
Case studies consistently report the importance of trying to ﬁnd ways
to motivate individuals to perform well at complex, diﬃcult to deﬁne
tasks. In addition, the laboratory evidence discussed by Miller and
Hamblin (1963) indicates that performance pay is eﬀective only when
well deﬁned measures of individual performance exist. When cooper15

ation is important, incentive systems which are independent of individuals’ performance, but reward team performance, are likely to be
superior.

3

Complexity, Creativity and Incomplete Contracts

Jensen and Meckling (1976) have emphasized: “It is important to recognize that most organizations are simply legal ﬁctions which serve as a nexus
for a set of contracting relationships among individuals.”5 The contracting
approach has come to dominate the study of incentive and organization problems. It is motivated by the idea that markets are necessarily incomplete, and
consequently ﬁrms and other institutions are needed to supplement market
allocations. These ideas have their origins in Coase (1937), with Williamson
(1975) initiating the modern revival of these issues.
The purpose of contracting relationships among individuals in a ﬁrm is to
provide incentives for eﬃcient behaviour. A fundamental issue which is not
yet resolved is the best way to model and think about contractual incompleteness, with the empirical literature reviewed above providing little guidance
on the form that incentive contracts should take. In this section I review
the notion of contractual incompleteness in preparation for the subsequent
sections that discuss some empirical implications of the model.
To help ﬁx ideas consider the following simple contractual relationship
between two agents, i ∈ {0, 1}. Individual 0 is assumed to be the principal
or employer who has been allocated the residual rights to the organization,
while agent 1 is the agent or employee. Each agent has a per period utility
function of the form: Ui (w, ê, θ), where w is net income, ê = (e0, e1 ), and ei
is the action selected by agent i. If either agent terminates the relationship
they obtain a ﬂow utility of Ūi . If complete contracts were possible then an
eﬃcient allocation would solve:
(w∗ (R, θ), ê∗(R, θ)) = arg maxw,ê U0 (−w, ê, θ)
(1)
subject to U1 (w, ê, θ) ≥ Ū1 (θ) + R,
where R > 0 is the amount of rent the employer gives to the employee, and
θ represents the state of nature.
5

Jensen and Meckling (1976) page 310.
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Let us assume that for each agent and for each R and θ, the optimal level
of eﬀort e∗i is not an optimal response to the other’s optimal action, that is
e∗i = arg max
Ui (wi∗ , ei, e∗−i , θ),
e
i

(2)

where w0∗ = −w∗ (R, θ) and w1∗ = w∗ (R, θ). Under complete contracts each
agent would be required to carry out the stipulated actions and transfers. If
an agent were to deviate it is assumed that a third party, such as the courts
of law, would punish the defecting individual.
With complete contracts it is not possible to identify incentive eﬀects,
rather the observed variation in eﬀort and income is explained by optimal
risk sharing and allocation of eﬀort. But, as the recent work of Townsend
(1994) illustrates, the complete contracts framework is usually rejected by
the data. Williamson(1975, 1985) and other modern organization economists
emphasize the importance of transactions and information costs that make
it impossible to write complete contingent contracts, so institutions arise to
provide solutions to the problem of contract creation and enforcement.
The issue is how should one introduce contractual incompleteness. In the
standard agency model one supposes that the principal has a contractible
signal as a function of the underlying parameters, say y = f (e, θ). In this
case one can study the solution to (1) assuming that the only enforceable
contract is payment as a function of y, say w(y).
There is a large theoretical literature discussing the form of contracts
under diﬀerent informational assumptions (see Hart and Holmstrom (1985)
for a survey and Milgrom and Roberts (1992) for more recent overview with
applications). For many speciﬁc performance/pay issues the agency model
yields useful insights, however it is not a complete model. Many, if not most,
economic relationships in organizations are not mediated only by explicit
contracts. Issues such as promotion policies, oﬃce politics, morale and reputation eﬀects are all reported by managers to be important for the operation
of the ﬁrm. In these cases there are actions and events that are important
to the relationship, but are not explicitly contracted upon.
These phenomena have led to a class of models which suppose that contracts are incomplete, but that information is symmetric. In this context
incomplete means that there are events that are important to the relationship, but which cannot be explicitly contracted on.6 The idea here is that ex
6

Pioneering articles include Grout (1984) and Grossman and Hart (1986).
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ante it is not possible to write a contract conditional upon the information
e or θ, yet ex post this information is observable to both parties, and hence
the ﬁnal allocations can be made conditional upon this information.
Grossman and Hart (1986) use this approach to construct a theory of
the ﬁrm based on the allocation of residual rights. For example, suppose
that in our contract problem agent 0 has no action to take, and that there
is no uncertainty. In this case Grossman and Hart observe that a transfer of
ownership to the agent causes her to internalize all costs and beneﬁts from
any action taken; thereby ensuring eﬃciency. Though this approach has
resulted in a rich and interesting theory of the ﬁrm, the assumption that no
conditional clauses can be written into a contract is extreme, and certainly
not consistent with the variety and complexity of the contracts we observe
in practice.
Moreover, the literature on incomplete contracts typically assumes that
ex post both parties can observe all the information relevant to the contract.
There is now a large literature in the theory of implementation demonstrating that under quite general conditions agents can design mechanisms or
institutions which result in the ﬁrst best (see the excellent survey by John
Moore (1992) on these issues). Tirole (1994), relating joint work with Eric
Maskin, extends these arguments to suggest that the usual justiﬁcations for
incomplete contract models: unforeseen contingencies, costs of writing and
enforcing contracts, are not good motivations for the models of incomplete
contracts as they stand. He observes that if payoﬀs are observable, then
even though the states of nature are not contractible, the set of allocations
under complete contracts is equal to the set of allocations under incomplete
contracts.
Despite this result, and the important work in implementation theory,
there seem to be few examples of where application of the theory has helped
us understand organizations.7 I would like to argue that there are some important insights to be gained from the literature on incomplete contracting.
However, I will also argue that the theory is more compelling as a basis
for understanding organizations once we move beyond the one or two period framework that is most popular in the implementation and incomplete
contracting literature. First I will consider the problem of contract complex7

