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Introduction

Since Akerlof’ s paper (1982) analyzing the role of reciprocity, or gift-exchange,
in the firm, the case for the potential significance of this norm for the employment
relationship has been bolstered significantly. A reciprocal employment relationship is one
in which the worker offers alevel of effort above the minimum-enforceable level, and
receives above-competitive compensation in exchange. Economic experiments have
consistently revealed that people are motivated by reciprocity in economic exchanges.”
Survey evidence has documented the fundamental role that reciprocity plays in worker
motivation and compensation.? Further, a good deal of this evidence of reciprocal
behavior cannot be explained within the standard framework of strategically-rational
decision-making. Although there have been attempts to analyze reciprocity as a strategic
choice of behavior, most analyses of reciprocity and other cultural traits treat such
motivations for behavior as given. Economic analyses typically conceive of anorm asa
behavioral characteristic that is adopted by an individual through socia learning that
takes place outside of the economic sphere and is “carried with them” into their economic
interactions. The development of the social norm is exogenous to these economic
interactions, and behavior is analyzed by taking these motivations as given.

This conception of the source of reciprocal motivation leaves us with the
following puzzle: If the adoption of a social norm is exogenous to economic interactions,
why do we see reciprocal relationships systematically developing in certain types of
economic exchanges and not others? How can it be, for instance, that gift-exchange
employment relationships tend to develop only in certain types of firms? The notion that
economic institutions may influence reciprocal behavior has received some attention in
the past—for example, in economic experiments which have shown that the level of
reciprocity changes when the experiment is explained to subjects in the context of an
economic interaction (Hoffman, et al. 1994). Akerlof (1982) proposes that gift-exchange
relationships will typically develop in primary sector firms, arguing that the rents to
reciprocal employment relationships in the primary sector may be the cause of queuing
and involuntary unemployment. Furthermore, there is an extensive literature in
organizational psychology and sociology suggesting that employee motivation may be
very sensitive to certain aspects of the work environment, such as the scope for employee
participation, and the form of supervision and compensation.® Economic evidence of
systematic productivity differences across certain types of firms, viewed in light of the
theoretical arguments and evidence of reciprocity from the other social sciences, suggests
that the organization of the firm may play a significant role in influencing the reciprocal
behavior of its employees.

In the model presented here, the adoption of the social norm reciprocity is
endogenized, and we analyze how the development of the reciprocal employment
relationship may be sensitive to certain structural characteristics of firms. In an
evolutionary game theory model, we illustrate how the adoption of the reciprocity norm

1 Fehr and Géchter (2000), Giith (1995), Davis and Holt (1993) and Thaler (1988).

2 Bewley (2000) and Kahneman, et al. (1986).
3 See Guzzo and Katzell (1987), Miller and Monge (1986), Locke and Schweiger (1979) and Herzberg
(1968) for reviews of the literature.



can be shaped by the costs and benefits to reciprocity that an individual perceives both
within the firm and within society. Thus, in the model presented here, the reciprocity
norm may indeed be a behavioral trait that a worker brings into the employment
relationship from previous social experiences, but it may also be atrait that islearned in
the workplace.

The model illustrates how an endogenous segmentation of firms with and without
reciprocal employment relationships may develop based on heterogeneity of “returns to
reciprocity.” Given that some firms have more to gain from engaging in a reciprocal
relationship with their workers than others, they will also be more willing to incur the
cost of developing such relationships. But since the level of reciprocity within the
workforce is still determined in part by social forces, firms must also take the existing
degree of this cultural norm into consideration in deciding whether or not to engage in a
gift-exchange. This leads to a co-evolutionary dynamic between the economic institution
of the firm and the cultural norm reciprocity. We derive the multiple equilibria produced
by these dynamics and consider the welfare consequences of policies directed toward
increasing reciprocity in the workplace.

In the next section of this paper, we present evidence of reciprocity in the
employment relationship and attempt to draw some conclusions about when reciprocal
relationships will emerge. Section Il discusses the role of the firm in cultural evolution
and presents the motivation for an evolutionary approach to reciprocity in the
employment relationship. In Section |11, we present the basic model of reciprocal
employment relationships, and extend that model to allow reciprocating firms to screen
imperfectly for reciprocating workers in Section V. The welfare consequences of
policies designed to increase the level of reciprocity are considered in Section V.

I. Evidence of Reciprocity

Reciprocity in Economic Experiments

The essential role that reciprocal gift-exchange has served in the social and
economic structure of avariety of cultures has been well-documented by anthropol ogists
(Mauss 1967, Schrift 1997, Komter 1996 and Baal 1975). The evident pervasiveness and
functionality of the reciprocity norm—and its potential significance for a variety of
economic interactions—has led to great interest anong experimental economistsin
testing the nature of reciprocal behavior in the laboratory. Since the early work of Guth,
et a. (1982), the “ultimatum game” has been run with a variety of experimental designs
and many of these studies have found evidence of reciprocal behavior.* In the ultimatum
game, subjects are put into pairs of “allocators’ and “receivers.” The allocator isgiven a
sum of money, and isinstructed to split this money with the receivers. The alocator is
free to determine the distribution of the money, subject only to the rule that he must give
the receiver a non-zero portion of the pie. If the receiver accepts the offer, the money is
distributed as the allocator proposed; if the receiver regjects the offer, both of the
participants receive nothing.

In the great majority of ultimatum game experiments, the standard game theoretic

prediction of purely strategically rational and selfish behavior (the alocator offering a

* See Fehr and Géchter (2000,1997), Guth (1995) and Roth and Kagel (1995) for a review of the evidence.



penny and the receiver accepting this distribution) can be rejected for a significant
fraction of the participants. In fact, offerstypically average around 20-40% of the pie.
Not only do we frequently observe experimental subjects offering more than the
minimum, but it is also often observed that if allocators do offer avery low amount,
receivers will rgject the distribution. In both cases (allocators offering more than a penny
and receivers punishing very unequal distributions), subjects are exhibiting that they are
willing to incur a cost to enforce areciprocity norm. This result has been consistently
generated in many versions of the ultimatum game.® Fehr and Gachter (2000,1997)
survey ultimatum games in which the fraction of subjects who “exhibit reciprocal
choices’ is never below 40% and sometimes is above 60%. In many of these studies, a
strong, statistically significant relationship is found between the level of the offer and the
frequency of rejection. Note that these results have been observed even though partners
are often anonymous and interactions are one-shot.

