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A bstract

A model of the cultural co-evolution of honesty and capital is analyzed. Itis shown that the sign
of the payoff differential between honest and dishonest types depends on the ratio of benefits that an
employee gets from shirking to the resulting loss of revenue to the firm. If this ratio decreases with
capital accumulation, then multiple equilibria in output and honesty are possible in the long run.
Small changes in government corruptibility may have large long-run effects on per capita output
and the extent of honesty. The honesty and human capital of workers will be positively correlated.
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1. Introduction

This paper analyses the determinants of honesty in market societies, the focus being on
the employment relation and the behavior of workers. The conventional economic model
assumes that people are honest only insofar as it is in their material self-interest o be so.
This is the approach taken by principal-agent theory and by most analyses of problems
of opportunism. This narrow definition of honesty not only fails to capture the everyday
meaning of the word, but it also ignores conclusive evidence that unselfish honesty is eco-
nomically significant. Ledyard (1995), in discussing the experimental literature on public
ezoods, shows that there is often more cooperation than economists would predict. When
experimental subjects can make (non-binding) promises, they cooperate more than other-
wise, implying some level of honesty or unwillingness o lie. Empirical work on taxpayer
compliance by Erard and Feinstein ( 1994) shows that honesty of the disinterested sort is
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ecconomically important. Fehr et al. (1997) expenments conceming labor and other mar-
kets with moral hazard show that a substantial fraction (33 percent) of subjects supply the
effort level stipulated in their contracts even though these are not enforceable. Fehr and
Giichter (2000 survey a large literatre, both from the laboratory and the field, showing
that unenforceable bargains between firms and their employees are frequently concluded
and result in wage ngidity.

The level of trust, which is presumably correlated with honesty, appears 10 vary across
societies and is related 1o a number of important economic, political, and social variables,
including the level of per capita income (La Porta et al., 1997; Knack and Keefer, 1997,
Fisman and Khanna, 1999). Vanatons in honest behavior across socielies are consistent
with the idea that individuals are selfish wealth-maximizers who respond only Lo incentives,
since the vanability m honesty could be due w vanability in incentive structures. Given the
economic importance of “unselfish™ honesty, this approach to explaining variations in honest
behavior is insufficient. This paper offers a theory of the determinants of unselfish honesty.

We use a biological theory of honesty proposed by Rubin and Somanathan { 1998) to
explain why individual agents can have preferences o keep their commitments, and why
the distribution of people having different preferences will change across generations as
incentives change. Evolutionary biology is used o explain how such a flexible distribution
of prefercnces is likely 10 have evolved.

This flexible distribution of preferences forms the basis of our theory of the determi-
nants of honesty laid out in Section 3. Here, “honesty™ refers to something guite spe-
cific: a propensity 1o keep explicit or implicit commitments (o one’s employer), and if
necessary Lo forego opportunities o profit at his or her expense. Our central assumption
is that the proportion of {unselfishly) honest persons in a society changes slowly in re-
sponse 1o the payofl differential between honest and dishonest types. It reaches an equilib-
rium level when payolfs are equated. We show that the critical parameter that determines
the payoll differential between honest and dishonest types, which we call 8, is the ratio
of the benefit that a dishonest type gets from shirking o the loss of output caused by
shirking.

In general, @ will depend on capital-itensity. In Section 3.2, we examine the interaction
between capital accumulation and the extent of honesty in both exogenous and endogenous
growth models. If # is decreasing in the capital-to-labor ratio (as we argue is guite plausi-
ble), then the exogenous growth model may exhibit multiple stable steady-state levels of
per-worker-output and honesty with higher honesty accompanying ligher output. The latter
model leads w0 a unigue steady-state growth rate of per-worker-output with an associated
unique steady-state level of honesty. Again, if 8 is decreasing in the capital-to-labor ratio,
higher output is associated with higher honesty. This resull is in contrast to those of Bowles
(1998a) who finds that greater exposure 1o markets (which usually accompanies special-
ization and capital accumulation) reduces the equilibium proportion of “nice”™ Lypes, or
may drive them to extinction. The key difference between Bowles™ assumptions and ours
15 that he assumes that greater exposure o markets makes it less hkely that “nice”™ players
are recognized as such, the mbtionale being that market ransactions are more ephemeral
than traditional pre-capitalist ones. Because we consider mainly labor markets in which
transactions are, not coincidentally, typically nor ephemeral, we assume that there 18 some
probability that honest types will be recognized as such. Bowles™ theory may be thought
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of as an account of the transition from tribal to market society, ours as an account of the
development of capitalist society.

In Section 3.3, we show that exogenous decreases in meentives Lo be honest, such as a
weaker and more comruptible government, can lead to a fall in honesty for each level of
the capital stock. Such variation can, therefore, kead to the appearance or disappearance of
multiple equiliboa i output and honesty. Countries with weak and corruptible governments
could show negative growth rates and declining levels of honesty as they converge to a low
steady state. Section 3.4 examines the within-country association between human capital
and honesty. Finally, in Section 4, we discuss possible extensions of the analysis, and
conclude.