Implementation theory has however revolutionized the area of auctions and non-linear
pricing, where there are many fruitful applications.
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ity and unforeseen contingencies. Then I discuss the role of innovation and
contracts, and how this complicates the notion of authority.

3.1

Complexity

Unforeseen contingencies are often cited as one reason for contract incompleteness. The fact that contracting agents cannot anticipate all possible
outcomes of nature that are relevant to their contract is well recognized in
the common law.8 With experience, precedents are added to the law that
deal with new circumstances for which the contracting parties have no explicit clauses in their contract.
In confronting this problem economists often talk in terms of “bounded
rationality”.9 However, as Simon (1956) has observed, the fact that individuals may not optimize in a given situation does not imply that they are not
rational or goal seeking. What is needed is some way to think about and
model the complexity of the decisions faced by individuals. To begin it is
useful to consider a simple example to see the magnitude of the complexity
problem. Consider a trader who receives just one piece of information each
day, either good or bad. After receiving this information, she must make a
buy or sell decision based on the information received during the past seven
days. Suppose we wish to open up a market for each decision that she might
take. That is, for each history and each buy or sell decision, we wish to
establish a price or value. How many cases are involved?
Each day the trader has observed a sequence of 7 good or bad signals.
For each sequence of signals a diﬀerent buy or sell decision may be made.
A decision function at that time is a map from the history to either buy or
sell. The number possible histories is 27 , thus the total number of possible
7
decisions is n = 22 = 2128 . This is a truly large number. To get a better
8