The ultimatum game has been run in many different forms, and the level of
reciprocity is often quite sensitive to the experimental design. However, there are some
genera conclusions that can be drawn about reciprocal behavior from these experiments.
First, some level of reciprocity almost always exists. In most of the ultimatum and
dictator games that have been run, there is some combination of purely selfish actors (i.e.
those who offer the minimum throughout the experiment) and some reciprocators. There
are also typically some “strong” and some “weak” reciprocators—that is, some
reciprocators who are willing to incur a cost to enforce the reciprocity norm even if they
cannot benefit from this enforcement (e.g. if they punish on the last round of an
experiment), and some reciprocators who will only act reciprocally if they can reasonably
expect to gain from this behavior. Second, in most of these experiments the level of
reciprocity increases with the frequency of interaction and the degree of “socia history”
shared by the subjects, decreases with the degree of anonymity and the use of market
terminology, and is insensitive to the level of the pie.® Third, reciprocity is based on both
the level and the perceived intentions of an offer.” The higher the offer in an ultimatum
game, the higher the probability of acceptance, and a decrease in the perceived
intentionality of the action—e.g. if the receiver does not know whether the allocator
chose the distribution or if it was generated randomly—decreases the frequency of
reciprocal responses.

Evidence of Reciprocity in the Employment Relationship

A number of experiments have been designed to analyze the role of reciprocity in
the employment relationship specifically. In a series of “double-auction” experiments,
Fehr and Falk (1999), Falk and Géachter (1998) and Falk, et al. (1998) have firms and
workers exchanging wages for effort when labor contracts are incomplete. Firms and
workers are kept in separate rooms while they bargain over wages—firms can make wage
offers that can be accepted or rejected by workers. Once one of the workers accepts a
firm’s offer, the two are paired to “complete a contract.” If no workers accept the wage

> Dickinson (2000), Cameron (1999), Eckel and Grossman (1996), Forsythe, et al. (1994), Hoffman, et .
(1994).

® See Hoffman, et al. (1991, 1994), Berg, et a. (1995), Bolton and Zwick (1995), Cameron (1995), Abbink,
et al. (1997) and Fehr and Gachter (2000).

" Falk and Fischbacher (1998), Bount (1995), and Kahneman, et al. (1986).



offers made by the firms, they can make counter-offers, which, if accepted by the firms,
will also initiate a pairing to complete a contract. Once workers and firms are paired,
workers must choose the level of effort they will give the firm. The firms' payoffs are
increasing in the level of effort and decreasing in the wage, while the opposite holds for
the worker. All of these interactions are anonymous and one-shot.

The null hypothesis that is tested in each of these experiments is the game
theoretic prediction that workers have no incentive to give above-minimum effort and,
thus, firms, since they expect workers to give minimum effort, will offer the wage
associated with that minimum effort level. Furthermore, it will always be in the worker’s
best interest to offer minimum effort so, it is predicted, higher effort will not be élicited
by higher wages or vice versa. What has been repeatedly observed, however, isthat 1)
average wage offers exceed the minimum level (i.e. the level associated with minimum
effort), 2) average effort levels exceed the minimum level and 3) thereis a positive
correlation between wages and effort. As with most of the ultimatum game experiments,
the authors consistently observe some fraction of firms and workers that do not
reciprocate, offering minimum wage and effort levels throughout the experiment.

Falk and Gachter (1998) design a version of this double auction experiment in
which they test to see whether wages will fall to the minimum level if there is a surplus of
workers over firms (even though workers still have the ability to choose effort levels).
The workers who do not complete a contract will not receive any money in that round
and thusit isin each worker’ s interest to be paired with afirm, even if they are receiving
the minimum wage. The authors find that wages and effort levels are very close to the
levels observed in the experiments with an equal number of workers and firms, even
though workers try to underbid one another (wages converge to about 40-60% of the
highest level, and effort levels converge to about 20-40% of the highest level). The
authors argue that firms continue to offer above-minimum wages, even though they know
that they could hire the under-bidders, because they (correctly) predict that this will
induce the workers with which they are paired to give high effort.

In his extensive survey of Northeastern U.S. firms during the early 1990s
recession, Bewley (2000) finds evidence that firms do indeed behave as the “firms’ in the
Falk and Gachter experiment. Bewley talks with a number of firms who tell him that the
reason they are reluctant to cut wages during a recession is because it will damage work
morale and allegiance to the organization. Also supporting the conclusions of Falk and
Géchter, Bewley finds that firms do not reduce wages, even when there is a surplus of
workers who are willing to work at lower wages than the current employees. Many of the
firms argue that cutting wages will lead to reduced productivity and higher turnover, and
hiring under-bidders will hurt worker cohesion. Further, the firms that Bewley surveys
who did in fact cut wages during the recession, reported that they experienced
productivity losses. This suggests that a number of firms not only expect to have
reciprocal relationships with their employees, but believe that they can influence whether
and how these relationships will develop.

Kahneman, et al. (1986) also find that firms are concerned about fairness in their
wage-setting behavior. They find that workers are more willing to accept wage cuts when
afirm is experiencing a decline in profits than when it is responding to changes in labor
supply. Not only is this evidence of reciprocal employment relationships in some firms,
but it is also evidence that the level of worker reciprocity is sensitive to the perceived



intentionality of the firm’s behavior (Falk and Fischbacher 1998). That is, worker
reciprocity is not only responsive to changes in wages, but to whether or not the firm's
behavior is perceived as chosen (responding to labor supply) or forced (experiencing a
decline in profits).

Workplace Characteristics Influencing Reciprocity

From the evidence of reciprocity discussed above, there are certain hypotheses we
can make about the characteristics of awork environment that might lead to reciprocal
employment relationships. First, of course, is the compensation mechanism.? It is clear
that, in general, higher levels of compensation improve reciprocity. However, there are a
number of factors influencing whether workers percelve awage as a“gift.” Information
that the worker uses in perceiving the intentionality of the gift may not only be taken
from the cause of the change in wages (as in Kahneman, et al. 1986), but from the degree
to which the gift is contingent on performance. Corresponding to the experimental
evidence that the level of reciprocity will increase when individuals are able to directly
reward those who treat them kindly and directly punish those who did not, we would
expect “discretionary effort” (the worker’s gift) to be more responsive to, for instance, an
individual bonus, than to an increase in the average level of pay of all employees.
Workers may also judge the fairness of a given level of compensation by comparing it to
other workers in the firm, in their occupation, etc.’

Compensation mechanisms are not the only characteristics of the workplace that
may influence reciprocity. The method and degree of supervision in a workplace may
have also have implications for the development of the reciprocal employment
relationship.'® This is because supervision, by providing a direct extrinsic incentive to
increase effort, may “crowd out” the worker’ s intrinsic motivation to perform the task (or
offer agift)."* Another interpretation of the disincentive effects of supervision is that it
provides asignal to the workers that they are not trusted and thus that the employer is not
interested in initiating a gift exchange. Reciprocal employment relationships may thus be
more likely to arise in firms that use “ carrots’ to motivate workers, rather than “ sticks.”

One occupational characteristic cited by organizationa psychologists as
contributing to the level of reciprocity in the firm is the scope for employee participation
in job design.'? Although there have been a number of arguments put forward for why
this might be the case, most of them are centered on the idea that, beyond some minimum
standard set by the firm, effort can vary dramatically with the degree of employee
motivation. Motivation, it is argued, islargely the result of employee satisfaction, which
is, inturn, positively influenced by the scope for employee participation.