Before proceeding with the paper, we suggest three reasons why analysis of unselfish
honesty is of interest. First, whether some proportion of workers is honest in the everyday
meaning of the word (and what that proportion is) has very important implications for
the nature of labor markets and the internal organization of firms. The existence of hon-
est lypes who cannot be distinguished from dishonest ones will, in general, change the
incentive scheme that it is optimal for a firm w offer o workers. In fact the
nature of the optimal incentive scheme will depend on the proporion of honest
types, h.'

To see why, consider the following simple example of an agency problem. There are two
possible verifiable revenue levels, bad and good, for the principalf/firm, and two possible
unverifiable effort levels, low and high for the agent'worker. The probability of the good
revenue level conditional on high effort is greater than its probability conditional on low
effort. The finm i1s risk-neutral while the worker 15 ask-averse. 1 the worker s dishonest,
that 15, will shirk unless the incentive scheme pays him not o do so, then the optimal scheme
involves paying more when success occurs (provided that is better for the firm than having
the worker shirk, which we shall assume). I the worker were known o be honest in the sense
of keeping any promise to exert high effort despite the impossibility of detecting shirking,
then the optimal contract would involve perfect insurance for the worker. For values of f
close to one, the firm does best to provide perfect insurance. As h falls, the revenue loss
from shirking by dishonest types increases until f reaches a level where it pays the firm 1o
switch to the contract that induces dishonest Lypes w exert high effont. This point is reached
when the welfare loss from forcing workers 1o bear more risk is outweighed by the gain in
expected output that results from the high effort level now exerted by dishonest as well as
honest Ly pes.

Second, economic theory has waditionally assumed stable preferences, one of the most
important reasons for this assumption being that allowing for changing preferences makes it
hard to make predictions. This paper illustrates that preferences can vary, but are nonetheless
predictable.”

Finally, of course, honesty has an intrinsic, as well as an instrumental, value and therefore
is of interest in itself.?

Fehr and Giichter muke this point at some length in a different context.

Bowles {19498h) surveys the {largely non-economic) literature on the cultural evolntion of preferences.

The distinction between intrinsic and instramental values and the necessity of gaing beyond traditional wel fare
criteria have been emphasized by Sen (1979).
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2. Honesty and cheating

The central assumptions underlying our theory about variabality in honesty in societies is
that people may be socialized 1o be honest, largely in childhood, and that the extent of this
socialization responds to the retum W honesty relative W dishonesty. This section explains
why evolutionary theory would lead us w predict that parents will socialize their children
in this manner and discusses related evidence from psychology and other disciplines.

The basic evolutionary assumption is that humans have those preferences that served to in-
crease genetic fitness in the applicable past, the “Environment of Evolutionary Adaptedness™
(Barkow etal., 1992). A large literature (Travers, 197 1; Hishleifer, 1987; Frank, 1987, 1988;
Giith and Kliemt, 1994) has argued that humans have evolved emotional predisposiions that
enable them to be loyal even when itis not i therr material or reprodoctive interest o be so.
Frank ( 1988) shows that they signal these predispositions through therr demeanor. Others,
reading these signals, realize that it is safe 1o enler into cooperalive ventures with them,
since the likelihood of being cheated is low. This raises the material, hence reproductive,
payoll of the possessor of the emotional trait of loyalty. Of course, in this situation, it pays
Lo develop the signals without the underdying disposition 1o be loyal, so thal one can cheat
and get even higher payoffs. Such mimicry is often seen in the natural wordd. There is then
an evolutionary race between the genume article and the mimic, with the one evolving o
differentiate itself and the other evolving 1o copy the signals. Both types may end up being
present in the population. In these sitwations, there will also be selecuon pressure o enable
people to detect cheating. Cosmides and Tooby (1992) report experimental results from the
Wason Selection Task that suggest that humans are well-adapted o do this.

Frank’s model implies that human beings will consist of & mix of people, some who keep
their commitments and some who do not. The experimental literature cited above confinns
this prediction. Moreover, there is evidence that it is difficult for people to pretend to be
honest and that it is possible for people o detect true honesty through interactions with
others. Frank (1988) makes this point at length. Frank et al. (1993) have shown expen-
mentally that with only a one-half-hour interaction, subjects” predictions regarding who is
likely todefiect ina prisoner’s dilemma game are substantially better than random. Brosig’s
(2002) experiments confimm the finding, under more stringent conditions, that subjects’
ability to detect honesty in even brief face-lo-face interactions with strangers is better than
random.

Rubin and Somanathan point out that environmental changes during the Pleistocene
would have shifled the payoff functions of honest types and mimics, so that at certain
tmes and places, honest types would have done better than dishonest types while at others,
this payolf differential would have been reversed. Therefore, natural selection would favor
a strategy capable of switching from honest behavior to dishonest behavior and back as
circumstances changed. Such a flexible strategy would then drive genetically hardwired
honest and dishonest sirategies o extincnon.