As an example consider the following extract from a waiver that I was recently required
to sign for a Colorado River Trip with O.A.R.S.: “I am aware that white water boating
entails risk of injury or death to myself. I understand that the description of these risks
is not complete, and that other unknown or unanticipated risks may result in injury or
death.”
9
There is a growing literature on endogenously incomplete contracts, examples include
Anderlini and Felli (1994), and Lipman (1993). This literature focuses on issues of computability and rationality. The argument used here is much simpler, it is a matter of
counting the number of contingencies that one might wish to include in a contract.
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intuitive feel, observe that over two days the total number of possible decisions is n2 = 2256 . By way of contrast the number of protons, neutrons and
electrons in the earth is roughly 2160. It would not even be physically possible in principle, let alone in practice, to write down a complete contingent
contract.
A contract is a set of conditional statements; that is, if A occurs the
parties agree to execute B. The simple example illustrates how quickly the
number of possible cases increases in a simple dynamic framework. This
kind of example is not new. The game of chess is another well cited example illustrating the bounds on “rationality” (see the insightful discussion
by Simon (1972)). However it is not clear what it means to have a bound
on “rationality” in this case. The game is ﬁnite, with well deﬁned rules for
winning. If it were possible to write down the complete extensive form, a
simple application of dynamic programing would yield the optimal strategy
for each agent for any given position. Individuals who play chess are rational
in the sense that they try to follow strategies that result in winning.
Now suppose that one were writing a contract for a risk averse agent to
play chess on one’s behalf. Given that the game is ﬁnite and that each play
is public information, we know there exists a ﬁrst best contract that pays
the agent a ﬁxed fee equal to her reservation wage as well as a penalty clause
that reduces the payment if the agent ever chooses a sub-optimal strategy.
In equilibrium the agent will not deviate and will win every game for which
winning is a subgame perfect equilibrium (it is not known whether white has
a sure winning strategy). This example satisﬁes all the necessary conditions
a theorist needs to conﬁdently assert the existence of a solution. The number
of states of nature is ﬁnite, and there is complete and symmetric information.
Though such a contract is eﬃcient, it clearly cannot be implemented.
The sheer complexity of the game implies that even the most skilled players sometimes choose sub-optimal strategies. In this case the reason that
the contract is incomplete is not because there is asymmetric information
between the principal and agent, nor because third parties cannot observe
the outcome. It is incomplete because of the complexity of the environment.
This simple example highlights the way bounds on information processing can
naturally make implementing a complete contract impossible. Even though
we do not have a complete model of how individuals play chess, this does
not limit our ability to write models of contracting with chess. In this case
we simply assume that the reward system cannot depend on play, only on
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the outcome. Incentives to play well are provided by paying a prize to the
winner. Assuming that complexity makes it impossible to write a contract
on the quality of play allows us to suggest the contract form one observes in
practice.
I used chess as an example because it highlights the interaction between
eﬃcient contracting and complexity. However, the game of life is at least
as complex as chess, thus I would submit that contractual incompleteness of
this type is unavoidable. Holmstrom and Milgrom (1991), and Baker (1992)
provide theories on how to construct reward systems when observed measures
of performance are not perfectly correlated with eﬀort. In practice, every
performance based system creates an incentive for individuals to maximize
the performance measure at the lowest cost. The work environment, like the
chess game, has many possibilities that simply cannot be anticipated by the
creators of the reward system. Baker quotes Lawler (1990, pg. 58):
“The literature on incentive plans is full of vivid descriptions of
the counterproductive behaviors that ... incentive plans produce.
One of the ﬁrst books I read in compensation provided story after
story about how employees were outsmarting and defeating the
piece-rate systems (Whyte, 1955). Indeed, as I read this classic
book, I marveled at the ingenuity of the worker.”
This quote highlights the innovative nature of human eﬀort, and the
essentially non-contractual aspect of “good” work. By deﬁnition, an innovative technique cannot be anticipated before hand. Incentive systems that
recognize and reward innovative, output enhancing behaviour are to be preferred to ones that rigidly set a minimum quality level ex ante. Piece rate
systems create an incentive to ﬁnd innovative ways to increase the measured output, and not necessarily ways to increase the output desired by the
employer. Holmström and Milgrom (1991) incorporate “complexity” into a
formal model by supposing eﬀort is multi-dimensional. They study an example of a building contractor who must decide on the trade-oﬀ between
speed and quality, where the speed of work can be observed and contracted
upon, but not the quality. Holmström and Milgrom (1991) show that in an
agency framework the optimal contract is one that pays a ﬁxed rate that is
independent of the speed. The reason is that any contract that creates an
incentive for speedy completion results in too little eﬀort on quality.
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Even in the absence of explicit performance criteria the buyer can always
resort to a lawsuit and argue that the contractor did not satisfactorily complete the work. If this is the case then the contract is not a simple ﬁxed wage
contract, rather there are a set of default conditions that will be ﬁlled in by
the court in the case of a dispute. It is well recognized in contract law that
one of its roles is to complete otherwise incomplete contracts.10 This ensures
that the buyer has some contractual protection in certain states, even if these
states were not anticipated in the written agreement between the buyer and
seller.
This is not always eﬃcient. Use of the courts is a very expensive solution
that most parties would prefer to avoid. Therefore it is the threat of court
action, rather than the court enforced rule, that is likely providing the necessary incentives. Secondly, the threat of court action provides no incentive for
above average quality. A cheaper market solution, as suggested by Klein and
Leﬄer (1981), is the use of reputations.11 In that case the contractor carries
out a “high quality” job to ensure future business through references from
satisﬁed customers. When there are reputations the contract consists of two
parts, the explicit conditions that are written down by the two parties, and
the implicit conditions that are associated with the contractor’s reputation.
With reputations the form of the contract between the contractor and the
client is much more complicated than the written contract. Not only does
the threat of losing ones reputation help maintain quality, such an informal
arrangement also rewards innovation. Above average quality creates an incentive for individuals to actively recommend a contractor to friends and
relatives. In this way an informal arrangement creates the incentive for the
contractor to do a good job, and in some states of nature an exceptional job.
Tirole (1994), reporting joint work with Eric Maskin, observes that even
if one cannot contract over actions, the ability to contract over payoﬀs can,
under the appropriate conditions, result in the outcome (this result does not
apply to the chess example where the discreteness of the ﬁnal outcome makes
it impossible to obtain good risk sharing). That is the existence of transactions costs by themselves cannot justify incomplete contracts. However, in
10

See Cooter and Ulen (1988). They also point out that US courts view the setting
of default conditions as their prerogative, and in many cases disallow clearly speciﬁed
liquidation damages speciﬁc by contract.
11
See also the insightful work of Ben-Porath (1980) who looks at F-connects (families,
friend and ﬁrms) as an alternative to formal contract enforcement.
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the contractor example, I would also argue that many aspects of the payoﬀ
are not contractible, but the buyer can form a judgment as to the quality
of the work. A similar case arises in chess. Though formally measuring the
quality of play is diﬃcult, chess experts can agree in general whether play
in a given game is of high quality. Similarly, inspection of the contractor’s
work in comparison with others does generate an opinion that is correlated
with overall quality.
It may seem unusual to suppose that a principal and an agent can form
judgments about the quality of output, but that these judgments cannot be
formally contracted upon. If anything, I would submit that this is the norm,
rather than the exception, in economic life. If a city commissions a work of art
or building, it is impossible to write a contract specifying the quality of the
work in advance, though once it has been created many people feel competent
to comment on and judge its quality. The employment relationship is very
similar. Many tasks are assigned with rather vague conditions, such as “be
friendly to clients!” What does this mean exactly? If the employer begins
receiving complaints concerning service she knows that there is something
wrong. However, one would not write an explicit contract specifying what
“friendly” means.
In these cases the rewards and punishments for the level of quality are
necessarily separated over time, and not explicitly contracted upon. We shall
denote situations in which quality of eﬀort is maintained by an understanding or long term informal agreement as an implicit contract. The essential
assumption that we make is that parties to the agreement understand what
is meant by good quality, but cannot write an explicit contract based on
the level of quality. At the root of the problem is not asymmetric information per se, but rather that every task involves a large number of unforeseen
contingencies upon which the agent may take appropriate actions, and that
specifying these actions in advance is simply impossible. Before taking up
the theory of implicit contracts I wish to discuss one solution to the problem
of this kind of contractual incompleteness, and its relationship to implicit
contracts.