Although the evidence of the impact of employee participation on productivity
has been mixed in the past,"* some recent studies have found strong productivity

8 See Guzzo and Katzell (1987) for areview of the psychological evidence of the effects of economic
incentives on productivity.

® See, e.g. Akerlof and Yéellen (1990).

19 Frey (1993, 1994, 1997), Chang and Lai (1999), Drago and Perlman (1989) and Guzzo and Katzell
(1987).

" Frey (2001, 1997), Kreps (1997), Deci (1971) and Lepper, et al. (1973).

12 Guzzo and Katzell (1987), Miller and Monge (1986), Locke and Schweiger (1979) and Herzberg (1968).
13 See Miller and Monge (1986), Locke and Schweiger (1979) and Herzberg (1968) for reviews of the early
evidence.



increases from the introduction of employee participation. For example, a number of
recent studies of high performance work organizations (HPWO) have shown that
methods of work organization that involve workers in product design, engineering and
quality control have had a significant positive impact on productivity.** A growing
number of firms have adopted methods of HPWO (e.g. team production, job rotation,
quality circles, etc.) in the past decade,™ and some general characteristics of HPWO can
be observed across firms which suggest that these firms are capturing the gains to
reciprocal employment relationships. In addition to providing training and scope for
employee participation, most HPWOs include compensation mechanisms which tie pay
directly to effort (such as profit sharing and “pay for knowledge').*® Furthermore, firms
that adopt HPWO will also frequently screen intensively for workers with “ personality
traits needed for cooperative team environments’ (Ichniowski, et a. 1997). Firms that
have adopted HPWO seem to be depending, to some extent, on the level of reciprocity of
their workforce, since the profitability of methods of work organization such as lean
production, just-in-time manufacturing and quality circles depend on the “discretionary
effort” (MacDuffie 1995) that employees put into problem-solving.

High performance work organizations are not the only types of firms which
appear to be engaging in reciprocal employment relationships with their employees. As
the evidence discussed above suggests, the gift-exchange that Akerlof (1982) highlighted
among the cash posters seems to appear across many different types of occupations,
industries and work environments. What seems to be workers offering “discretionary
effort,” if not ubiquitous, is certainly quite common. Although all of the hypothesized
influences on reciprocal employment relationships discussed in this section will not be
explored in the model presented here, the model is intended to provide a broad
framework for analyzing the role of the firm in the adoption of this social norm. In
presenting an analysis of how economic and cultural institutions may co-evolve, we also
offer an explanation for why reciprocal employment relationships may develop in certain
types of firms and not others. In the next section, we provide some background for the
model with a discussion of cultura evolution and the potential role of the firm in the
cultural evolutionary process. We aso provide motivation for an evolutionary game
theoretic approach to reciprocal employment relationships.

1. Cultural Evolution and the Reciprocal Employment Relationship

The Role of the Firm in Cultural Inheritance

There are two fundamental dimensions to the process of cultural inheritance—that
is, how a cultural trait such as reciprocity is adopted and passed on within society (Boyd
and Richerson 1985, Cavalli-Sforza and Feldman 1982). The first, cultural transmission,
is the channel through which an individual or a group actually adopts the cultura trait.
For example, one might begin to behave according to a particular cultural norm through
learning, imitation or imprinting (unconscious adoption of a cultural trait). The second

| chniowski, et al. (1997), MacDuffie (1995), Batt and Appelbaum (1994).

15 Osterman (2000, 1999) and Batt and Appelbaum (1994).

'8 |In fact, it has been argued that a firm will only realize the productivity gains to switching to HPWO if
these methods of work organization and compensation are adopted together. See, e.g. Ichniowski, et al.
(1997), MacDuffie (1995), Baker, et al. (1994).



main element of the cultural inheritance process is cultural selection—that is, the
mechanisms influencing which traits will be adopted, how those traits will be diffused
throughout society, and whether such traits will be sustained.

In the model of workplace reciprocity presented here, we consider the potential
role of the firm in the cultural selection process. That is, we assume that there are various
methods by which the reciprocity trait may be passed on (transmitted) from one
individual to another, and consider how the firm might influence who adopts this cultural
trait within society. The firm plays arole in cultural inheritance on our model by
encouraging or discouraging the adoption of the reciprocity norm by assigning costs or
benefits to reciprocal behavior. The structure of social interactions will affect how likely
it will be that individuals will learn about the reciprocity norm and will influence the
diffusion of the norm throughout society. We use an evolutionary game theory model to
analyze the role of the firm in shaping the evolution of the reciprocity norm.

In the model presented below, the motivation for behavior is situated in a social
context. This seems to be a more appropriate context for motivating norm-guided
behavior than strategic decision-making. There is good evidence that people do not act
reciprocally for purely strategic reasons—that is, that reciprocal behavior is often
exhibited in circumstances in which the person does not gain materially from the
behavior.'” While one approach to analyzing such behavior may be to simply assume that
some people derive utility from reciprocity and choose the optimal behavior on the basis
of this, this approach is problematic for two reasons. First, it does not allow us to say
anything meaningful about who will exhibit this behavior and when, and thus theoretical
frameworks built on this assumption will not yield predictions about how reciprocity
could be stimulated with policy. Of course, it isirrelevant that a strategic analysis of
reciprocity will yield few testable hypotheses if this approach is indeed correct. But the
experimental evidence discussed in the previous section suggests that it is not. This
evidence much more strongly supports the notion that reciprocal behavior, rather than
being the outcome of a strategic decision, is learned through a series of social and
economic interactions. Far from implying that such behavior is hardwired and thus
applied sub-optimally in many contexts, this latter view of reciprocal behavior implies
that people learn when reciprocity is appropriate by experiencing the rewards and
punishment to such behavior in avariety of circumstances. This explanation for
reciprocal behavior (the cultural evolutionary perspective) implies that, if we want to
understand when and why people behave reciprocally, we must understand how the
behavior is learned and adopted in various contexts.

Norm-guided is often taken to mean hardwired—that is, that people who
“possess’ this norm will be motivated by it in every context. But theories of cultural
evolution provide aframework for understanding how norm-guided behavior can be
flexible, because such behavior can be learned through social and economic experiences.
The possibility that optimal behavior requires learning through social interaction is the
second reason why the strategic approach to reciprocity may be an inappropriate
framework for analysis. The standard assumption that people can immediately learn how
to behave optimally may actually preclude the generation of realistic anaytical results. In
the model presented here, the possibility of a stable internal equilibrium in which some

" For example, leaving atip in exchange for good service even when one does not intend to return to the
restaurant, or punishing in the last round of the ultimatum game.



workers and firms behave reciprocally and some do not depends on people learning
sowly, through socia interactions, what the correct behavior isfor a given change in the
environment. If people knew exactly when and how to switch behavior, asthey do in the
standard game theoretic approach, the population would simply jump back and forth
between behavioral regimes. The population would either never converge to equilibrium
or would unravel into equilibriain which everyone or no one reciprocates. It is often the
case that an evolutionary analysis of a game yields the same pure-strategy equilibria as
the standard game, and also yields an internal equilibrium corresponding to the mixed
strategy. If we believe that we do indeed observe some firms and workers who engage in
reciprocal relationships and some firms and workers who do not—and if thisis not the
result of individuals playing mixed strategies—then our model predicts that thisis
because people do not learn immediately what behavior is best for them al of the time.

While models of rational choice can often yield ssimilar outcomes to a cultural
evolutionary model, the representation of how the behavior is motivated in these two
approaches can have very different policy implications. In order to know how we might
encourage reciprocal behavior—or whether it might be influenced by the existing
arrangement of economic institutions—we must first know whether the assumptions we
are making about the reasons for reciprocal behavior will yield accurate predictions.
Similarly, in order to understand the potential welfare effects of changesin policy, we
may need to understand the motivations for reciprocal behavior. In the next section, a
theoretical approach to reciprocity in the employment relationship is developed. Section
IV presents an extension to the basic model, in which firms that want to reciprocate are
able to screen imperfectly for reciprocators. In the last section, the model is used to make
predictions about the implications of changes in economic policy on reciprocal behavior
and welfare. We hope to test these predictions in future work.

I11. A Basic Model of Reciprocity in the Employment Relationship

Introduction

We begin with asimple model of the employment relationship, concelved of asa
coordination game between workers and firms. It is assumed that workers are
heterogeneous in their behavior in this game, with some fraction of them behaving
according to areciprocity norm and the rest behaving non-reciprocally.*® Firms can also
act reciprocally or not, but are assumed to be able to choose the optimal behavior,
whereas workers—whose behavior is norm-guided—always behave according to the
norm they possess. This does not mean that worker behavior is unchanging, but rather
that aworker’s optimal behavior must be learned, both through the worker’ s interaction
with different types of firms and through her social interactions with other workers. The
reciprocity norm thus evolves in the workforce through the differential replication
process of cultural selection and transmission discussed above.

In the model presented below, the cultural selection pressures acting on the
reciprocity norm are shaped in part by the structure of the firms. That is, it is the costs or
benefits to worker reciprocity within a particular type of firm that affects whether the
worker will continue to behave in this way. Intuitively, if reciproca behavior is rewarded

18 The experimental tests of reciprocity discussed in the previous section provide strong and consistent
evidence that such heterogeneity in the propensity to reciprocate exists in society.



in the workplace—if gains to reciprocal behavior are perceived—the behavior will be
encouraged. However, aworker’s behavior is not influenced exclusively by whether such
behavior has been rewarded or punished in previous work environments, but also by
social interactions outside of the workplace, where he can learn trends in firm behavior
and the experiences of his peers who have behaved in different ways. This latter
influence on behavior, which is intended to represent the cultural transmission process, is
not modeled precisely—that is, a particular method of cultural transmission is not
assumed—nbut is rather represented generally as the result of structured social
interactions. Thisis the method employed by Bowles and Gintis (1998) in their model of
cooperation within small communities.

One can imagine the reciprocity and non-reciprocity traits possessed by the
workers as determining the level of “discretionary effort” that they give to the firm. For
instance, the worker could produce a higher quantity or be more careful in determining
quality than is minimally enforceable, as with the cash posting women who motivate the
Akerlof gift-exchange model (Akerlof 1982). Employees who are working in a high
performance work organization aso have (within reasonable bounds) discretion over how
much effort they will put toward identifying the source of a product defect, suggesting
feasible quality improvements, etc. Firms that have organized their workplace to take
advantage of, for instance, team production, “just in time” manufacturing or lean
production, rely on the motivation of their employees to analyze production problems, to
offer suggestions for improvement and to work cooperatively with other employees. Itis
in this sense that “discretionary effort” can be fundamental to profitability.

In deciding whether to behave reciprocally or not with its worker, the firm may be
deciding whether to switch production over to HPWO. The firm may not be deciding to
transform its entire workplace, but may choose to adopt only some elements of the
HPWO (e.g. it may only introduce quality circles without introducing job rotation)
(Appelbaum and Batt 1994). It istypically the case that firms that switch (at least
partialy) to HPWO, also switch the form of compensation to a method that has been
shown to be effective in this context, such as profit-sharing, “ pay-for-knowledge”
incentive schemes, etc. (Ichniowski et. al. 1997, MacDuffie 1995, and Kandel and Lazear
1992).

In the model presented below, it is assumed that firms will vary in their “returns
to reciprocity,” and thus the value of areciprocating worker will differ acrossfirms. A
particular firm’s returns to reciprocity could be determined by their production
technology and product market. How many firms value and reward reciprocal behavior
by their workers will influence how many workers adopt reciprocal behavior which will,
in turn, influence how profitable it is for afirm to behave reciprocally itself. The basic
model presented below is an analysis of these co-evolutionary dynamics. The model is
then extended to alow firms to screen for reciprocal characteristicsin their workers. As
is common in models with strategic complementarities, the model below will yield
multiple equilibria which can be Pareto ranked by analyzing the welfare consequences of
the various external effects (Cooper and John 1988).

Setup

Assume that there are two large populations, one of workers (w) and one of firms
(), each with unit measure. Workers can be characterized as possessing one of two traits,
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t =r,n, which determine their behavior in a coordination game with firms. When paired
with afirm to engage in an employment relationship, workers who possess the r trait will
reciprocate and those which possess the n trait will not reciprocate. Firms will choose the
strategy (reciprocate or don’t reciprocate) which yields the highest expected payoffs, as
described below.

Call p; thefraction of reciprocators in sub-populationi (i = w, f) at timet.
Workers and firms are randomly selected from the population to engage in a one-shot
employment relationship, where they exchange effort for wages.'® This game is repeated
continually with new worker-firm pairings in each round.

Call p;" the payoff to an i-type with trait t from engaging in an employment
relationship with a not-i person of trait u (u =r, n). The firm’s payoff to mutual
reciprocation is further subscripted p § to denote differencesin this payoff across firms.

All other payoffs are constant. The normal form of the one-shot game, with the payoff to
workers shown firstis:

Firms
; Don’t
Reciprocate Reciprocate
Reciprocate Pw Py Pw P
Workers
Don't Pw P Py P
Reciprocate

It is assumed that the following relationship holds across payoffs:
(1) pirr >pinl' >pinn >pirn

This ordering of payoffs implies that the workers and firms are engaging in a
“coordination game” with two pure strategy Nash equilibria (mutual reciprocation and
mutual non-reciprocation), with mutual reciprocation Pareto dominating mutual non-
reciprocation.

19 Even though the employment relationship is modeled as one-shot, there is still scope for reciprocal
interaction. For example, since the length of a period has not been specified, the payoffs from a particular
game could be assumed to be a summation of a number of interactions between the firm and worker.
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We assume that firms can be ordered along a continuum of “returns to
reciprocity”.”° The density of firms along the continuum of returns to reciprocity is
denoted f (p ) with support (pf",¥).