3.2

Property Rights and Influence Activities

An alternative to the use of a formal performance/pay contract is a reallocation of property rights. This idea has been fruitfully applied to the theory
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of the ﬁrm by Grossman and Hart (1986) and Hart and Moore (1990). The
recent work of Holmström and Milgrom (1994) integrates the theory of property right allocation with the standard agency model. This model provides
a framework that is consistent with the empirical work of Anderson and
Schmittlein (1984). Formally, a property right gives the owner the residual
rights of control. In each state of nature, once the set of contractual obligations are met, any further decisions that need to be taken, or any residual
revenue, are the domain of the owner. In an organizational context one may
replicate the incentives provided by an allocation of property rights by creating proﬁt centers or using compensation packages that formally allocate
the residual rights of control. Ownership of an asset allocates the right to
contract out employment with the asset. This residual right of control is
formally modeled in agency theory by giving the principal all the bargaining
power (the optimal contract is found by maximizing the principal’s objective
function subject to incentive and individual rationality constraints for the
agent).
In practice such an allocation of rights is never as clear-cut as it may
seem. Possession of the residual rights of control do not necessarily mean
that one has control. Taiishi Ohno, the inventor of the just-in-time system
at Toyota, observes:
“It was not at all easy to overcome the conservatism of a factory
where the work habits were set, where a lathe operator would
only operate a lathe, where a welder would weld...Actually, it
was my own struggle against these outmoded structures which
marked the beginning of the Toyota production system.”12
In this case Ohno as the owner had the right to dismiss workers, and
allocate workers to diﬀerent tasks. Even though the just-in-time system,
and the associated multi-tasking of workers, eventually proved to be a very
eﬀective employment system, the owner did not have the right in practice
to bring about the necessary change. Change came about slowly as it was
demonstrated that the new system was better. The work of Lindbeck and
Snower (1989) has emphasized the role of unions in exactly this context.
Union members can carry out actions that raise the cost of hiring non-union
workers, even when the ﬁrm has the legal right to do so.
12

Ohno (1984), p. 210.
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The work of Milgrom (1988) and Lazear (1989) also highlights the role of
inﬂuence activities inside the ﬁrm. They observe that there are many actions
that workers can take to inﬂuence the decisions of superiors. Milgrom (1988)
observes that optimal allocation of tasks may involve ex post rents that
employees may attempt to extract by allocating time to inﬂuence activities.
He also observes that ﬁrms will try to limit such activities by delegating
to workers decisions which are important to them, but which do not aﬀect
the ﬁrm’s payoﬀ. Lazear (1989) emphasizes the importance of individual
characteristics that may aﬀect the utility employees receive during sabotage
activities. Lazear observes that there is an important connection between
the structure of wages and the employment policy of the ﬁrm. Firms that
wish to use more incentive pay involving a higher level of ex post rents
will carry out more screening of employees to eliminate “hawks” that will
engage in sabotage activities that undermine the incentive properties of the
compensation system.
This work highlights the existence of non-contractible actions by workers
that can increase the cost of reallocating property rights. A consequence
is that the predictive power of agency models is reduced. The standard
agency model supposes that one party with all the bargaining power oﬀers
an optimal contract to the agent, who either accepts or rejects the oﬀer. In
such a model the wage of the worker reﬂects the alternative opportunities.
MacLeod and Malcomson (1993b) formally show that the existence of noncontractible actions by the worker and ﬁrm imply that any division of the
rents may occur, even when the ﬁrm has the right to make all the oﬀers. The
mechanics of this result is discussed in the next section.

4

Incomplete Contracts, Social Norms and
Organizations in Markets

Schotter (1984) has argued that one role of institutions is to facilitate the
creation of long term relationships that can overcome the problems of contractual incompleteness through the use of reputations. Bull (1987) makes
a similar observation in an explicit repeated contracting framework. This
work uses the concept of a self-enforcing contract deﬁned as an agreement
for which some of the terms and conditions are not enforced in a court of
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law, but by the potential loss of cooperation between the two parties. When
self-enforcing contracts are an important part of a relationship, then the standard agency model no longer forms a good benchmark for empirical work.
Furthermore the existence of self-enforcing contracts depends on the use of
social norms to coordinate the actions of individuals.

4.1

Self-Enforcing Incomplete Contracts

To illustrate a self-enforcing contract we return to the simple model of a
bilateral relationship between two agents, i ∈ {0, 1}, where individual 0 is
assumed to be the principal or employer who has been allocated the residual rights to the norganization, while agent 1 is the agent or employee. For
simplicity I suppress dependence on the state of nature and suppose each
agent has a per period utility function of the form: Ui (w, ê),where w is net
income, ê = (e0, e1 ), and ei is the action selected by agent i. Assume that
these actions are observed by both parties, but in the spirit of the complexity arguments above they cannot be explicitly contracted upon. In the
words of Williamson (1975) a high level of eﬀort by the agent represents
“consummate” cooperation.13 Actions by the employer may also include the
way employees are treated, or the way the working environment is organized.
Employee behaviour, on the other hand, may include sabotage behaviour as
in the case of Lazear (1989), or helping/training actions as considered by
Itoh (1991).
Suppose that the relationship is repeated over time and that each agent
discounts utility at the rate δ. Each period we have the following sequence
of moves. First agents simultaneously choose eﬀort, then side payments are
made. These side payments consist of two components. The ﬁrst is a payment
that is contracted upon and is independent of eﬀort, while the second is a
voluntary (and hence not explicitly enforceable) bonus payment. After the
payments have been made the agents simultaneously decide to stay together
or separate. At each point all past plays are fully observable. If at the end
of a period either agent terminates the relationship they each obtain a ﬂow
utility of Ūi in the future. If complete contracts were possible then an eﬃcient
allocation would solve (1). It is also assumed that the eﬃcient action is not
a best reply to a choice of eﬃcient actions by the other agent as given by (2).
13