Expected payoff functions for workers and firms of each trait can aso be defined.
Note that, since players are assumed to be drawn randomly from a large population, the
probability of interacting with another player of agiven trait is equal to the fraction of the
sub-population that possesses that trait. When screening is introduced in the expanded
model below, it will no longer be the case that the probability of interaction is given by

the frequency of traitsin the population. Call Ep(t) the expected payoff to an i-type
player with trait t to interacting with a—i player with either trait t or trait -t at timet.

(2 Epit)=pp, +@- plp!,

Replication
The differentia replication process within the worker sub-population takes place
as follows:** Assume that in every period, each worker with probability d,> 0 decides to

evaluate the benefit to changing traits. If that worker encounters a worker of the other
trait, he will compare expected payoffs, and if the expected payoff to being the other trait

is higher, he will switch with a probability proportional to (Ep ! (r) - Ep;(n)), with
proportionality factor d,> 0.” Given these assumptions about social interaction and rules

for the adoption of traits, the evolution of the reciprocity trait within the worker
population can be represented with the following replicator function:*

(3)  Rr=dd,p, (- p,)EP,(r)- Ep,(N)]

The replicator function represents the change in the level of reciprocity within the worker
popul ation between period t and period (t +1). It is positive—that is, ther trait is

% gince the replicator function described below depends on workers' expected payoffs, allowing for
heterogeneity of payoffs across workers would not change the results. Homogeneity of worker payoffsis
thus assumed for simplicity.

% The social mechanism underlying the differential replication process in this model is based on Bowles
and Gintis (1998).

22 There are anumber of waysin which this process of cultural learning among workers might be
interpreted. For example, workers within a particular firm, industry, neighborhood, etc. may discuss their
experiences offering various levels of effort. Of course, in each of these scenarios, the worker would face a
different probability of encountering a worker with the other trait (e.g. it may be much higher within one’s
firm than within one’ sindustry). Thisisthe basis of differentia replication models of structured
populations (Boyd and Richerson 1985). The differentia replication model presented here (in which the
probability of interaction is simply determined by the frequency of traits within the population) is the most
genera version of a structured population model, and introducing group-specific probabilities of interaction
would not alter the general results of the model for the society, but may affect the likelihood that a given
group will move toward a particular equilibrium. | also leave open the method of cultural transmission (i.e.
how aworker actually acquires the reciprocity or non-reciprocity trait).

% See Bowles and Gintis (1998) and Hirshleifer and Coll (1988) for applications of similar replicator
functions.
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increasing in the population—if the expected payoff to being an r type is higher than the
expected payoff to being ay type. Thisyields the following expression for p.:

@ p=pHRY

It is assumed that firms choose to reciprocate or not reciprocate by choosing the
trait which yields the maximum expected payoff. The number of firmswho are
reciprocating in a given period will depend both on the number of reciprocating workers
and on the distribution of firms along the continuum of returns to reciprocity. The

expression for p can be derived simply by finding the minimum level of p { afirm
must possess in order for Ep;(r) >Ep (n)for any given p,,. That is, those firms will be

_ t
reciprocators for which p§ 2 p ¥ +(1_tpw)[p f-pfl.

w

¥
G py= Ge)dpy

1- t
p?'+—( hW)[p?"-p?”]

w

Equilibrium
Equilibrium (p.,, p} ) is defined as stationarity of traits, occurring when the

replicator function is equal to zero. It is easy to see that equilibrium occurs at (0,0) and
(1,1) and that the internal equilibrium (p!™, pi™) occurs when the expected payoffs

across traits in the worker population are equal:
(6)  Ep,(r)=Ep,(n)

Recall that the workers expected payoffs are functions of level of reciprocity in the firm
population, and thus a particular value p, will solve Equation (6). Substituting Equation

(2) for both sides of Equation (6) and solving for p'" yields:

i p nn _ p m
(7) p t = nn V:'In Vrvr nr

"opa- PPy - P
Notice that 0< pf" <1 by the conditions specified for the payoffs in Equation (1).
Assuming continuity of f (p § ) an equilibrium level of reciprocity in the worker

population (p™) must solve:

w

¥ pnn _ prn
int — hY rr ro_ w w
(8) Py = d(pf )dpl T m 4ot nr
1- pint Pw ~Pw *Pw - Py
o, (I pw) nn_m
Pt +7pim [pi-p¥]

w
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Since thevalue of p; given by Equation (5) goes oneto zero as p., goesfrom oneto
zero, aslong as f  has positive density in the neighborhood of the equilibrium, there will
exist a unique internal equilibrium level of reciprocity in the worker population p!™

w )
int

corresponding to the equilibrium level of reciprocity in the firm population pi*.

Stability

One can see afew things about the dynamics of this system simply by inspection of (3),
(4) and (5). Noticethat p, isanincreasing function of p,,,andthat p, isincreasing (i.e.
int

R, >0) when p, > p{" and decreasing when p, < p'*.
The dynamics of this system can be seen clearly with a diagram of Equation 4:
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Figure 1

Dynamics in the Worker Population (Without Screening)

t+1 @
Pw

(1.1

int

Pw

: : _ ®
(0,0 Pv Pu  Pu Pe P,

In Figure 1, the p,, function crosses the 45 degree line when the replicator function is
equal to zero, is above thislinefor R, >0, and below it for R, <0. Becausethe p,,

function crosses the 45 degree line from below at the internal equilibrium, this

equilibrium is unstable. Any small perturbations from (p!™, pi™) will cause the

population to unravel to one of the corner equilibria. It isintuitive why the system
exhibits these dynamics: First, since firms are behaving rationally, the level of reciprocity
in the firm population moves in the same direction as the level of reciprocity in the
worker population, because, for example, an increasein p,, increases the expected
payoffs to being a reciprocating firm, and thus decreases the minimum level of p i
required for afirm’s expected payoffs to reciprocating to be higher than its expected
payoffs to not reciprocating. That is, more firms along the continuum of returns to
reciprocity will find it in their interest to be a reciprocator for an increasein p,,, and
more firms will switch to non-reciprocation for adecreasein p,, . The workers' behavior,
on the other hand, depends entirely on which side of the internal equilibrium the
population is, and p,, will be decliningif p, < p.™ andincreasingif p, > p™.

The prediction that this model yields about the impossibility of maintaining a
stable internal level of firms which choose to reciprocate with their workers seems
unrealistic. We do indeed observe some fraction of firms, in the U.S. for instance, which
engage in reciprocal interactions with their workforces, and organize production and
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compensation to take advantage of this cooperative relationship.?* Similarly, we observe
workers who are willing to engage in these relationships as well.

So must it redlly be the case, as the model predicts, that if there are relatively few
workers willing to engage in reciprocal employment relationships (low p,, ), that it will

be in the interest of very few firmsto have these relationships aswell? It is clear that,
even in this ssimple model, there are firms who want to be reciprocators even when the
majority of the workersin the labor force are not. This is because of the particularly high
returns to reciprocity within these firms. Think, however, of the change in the level of

p; when p, declines—firmswho are on the margin between the reciprocation and non-

reciprocation regimes will switch to being non-reciprocators. That is, the firms are
primarily constrained in choosing optimal behavior by the number of reciprocating
workers that apply for itsjobs. In reality, however, most firms' production decisions do
not seem to be so sensitive to the number of cooperative workers they can find. Rather, if
the returns to afirm’s cooperative behavior are decreasing because most of the workers it
finds are not willing to participate, it is more likely that the firm will choose to screen
more intensively for these types of workers than switch to a non-reciprocal method of
production. In fact, many U.S. firms that have switched to HPWO extensively screen
their workers (often for up to ayear) for what they describe as * cooperative” personality
traits (Ichniowski, et al. 1997).

In the elaborated model presented below, | allow for the possibility of screening
for reciprocating workers. This will become an optimal strategy for some firms,
depending on their particular returnsto reciprocity (i.e. how costly it is for them to be
employing a non-reciprocator) and the level of reciprocity in the worker population. It
will be shown that there are also firms with sufficiently low returns to reciprocity, that it
will never be in their interest to pay the screening cost to find a reciprocating worker.
Below it isillustrated that, once the possibility of using an imperfect screening
mechanism is introduced, there is the possibility of the existence of at least one locally
stable internal equilibrium.

IV. The Reciprocal Employment Relationship with Screening

Setup

Now assume that firms can choose one of three strategies for their behavior in the
employment relationship—they can reciprocate (r) or not reciprocate (n) as above, or
they can screen (s). It is assumed that the screening technology improves the probability
that afirm will hire areciprocating worker (i.e. the screening firm will face a probability
of finding a reciprocating worker that is higher than the frequency of reciprocating
workers in the population). For simplicity, it is assumed that all firms face an identical
screening cost (C).

Let S(c, p.,) beacontinuously differentiable function which yields the fraction
of firms that choose to screen in period t, with S, <0Oand S, >0. The fraction of firms

that will want to screen is afunction of the cost of screening and the fraction of

24 See Freeman, et al. (2000) and Osterman (2000) for estimates of the fraction of firms adopting HPWO.
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reciprocating workers in the population. Call C the fraction of firmswhich are
reciprocators, but do not screen and thus: p' =S' +C".

Cdl g}, (t =s,r,n) the probability that afirm that chooses strategy t will find a
reciprocating worker in period t. q' (p;,,S"') will beincreasing function of p! and a

decreasing function of the number of firms which are screening (S'). Since screening
increases the probability of finding areciprocating worker, g >4 _, . Note also that:

t ot _p\t/v' Stqtfs

(9) q fr q fn 1- St

Equation (9) simply says that the probability of either areciprocating or a non-
reciprocating firm that does not screen being paired with a reciprocating worker is equal
to the ratio of reciprocating workers which are not hired by screenersto the overall
number of workers which have not been hired by screeners. Expected payoff functions
for the non-screening firms are similar to those specified in the basic model (Equation
(2)), except that the probability of encountering aworker of agiven trait is now defined
by Equation (9). The expected payoff to a screening firmis given by:

(10) Ep'(s)=dwpy§ +@- ai)pf - ¢C
As before, firms choose thelir strategy to maximize expected payoffs.

Now consider the effect that screening has on the worker population. The
probability that a reciprocating worker will engage in an employment relationship with a

reciprocating firm in time t, denoted q, is now:

(py - S'ak)
Stt+ t_St w S
4y g sy s el - Y
" M pu (- S

In Equation (11) the probability that a reciprocating worker will be matched with a
reciprocating firm is equal to the ratio of reciprocating workers who are matched with

either screening firms (S'q, ) or non-screening reciprocating firms

t_gtgt
((p} - St)w) to the total number of reciprocating workers in the population
('p,,)- The probability that a non-reciprocating worker will engage in an employment

relationship with a reciprocating firm will be:
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S'(1- qi) +(p} - sHa- P S Iy

. & (1- SY
(12 M7 @ o)
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- s~ p})

Note that if there are no screening firms (S = 0), then both q,, and q,,, are equal to the
fraction of reciprocators in the firm population (q,, = p; ). If al of the firmsare

reciprocating screeners (S = p, =1), then both g,, and q,,, are equal to 1. We can also
write:

t bt
(13) q‘th — pf quWI’

1- p,

Expected payoffs for workers have the same form as in the basic model (Equation (2)),
but the probabilities of interaction will be given by (11) and (12).

The replicator function will also have the same form as above (Equation (3)),
except that workers will now be comparing expected payoffs with the new probabilities
of interaction.

Equilibria

Once again, there are equilibriaat (0,0) and (1,1), and internal equilibria which
are defined by the level of reciprocity in the firm population that equates workers
expected payoffs acrosstraits. Using (11), (12) and (13), we can find the expression for

pi™ that solves Ep,, (r)=Ep,,(n):

s{(pu - ao)lpu @ - PI + - pEE - PN+ A- $)p,A- PP - P
(P - SAPu P - PO ]+ @- PP - P - Pu@- S)pir - P

(15) pi* =

int

The level of reciprocity in the worker population at an internal equilibrium (p,;") is
defined implicitly by (15) and need not be unique. In fact, in the case that is analyzed
below—the case in which there is the possibility of an internal locally stable
equilibrium— p!™ need not be unique. Notethat at S =0, p™ isequal to itsvaluein the

basic model (Equation (7)).

To understand the role that screening plays in the dynamics of the model and in
creating the possibility of alocally stable internal equilibrium, consider the following
simple example.?® Suppose that, instead of a continuous positive density of firms, there
are only two types of firmsin this economy, one type of firm with returns to reciprocity
p," and another with p;" . It isassumed that p," is sufficiently low (see Appendix) that

there are no values of p,, such the firm 1 types will want to screen. Firm 1 types will

% A more detailed exposition and aformal proof of local stability is provided in the Appendix.
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switch from reciprocity to non-reciprocity at some critical level of p,,, denoted p},. For
levelsof p, > pL, firm 1 typeswill be reciprocators, and for p,, < p they will be non-
reciprocators. Suppose that p ;) is sufficiently high so that it is possible for firm 2 types
to be reciprocators, non-reciprocators or screeners, for different valuesof p,,. Call pZ®
the level of reciprocity in the firm population, above which the firm 2 types will be
reciprocators and below which they will be screeners. Call pZ" thecritical value of p,,,
above which the firm 2 types will be screeners and below which they will be non-
reciprocators. Thus, the firm 2 types will reciprocate for 1£ p,, < p2*°, will screen for
p2® £p, < pz" and will not reciprocate for O£ p,, £ p2" .