Williamson (1975), page 68.
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Within this framework there are only three kinds of decisions: eﬀort, payments, and separation. Though complete explicit contracts are not possible,
any of the decisions can be made conditional upon what has happened in the
relationship. Consequently we have the following set of potential incentive
mechanisms:
1. Pay an end of the period bonus in the event of good behaviour.
2. Choose “uncooperative” behaviour in the future. That is, select a
suboptimal action ei in the future in the event of bad behaviour.
3. Use the threat of termination in the event of bad behaviour.
Formally, income can be made conditional upon eﬀort by supposing that
at the end of the period the employer promises to pay the employee a bonus
of b ≥ 0 if the performance is acceptable. This is an implicit contract or
agreement because the payment of b cannot be legally enforced. Similarly,
the employee could in principle pay the employer a rebate on her salary of
the amount ρ ≥ 0. Enforcement of these payments requires the worker or the
ﬁrm to threaten to quit the relationship or to produce low eﬀort in the future.
Without loss of generality we restrict analysis to stationary contracts of the
form c∗ = {w̄, b, ρ, e∗}where w̄ is a ﬁxed payment that is independent of the
actions, while b and ρ are the bonus payments by the employer and employee.
The total compensation to the employee, if the agreement is fulﬁlled, is given
by w1 = w̄+b−ρ. It will become clear why we need to include the potential for
side payments. It is assumed that these payments are made simultaneously
at the end of the period, just before the termination decision. For notational
simplicity U0(c∗ ) denotes U0 (−(w̄ + b − ρ), e∗ ) and similarly for U1 (c∗ ). We
implicitly assume that all contracts considered provide a payoﬀ that is at
least as great as the individual’s market alternative.
MacLeod and Malcomson (1989), using the insights of Abreu (1988),
show that the set of self-enforcing contracts in an inﬁnitely repeated relationship are completely characterized by those allocations that use the threat of
separation to enforce the contract14 . The reason is that the market alternative gives the minimum utility each agent can receive. Abreu (1988) observes
14
In practice relationships cannot last forever. From experimental results on repeated
games we know that agents can and do cooperate early in the relationship. Osborne and
Rubinstein (1990) observe that what is important in the application of repeated games is
that individuals analyze or think about the game as if there is always a tomorrow.
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that in a repeated game the set of perfect equilibrium allocations are completely characterized by those self-enforcing allocations for which deviations
are followed by reversion to the worst perfect equilibrium for the deviating
player. In the case of this contracting game, MacLeod and Malcomson (1989)
show that separation deﬁnes the worst perfect equilibrium outcome for each
player in the game.
For the threat to separate to be an equilibrium, it must be accompanied
by a set of self-enforcing beliefs or social norms. When defection occurs,
separation is an optimal strategy because both parties believe that shirking
will continue in the future. If the relationship were to continue after shirking
occurs, continued shirking would be an equilibrium strategy because of both
agents’ belief that the relationship will terminate at the end of the current
period. Together these beliefs and strategies form a subgame perfect Nash
equilibrium. Given these threat strategies, the set of self-enforcing contracts
are characterized by the following proposition.
The contract c∗ is a self-enforcing agreement if and only if it satisﬁes:
U0(c∗ ) ≥ (1 − δ) maxe0 U0 (−w̄, (e0, e∗1)) + δ Ū0 ,
U1 (c∗) ≥ (1 − δ) maxe1 U1(w̄, (e∗0 , e1 )) + δŪ1

(3)

U0(c∗ ) ≥ (1 − δ)U0 (−w̄ + ρ, (e∗0, e∗1)) + δ Ū0 ,
U1 (c∗) ≥ (1 − δ)U1(w̄ + b, (e∗0, e∗1 )) + δŪ1

(4)

The ﬁrst set of equations correspond to the conditions that if an individual produces sub-optimal eﬀort, then no end of the period bonus is paid, and
the relationship is terminated. The second set of conditions are the incentive
constraints which ensure that side payments are made. If a party does not
make a payment the relationship is immediately terminated. This result has
some important implications for the nature of compensation in the presence
of incomplete contracts. The ﬁrst is the necessity of a quasi-rent for the
enforcement of the contract. The incentive constraints (3) can be rewritten
as follows:








δ U0 (c∗) − Ū0 ≥ (1 − δ) maxe0 U0(−w̄, (e0 , e∗1 )) − U0(c∗ ) ,




δ U1 (c∗ ) − Ū1 ≥ (1 − δ) maxe1 U1 (w̄, (e∗0 , e1)) − U1 (c∗ ) .