With firms of only these two types, the following dynamics will be observed in
the worker population (derived from Equation (4)):
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Figure 2

Dynamics in the Worker Population with Screening and Only Two Types of Firms

t+

Puw (1,1)

Recall that the population isin equilibrium when the p'** function crosses the 45

degree line (i.e. the replicator function (R;) is equal to zero). Note also that the function

is above the 45 degree line when the replicator function is positive—that is, when the
expected payoffs to being a reciprocating worker are higher than to being a non-
reciprocating worker—and below the 45 degree line when the replicator function is
negative.

In the region 13 p!, > pi, both types of firmswill want to reciprocate. At that level
of worker reciprocity, the expected payoffs to the reciprocation strategy are higher than
the expected payoffs to non-reciprocation for Type 1 firms and higher than both the
expected payoffs to non-reciprocation and screening for Type 2 firms. When al firms are
reciprocating, the expected payoff to reciprocation for workers is higher than the
expected payoff to non-reciprocation so the replicator function will be positive. This
means that the frequency of the reciprocity trait in the worker population will be

increasing, and the 13 p! > pl region will be abasin of attraction to (1,1). If p,, falls
below pl, however, it becomesin the Type 1 firms best interest to choose the non-
reciprocate strategy (i.e. Ep} (n) >Ep? (r)). If thereis a sufficient number of Type 1
firms (see Appendix) who switch to non-reciprocation at p.,, workers' expected payoffs
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to reciprocity will fall below those to non-reciprocity (the replicator function will be
negative) and reciprocity in the worker population will be declining. The level of

reciprocity in the worker population will continue to decline, until p,, falsto p2®. Thus
the p, 2 pl, > pZ° regionisabasin of attraction toward the equilibrium occurring at

P’
At p2*®, reciprocity in the worker population has fallen sufficiently low that it

becomesin the Type 2 firms' interest to begin screening. If there is a sufficiently large
number of Type 2 firms, the workers' expected payoffs to reciprocity will become
higher than their expected payoffs to non-reciprocity when the Type 2 firms begin
screening. Thus, the regime switch of the Type 2 firms will cause the replicator function

to be positive at p2°. It will bein the Type 2 firms' interest to screen aslong as p, Stays
within pz® 2 p! >p2" and thusthe level of reciprocity in the worker population will be
increasing in this region, creating a basin of attraction toward the equilibrium at p2°. If

p,, happensto fall below pz" , however, there will be too few reciprocating workers left

in the population for it to be profitable for the Type 2 firms to continue screening. Below
this point, it will be sufficiently difficult for the Type 2 firmsto find a reciprocator, even
with the screening technology, that the cost of screening will outweigh the expected gain

to that strategy. Thusat p2" , Type 2 firms will switch to non-reciprocity and the
workers' expected payoffs to non-reciprocity will be higher than to reciprocity and p,,

will be declining in the region p2" 2 p! 3 0. At levels of worker reciprocity below p2",
both types of firms will be non-reciprocators and p,, will be declining, creating a basin of

attraction toward (0,0) in the p2" 2 p!, 3 0 region.

Stability
Note that, as in the basic model, the expanded model produces equilibria at (0,0)
and (1,1) with basins of attraction toward each. It is obvious from inspection of Figure 2

that the equilibriaoccurring at pl and p2" are unstable. In this simple example, the p2*°

equilibrium is a chaotic attractor. That is, if the population is at the p2*° equilibrium and
isdlightly perturbed in either direction, the population will remain in the basin of
attraction toward p2*° but will repeatedly jump back and forth to positions above and
below this equilibrium.

Now imagine how these dynamics would change if f had positive and continuous
density in the neighborhood of p . Thisimplies that rather than abrupt shiftsin sign, the
replicator function will transition continuously between being positive and negative. With
acontinuous p'* function, the pl, and p2" equilibriaare still unstable, but the

possibility emerges that the internal equilibriaoccurring at p° will be localy stable.
Recall that:

(16)  py* =R, +p,
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Subtracting p!™ from both sides and dividing by (p!, - pi™), yields:

w

- i R,
(17) int int +1

Py - Pw  Pu- Py

For the population to be converging to an interior equilibrium (p/™), the expression on

the left-hand-side of Equation (17) should be a fraction—that is, the difference between
the equilibrium level of reciprocity and the frequency of reciprocity in the population at
time t+1 and should be lower in magnitude than the difference between the equilibrium
and the frequency of reciprocity at timet. Thisimplies that, for convergence, it must be
the case that:

t
18) -1< Ry —<0

p\t/v' Pw

From inspection of Figure 2 one can see that, when p!™ isthe p2° equilibrium,

(p!, - pi™y andR!, will have opposite signs: when the population is below p2° (i.e.
(p!, - pi™y<0 ), thelevel of worker reciprocity is increasing and thus the replicator

function is positive; when the population is above p2*°, the replicator function is
negative. If the “speed of learning” parameters (d, ,d, )in the replicator function
(Equation (3)) are chosen to be sufficiently low, it will always be the case that Equation
(17) holds and thus that the p2° equilibrium will be localy stable.

Starting with Doeringer and Piore (1971), many observers have suggested that the
way firmsrelate to the labor market can be categorized into two broad categories. In
particular, it seems reasonable to view primary and secondary sector firms as exhibiting
relatively high and low returns to reciprocity respectively (Akerlof 1982). The example
used above depended on an extreme form of bi-modality, but a much less extreme bi-
modal distribution would be sufficient to illustrate the possibility of the existence of a
locally stable interior equilibrium.

V. Welfare Analysis

It is easy to see that the equilibrium in which all firms and workers are involved in
reciprocal employment relationships Pareto dominates the equilibrium in which no such
relationships exist. In fact, it must be the case that the (1,1) equilibrium Pareto dominates
all of theinterior equilibria as well. Thisis because, when the economy is at the (1,1)
equilibrium, profits and worker payoffs are maximized and costs are minimized. The
(1,2) equilibrium is superior because the payoffs to mutual reciprocation are higher than
those to all other types of interactions and no firm needs to pay the screening cost.

Why not, then, simply focus a welfare analysis on how economic policy could be
constructed so that we could push the economy into the basin of attraction toward (1,1)?
There are afew reasons why this may be an impractical policy goal. First, undoubtedly
there are certain types of firmswho gain little from reciprocal relations with employees.
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In terms of the model presented above, these firms have very low returns to reciprocity. It
is not hard to imagine, however, that there might be firms which would not want to be
reciprocators, even if al of the workers were reciprocators. This can be achieved in the

model by allowing the support of p § to begin below p§'. If we extended the range of

returns to reciprocity in this manner, there would be no (1,1) equilibrium, since some
firms would always want to be non-reciprocators, but the existence of a stable interior
equilibrium would not be precluded. It may be unrealistic to assume that no firms will be
persistent non-reciprocators, and thus a policy designed to push the economy into a
perhaps non-existent (or infinitessmally small) basin of attraction toward (1,1) could be
impossible to accomplish.

Another reason why it may be impractical to try to achieve universal reciprocation
isthat the cost of maintaining a policy which led all firms to be reciprocators may
outweigh its benefits. Think of a policy which provided a subsidy to reciprocating firms.
The subsidy would have to be attached to some identifiable proxy behavior, rather than
“reciprocation” which may be hard to define or verify. For example, we might subsidize
the adoption of job rotation, or an employee training program on statistical quality
control. The level of the subsidy necessary to encourage the firm to become a
reciprocator may be less than the gains that will be realized when the firm switches
behavior. However, we cannot rule out the possibility that there will be some firms for
which the necessary subsidy will be so costly that it will far outweigh the benefits to its
becoming a reciprocator. If there are enough firms of the latter sort, a subsidy such as
this—designed to lead all firms to becoming reciprocators—could be impractical, if not
impossible, to sustain.

For these reasons, it may be more useful to consider how marginal changes in the
stable interior equilibrium could be welfare enhancing. However, an analysis of the
change in welfare induced by an economic policy which shifts the internal equilibrium is
not as straightforward as an analysis of the movement to (1,1) from all other equilibria.
This is because there are multiple externalities in the model, complicating the analysis.
Since afirm’s decision to switch behavioral regimes has external effects both for the
expected payoffs of workers and for the expected payoffs of other firms, the firm is not
making its strategy decision on the correct boundary. If all of these externalities are
unambiguously positive, then the equilibria can still be Pareto ranked by their proximity
to (1,1). But if the externality has ambiguous effects, we might not be able to say whether
achange in the internal equilibriais indeed welfare-enhancing.

The firm’s decision to be a reciprocator (whether or not it screens) obviously has
positive external effects for workers, whose expected payoffs will go up because of the
changein p; . Thereisasecond external effect to the firm’s decision to become a

reciprocator. Because this decision will increase the number of reciprocating workers, it
will aso, inturn, increase the profits to all other firms (regardless of their behavior). The
positive externality both to other firms and to workers that results from the firm’'s
decision to become areciprocator, implies that firms are not capturing all of the surplus
to their behavior.

It isthe firm’s decision to begin screening which may have ambiguous welfare
consequences. The transition to screening will have positive externalities for the same
reason that the decision to become a reciprocator will have them—it increases p, , thus

23



increasing worker payoffs, thusincreasing p,,, thusincreasing firm payoffs. The

ambiguous external effects come from the fact that screening firms are more likely to find
reciprocating workers. This means that it will be harder for the other firms, both
reciprocators and non-reciprocators, to find reciprocating workers. Similarly, while it will
make reciprocating workers better off (they are more likely to find reciprocators) it will
make non-reciprocating workers worse off (it is harder for them to find a reciprocator).
Notice, however, that the reciprocating workers are made even better off than they were
when the firm decided to be a (non-screening) reciprocator, since they are more likely to
be paired with the screening firm.

It turns out that when we analyze the welfare consequences of a reciprocity-
enhancing policy, these positive externalities outweigh the negative effects. Consider the
effects of subsidizing reciprocating firms (both those that screen and those that do not).
The increase in profit due to the subsidy would be realized by a reciprocating firm,
whether or not the firm actually found a reciprocating worker. The subsidy thus increases
the expected payoffs to both the reciprocation and reciprocation-with-screening strategies
relative to the non-reciprocation strategy. At the internal equilibrium, firm strategies will
be distributed along the returns to reciprocity as follows: firms at the low end of the

p§ distribution will be non-reciprocators, an intermediate range of pj firmswill be
reciprocators, and firms with the highest p ' will be screening.”” Adding a subsidy to the

profits of reciprocators and screeners will shift the boundaries between these three
regions. Thus, with the introduction of a subsidy we will not observe any non-
reciprocators becoming screeners but will, depending on the size of the shift in the
boundaries and the density of firms near the boundaries, have some firms switching from
non-reciprocity to reciprocity and some firms switching from reciprocity to screening.
Think first of the welfare effects these changes in firm behavior will have on
workers. The introduction of the subsidy will increase the overall level of p,, which will

improve the expected payoffs to both reciprocating workers and non-reciprocating
workers. But recall the potentially ambiguous welfare consequences of an increase in the
number of screening firms. If a sufficiently large portion of the increasein p, comes

from an increase in S, and if the resulting decrease in the probability of a non-
reciprocating worker finding areciprocator is sufficiently high, the negative effects of the
introduction of the subsidy on non-reciprocators may outweigh its positive effects on
these workers. However, even if the non-reciprocating workers' loss in welfare is greater
than their gain in welfare from theincrease in p; and S, the overall welfare

consequences for workers will be positive. Thisis because, for each non-reciprocator
who is displaced by this change in policy—that is, who is now less likely to redlize the
gainsto interacting with a reciprocating firm—there is a reciprocating worker who is

% See the Appendix for aformal welfare analysis of this subsidy.
%" Thereis also a special case, depending on the level of the screening cost, in which firms are only

screeners or non-reciprocators at the equilibrium. Intuitively, in this case firms with low p %r are non-

reciprocators and those with relatively high p %r are screeners. This two-regime equilibrium will occur

when the cost of screening is sufficiently low that if it isin the firm’sinterest to be a reciprocator, then it
will bein their interest to increase their probability of finding a reciprocator by screening.
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taking his place. So if the increase in screening decreases the welfare of non-
reciprocators, it must be increasing the welfare of those reciprocating workers who are
now more likely to be paired with reciprocating firms. This welfare gain to reciprocators
will be greater than the loss to non-reciprocators since the reciprocating workers will be

ganing (p,, - p,')and the non-reciprocating workers will only belosing (p,; - p.") -

w

The overall effect of the subsidy for the welfare of the firms must be positive by
paralel reasoning. All of the firms are made better off by theincreasein p,, that results

from the increasein p, . However, non-screening firms are less likely to find

reciprocators as S increases, because the screening firms are taking more reciprocating
workers out of the workforce. This gain in the welfare of the screening firms must be
greater in magnitude than the loss to reciprocating non-screeners and to non-reciprocators
because reciprocating workers are valued most highly at the screening firms (who have
the highest returns to reciprocity). Therefore, even though non-screening reciprocating
firms are less likely to be paired with reciprocators, the reciprocators are more likely to
be in firms where they generate higher surplus. The policy will thus be unambiguously
welfare-enhancing, as will all policies directed toward increasing the firms' returns to
reciprocity.

Conclusion

Although the significance of reciprocity for economics has been researched in the
past, the adoption of this social norm istypically taken as exogenous. The model
presented here is an attempt to formalize the notion that the firm may influence the
evolution of reciprocity in society. It aso provides an explanation for why we see
reciprocal employment relationships developing in certain types firms and not others.
Although there are multiple externalities in the model, we illustrate that a policy designed
to increase the level of reciprocity at the interior equilibrium will be welfare-enhancing.
In addition to formalizing the notion that cultural and economic institutions may be
reciprocally influential, we hope that this model will be viewed as a step toward
understanding the potential role of the work environment in shaping values, norms and
personality.
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