(5)

The term on the right is the one period gain from cheating, while the term
on the left is the future diﬀerence between the market alternative and the
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gain from the relationship. If the market were perfectly competitive then
the utility of agents would be the same in the current relationship as in the
next best alternative. That is, one would have Ui (c∗ ) = Ūi for i = 0, 1.
Substituting this into these incentive constraints one has for i = 0, 1:
Ui (widef ect , (ei , e∗−i )),
Ūi ≥ max
e

(6)

i

where widef ect is the payment for agent i if he or she defects. From condition
(2) this is impossible. Therefore the enforcement of incomplete contracts
requires the existence of rents from continuing the relationship.
The origin of this idea can be found in the work of Hirschman (1971),
who emphasized the importance of not being able to leave a relationship too
easily. Easy exit creates too little incentive for individuals to improve the
operation of the organization when things go wrong. The notion that exit
costs can bring about an eﬃcient relationship in a group is formally analyzed
in MacLeod (1988). That paper shows that a combination of exit costs and
a repeated relationship can result in eﬃcient team production in a revenue
sharing team.15
There are a variety of ways that markets can create such quasi-rents.
In the case of Japanese ﬁrms Nakane (1970) documents how workers who
change jobs face a great deal of discrimination in their new work place. Such
a social norm creates an exit cost that can encourage cooperation and the
enforcement of incomplete contractual relations.16 This idea is extended by
Ben-Porath (1980) to argue that F-connections (families, friends and ﬁrms)
can in general improve the operation of the market by providing more information about individuals through the creation of reputations.
In the context of bilateral relationships Klein and Leﬄer (1981) show
how advertising can be used to dissipate the quasi-rents needed to ensure
that ﬁrms develop a reputation to produce high quality goods. Fama (1980)
similarly argues that managers can earn reputational rents for good performance. The interaction between reputation and contract enforcement when
there are heterogeneous workers is investigated by MacLeod and Malcomson
(1988). Beginning with Waldman’s (1984) idea that the allocation of workers
15
Holmström (1982) provides a general result demonstrating that eﬃciency is not possible in a revenue sharing cooperative. See Legros and Mathews (1993) for necessary and
suﬃcient conditions for eﬃciency in the static team model.
16
This argument is explicitly made in Kanemote and MacLeod (1989).
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to jobs provides information to the market about the worker’s ability, they
show that there exists an equilibrium hierarchy of jobs that eﬃciently match
workers to tasks. Contracts are enforced by the threat of a reputation loss
leading to the worker being allocated to a lower paying job. Shapiro and
Stiglitz (1984) argue that unemployment creates a rent that can be used to
enforce the employment contract, an idea that has its roots in a 1923 NBER
volume on unemployment and business cycles.17
Lazear and Rosen (1981) show how the creation of ex post rents in tournaments provides a way to ensure worker incentives. Carmichael (1983) and
Malcomson (1984) both show how this work can be extended to two-sided
incomplete contract problems. They show that the tournament solves the
problem of getting the employer to commit to providing a reward for good
performance. This can be achieved naturally in hierarchical ﬁrms in which
the ﬁrm has already committed itself to paying more money to workers higher
up on the ladder. To create the incentives for performance the employer need
only ensure that promotions are limited to the best performing workers.
These works demonstrate how the need to enforce implicit contracts provides a basis for the theory of organizations. As Schotter (1984) has emphasized, an important role of the institution is not simply to set up monitoring
and control procedures, but also to safeguard the set of social norms which
ensure that eﬃcient behaviour persists over time18 . Observe that the incentive constraint (5) requires there to be a rent in the future. In repeated
relationships this rent is created by the agreement to punish when defection
occurs. Observe that there is no physical relationship between current and
future payoﬀs, therefore it is only the social norm, or implicit agreement
between the parties, that can enforce the relationship.

4.2

Empirical Implications

The existence of self-enforcing incomplete contracts implies the need for a
quasi-rent from the relationship. Once there are rents, then there are a wide
variety of contracts that will result in eﬃcient levels of eﬀort. Moreover
MacLeod and Malcomson (1993) show that the existence of self-enforcing
contracts implies that the division of bargaining power between the two con17
18

Rice (1923) discusses how unemployment improves worker performance.
See also the important work of Coleman (1990) on the enforcement of social norms.
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tracting parties is indeterminate:
Proposition 1 Suppose that, when a new match starts in period τ , contract
negotiation consists of one agent making a “take it or leave it” oﬀer that
the agent can either accept or reject. If the oﬀer is rejected, the worker and
the ﬁrm receive their respective default payoﬀs Ū0 and Ū1. If the oﬀer is
accepted, the relation proceeds as described above. Then, whichever party
makes the oﬀer, the set of wage proﬁles consistent with the worker never
shirking is the set given by (5).
The essence of the proof is based on the existence of a self-enforcing
social norm determining the division of the rent. Suppose that the social
norm requires the agent to receive half the rent from the relationship. Then
the principal will oﬀer half of the rent if he believes that the agent will reject
any smaller oﬀer. The diﬃcult point is to explain how rejecting any oﬀer
that gives some rent above the market alternative is an equilibrium play for
the agent. This can be an equilibrium in exactly the same way the threat
to terminate is an equilibrium for self-enforcing contracts. Whenever the
principal oﬀers a contract that gives the worker less than half the surplus,
both parties believe that shirking followed by separation will ensue should
the contract be accepted and the relationship continued.
Notice that this social norm is consistent with the survey evidence concerning managers’ reasons for not lowering wages. Ex post a self-enforcing
contract requires the existence of a rent. In the employment context, if the
worker is receiving part of this rent, then the ﬁrm has an incentive to lower
wages in every period. This rent is not necessarily a reputation rent, but
may be a rent due to search costs, as discussed by Cahuc and Zylbergberg
(1994). To ensure that workers are not held up ex post, the social norm of not
cooperating or shirking in the event of a wage cut can ensure the existence
of an equilibrium.
These equilibria pose some serious problems for empirical work. In particular, there are many diﬀerent self-enforcing contracts that may yield equilibria. This may generate a great deal of indeterminacy in contract form over
a large sample of ﬁrms and workers. It also illustrates theoretically why the
allocation of property rights does not necessarily result in an allocation of
bargaining power. As the example with Toyoto demonstrates, workers must
agree to cooperate with the allocation of authority if it is to be eﬀective.
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Aghion, Dewatripont and Rey (1994) demonstrate that one practical way
to implement an eﬃcient contract is to have the ability to allocate all the
bargaining power to one agent or the other . The potential for agents to take
unforeseen and non-contractible actions makes such an assumption stronger
than it may seem at ﬁrst glance. Even if we agree ex ante to allocate all
the power to, say, agent 0, agent 1 still has a large set of potential courses of
action that she may take ex post, and which may undermine this allocation of
bargaining power. These include: initiating litigation, refusing to pay bills,
providing low quality goods, etc. Agents may agree to allocate power to one
side, but this actions is not mechanical and requires the implicit agreement
of both parties ex ante and ex post.
The theory does make some predictions about the form of the contract if
the allocation of rents is such that one party is indiﬀerent between accepting
the contract or separating. Suppose that the employee receives a payoﬀ
that is equal to his or her market alternative. In this case the employee is
indiﬀerent between staying and leaving, and hence the threat of termination
does not provide incentives. This immediately implies that to obtain the
cooperation of the employee the employer must supply an end of period
bonus b. Similarly, there is no way to enforce a rebate from the employee to
the employer, and consequently ρ = 0. To provide her with an incentive to
stay, this contract must provide the employee with a utility which exceeds
the payoﬀ in the market. Should the employer either fail to provide the
necessary eﬀort or bonus payment, the employee must separate. A similar
argument applies when the roles are reversed. In general; the bonus payment
should be made to the agent who is indiﬀerent between staying and leaving.
In markets for workers in short supply, their utility in the current job will
be equal to their alternative because competing ﬁrms are always willing to
match the current oﬀer. This implies that their alternative is equal to their
current payoﬀ and hence the optimal contract must include a bonus component. A substitute to a bonus would be the use of a tournament that provides
ex post rewards to good performers. Avner Greif has pointed out to me that
in the case of the Genovese agents, the highly valued ones could expect to
receive future rewards such as the right of marriage into a merchant’s family.
My own informal polling of employers in the computer industry ﬁnds that
good programmers are oﬀered some sort of bonus package, including proﬁt
sharing and stock options. (Due to the complexity of modern software, there
is a continual demand for good programmers. The employment of several
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mediocre programmers is not an adequate substitute.)
Conversely, suppose that the employer has valuable capital for which
eﬃciency dictates that it be fully employed. Further suppose that there are
many equally skilled workers that may operate this equipment. In this case,
should a worker leave, the ﬁrm is immediately able to replace her. Therefore
the market alternative with another worker is equal to the return with the
current worker. This implies that the ﬁrm suﬀers no loss should a worker
leave, and there is therefore no way to enforce a bonus pay contract and the
compensation system must take the form of a ﬁxed wage payment. MacLeod
and Malcomson (1993) observe that this is the sort of contract that explains
the $5 per day provided by Ford. In that case the assembly line capital was
a scare resource (an entrepreneurial input from Ford), implying that it was
eﬃcient to have the capital fully utilized. If a worker left, eﬃcient requires
that he be immediately replaced. As Raﬀ (1988) has pointed out, the cost of
replacing a worker was relatively low, consequently one may assume that the
ﬁrm’s market alternative to any given worker was equal to the return from
keeping the worker. Furthermore, he ﬁnds no evidence that high wages were
used to economize on monitoring. Assembly line work requires the worker
to execute care which is likely to be non-contractible, thus there must be a
rent in the relationship. In the case of Ford the rent was dissipated by the
introduction of high wages and the creation of queues for the high wage jobs.
These queues ensured that Ford could enforce a high standard of work and
keep the capital fully utilized.
This model also helps us understand the survey results discussed above
on wage rigidity. Managers are generally reluctant to lower wages in the
face of a decline in a worker’s reservation wage due to the potential eﬀect
on morale. Ex post there is always an element of rent sharing between the
worker and the ﬁrm. Consequently, in many cases the ﬁrm could lower wages
and workers would still prefer to stay on with the ﬁrm. However, if the wage
is compensation for speciﬁc investments being made by the worker, then
a reduction would contravene an explicit agreement. The one tactic that
workers have to enforce the contract is to reduce the quality of their work
should the ﬁrm try to lower the wage. Of course, in the case of a severe
adverse shock it is often possible for ﬁrms to lower wages with the explicit
agreement of workers. In those cases the ﬁrm needs some form of veriﬁable
information to convince the workers that such a wage cut is necessary.
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5

Implications for Organizations in Markets

The empirical work discussed at the beginning of this paper provides a great
deal of evidence to support the hypothesis that individuals respond to incentives, however it has been much less successful in providing consistent
evidence on the form of optimal contracts in ﬁrms. Nor is there a consistent
body of evidence that quantitatively measures the size of the incentive eﬀect
in a way that is reproducible in any new organization. The second part of the
paper suggests that a reason for this is the necessarily incomplete nature of
contracts between individuals. Furthermore, the eﬃcient governance of such
contracts requires the existence of rents which weaken the predictive power
of market constraints on the form of contracts.
The work on incentives and self-enforcing contracts provides a language
and framework within which we can understand why certain kinds of practices work, as well illustrated in the surveys by Itoh (1992) and Milgrom and
Roberts (1992). In particular the notion of contractual incompleteness implies that one should be very reticent to recommend an “optimal” contract.
As the environment changes, and individuals learn, one is likely to observe
new and better contract forms and relationships. The theory of self-enforcing
contracts is based on the notion that one cannot identify a priori the notion
of good eﬀort every period. Rather, output that was considered acceptable
in one period, may in fact be considered inadequate in the next. An obvious
example of this is the tenure review process at universities. The standards
for good quality research tend to rise over time, with the consequence that
work acceptable for tenure in the 1970’s may not be considered acceptable
in the 1990’s. It should also be emphasized that the tenure decision is itself
a self-enforcing contract (see Carmichael (1988)). The precise criteria for
promotion are never agreed upon in advance. Rather, after a review of the
candidate’s work, a committee decides whether to grant tenure or not, based
on past experience and individual judgment.
The incomplete contracting approach also highlights the danger of trying to make predictions or recommendations for eﬃcient organizations. The
need for contract enforcement requires the existence of rent. As Hirschman
(1971) has emphasized, low mobility costs may lead to a breakdown of cooperation. However, from this it is impossible to conclude that raising mobility
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costs is likely to improve performance.19 Cooperation is only one of many
possible equilibria when people are forced to live together. There is plenty
of evidence to support the hypothesis that with high exit costs we may get
ineﬃcient equilibria. An important open question is understand how to bring
about cooperative behaviour and eﬃcient equilibria. The results on proﬁt
sharing presented in the conference paper of Weitzman (1994) is in terms
of equilibrium selection are suggestive in this regard. The direct incentive
eﬀects of proﬁt sharing are likely to be very small. However, if workers interpret proﬁt sharing as some form of gift or indication of good will it may
encourage more cooperative behaviour.20
This problem of incomplete contracts can also help us understand why
it is so diﬃcult to construct a good empirical incentive model that can be
used for policy purposes. A productive relationship depends on a long-term
understanding between individuals and a ﬂexibility with regards to the evaluation of individuals. In particular, performance systems and organizational
behaviour that are optimal for a given environment may not remain optimal
in the future. Therefore, the notion of an optimal contract as used in the
agency literature is a backward looking concept. Once we have understood
the environment and have observed that a particular reward system works
well, the theory is usually capable of explain why it is successful. However
this does not imply that one can predict the form of an optimal contract in
some future, untried environment.
Therefore I would tend to view those contract forms that we observe and
call optimal as good starting points for the form of eﬃcient relationships we
will observe in the future. What seems important is that entrepreneurs are
willing to experiment with new and better contract forms. A potential direction for contract theory is to adopt Schumpeter’s (1951) view of economic
development. If one views new and better organizational forms in terms of
innovation, then his theory suggests that entrepreneurs create new reward
systems that generate rents. As we have seen, these rents are often necessary
to enforce implicit agreements between agents.
Over time new organizational forms are adopted by other ﬁrms. Evidence
for this process can be seen in the success of management consulting ﬁrms.
19

See MacLeod (1993) for a discussion of the costly eﬀect of mobility costs in Chinese
cooperatives in the 1950’s.
20
Carmicheal and MacLeod (1993) illustrate how, in a dynamic model, gift exchange
can help bring about cooperation.
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Companies hire these ﬁrms to give advice based on their experience with a
wide variety of compensation practices.21 These various inputs provide ideas
that can be tested by a ﬁrm. Those contracts and organizational innovations
that help a ﬁrm survive in the market will ﬂourish and eventually be adopted
by other ﬁrms. It is interesting to note that the management consulting business is dominated by a relatively small number of large international ﬁrms.
These ﬁrms collect data on management practices and compensation on an
on-going basis. Their success seems to spring from their role as market makers for organizational innovations which ensure the widespread dissemination
of good practices.
Some of the research presented at the conference is clearly moving towards a more dynamic view of incentives and organizational innovation, and
is consistent with the incomplete contracting approach presented here. Aoki’s
(1994) paper discusses the nature of diversity and why there may be several, rather than one, locally optimal solution. Milgrom and Robert (1994)
observe that there may be a great deal of path dependency resulting in the
optimizing process getting stuck away from the best solution. Finally, Lazear
(1994) provides a formal model of the evolution of corporate culture. One
can interpret the corporate values discussed by Lazear as incorporating a
set of norms that can be internalized by the ﬁrm, but cannot be explicitly
contracted upon. This work will hopefully lead to a new class of empirical
models that will enrich our understanding of incentives and organizations.
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