It may appear that such switches would not be favored by evolution, since the survival
value of honesty lies in an ability 1o commir to honest behavior. However, there is good
evidence that honest behavior can be inculcated by parents in their children. A person
would then grow up to be honest only if they had been taught to do so as a child. The
contributions in Kagan and Lamb (1984, by psychologists and anthropologists, and the
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work of the psychologist Robert Coles contain extensive evidence for the ability of parents
to inculcate varying moral beliefs and behavior in children (Coles, 1997). Mayr (1997,
Chapter 12) presents a similar analysis from a biological perspective. Wilson (1993), a
political scientist, makes the same point.?

How would dishonest parents socialize their children to be honest? By sieering their
children into environments (Akerlof s “loyalty filters™) that will result in interactions with
honest role models and peers and by concealing the extent of their own dishonesty. Honest
parents i an environment in which dishonesty pays could socialize ther children o be
dishonest in like fashion. Moreover, while behavior patterns leamed in childhood are often
lomg-lasting, they are not always immune 1o change, and honesty 1§ no exception. Honest
parents may learn that dishonesty pays and change their behavior. None of the conclusions
of our theory below depend on honesty being lifelong. It need only be lasting over an
economically significant time, such as a significant portion of the expecied length of an
employment contract.

The possibility of socializing children to behave in particular ways confers adaptability to
changing circumstances over the ime span of a generation while still enabling individuals
Lo commit Lo honest behavior once they had been so impnnted. In other words, biological
evolution may have endowed us all with the capacity to form emotional loyalties and feel
zuill, but we need w be schooled about the circumstances in which these feelings will
be triggered. Thus, with the evolution of loyalty and trust being partly cultural, we may
expect Lo see variations in fi (which now represents the proportion of people who have been
tawght 10 be honest) across societies. The extent of honesty in a society can thus respond
Lo incentives over the long run, even though, in the shont run, honest individuals ignome
mncentives to cheat.

3. The extent of honesty in a society
3.1, The equifibrinum level of honesty

We shall analyze three issues. First, how does the level of capital affect the extent of
honesty and how do they interact? Second, how do exogenous variabons in the rewards 1o
dishonest behavior, the most important source being government structure, affect honesty in
civil society? And third, how is the distrbution of human capital related to the distribution
of honesty? We have argued that humans have been selected to possess the ability to commit
Lo honesty and that they have also been selected w indoctnnate their children o be honest
or not depending on the material payoffs to honesty and dishonesty.” This means that the
extent of honesty in sociely can change over lime, growing when the payoffs o honesty
exceed those todishonesty, and shonking when the reverse s true. We now develop atheory

* In economics, Akerlof { 1983) presents a model in which parents can socialize their children to be honest or
not. See also Noe and Rebello (1994 and Grossman and Kim (2000).

* Aswas pointed out ear ier, the assumption that all adaptation to changes in payoffs takes place through parental
inculcation is in no way essential . All that is necessary for our results is that there is some ability to commit to
honest behavior over an economically nelevant perod, together with some adaptability of behavior over longer
time spins.
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of honesty for our current environment, in which there are established business firms and
other institutions that hire individuals to work for them. The individuals we consider are
those who have evolved in ways desenbed above, so that atany given time, some are honest
and can commil to honesty, and others cannol.

We focus on the labor market, since the payolfs 1o being honest or not are probably most
importantly affected through labor incomes. There are two types of workers, honest, H, and
dishonest, ). Honest workers are potentially more productive than dishonest ones smee
they are trustworthy and always keep their commitments.® Dishonest workers, on the other
hand, may shirk and steal. We intend these erms to cover a broad range of behavior. For
example, an engineer who designs a computer system for his firm that is far from being the
best he could have chosen but that increases the firm's demand for his services is behaving
dishonestly by our definition.

A proportion 1 of honest workers emit a signal { § = 1) that reveals their type with cer-
tainty. By being around some honest people long enough, the employer forms a judgement
about their character and correctly concludes that they are trustworthy.” The remaining
1 — o honest workers, however, emil no signal (5 = (). Neither do s, We assume that
whena person is socialized in childhood o be honest, he acquires the distribution Gy(5) of
the signal 8, but not a particular value of the signal. Thus, with probability 1, a fiorm keams
the type of an honest worker

The employer’s poor probability i that any given worker 5 honest s assumed o equal
the true proportion of honest workers in the population. Therefore, the probability that a
given worker is honest conditional on § =0, is

h(1—y) (1=
hl—y)+1—h  1—hy
Let Kdenote the capital stock, H the number of honest workers, D the number of dishonest

workers, and H + I = L the total number of workers. A D lowers output below the level
an H would produce because he may shirk or steal. The production function is

Y = F(K, H+ 1D), (1)
Y = F(K, [h+ (1— hAIL), (2)

where 0 = & = 1 is a constant that reflects the lower productivity of the I¥s as compared
to the H's. In a slight departure from conventional usage, the production function above
represents outpul appropriated by firms. Toral outpul is greater than this since some of the
output lost to firms due to shirking or stealing by D's is approprated by the [¥Vs.

It is assumed that F is increasing in K and H + 3D, and it has diminishing retums to
H 44D Inboth the exogenous and endogenous growth models, we assume constant retums
to scale and, therefore, diminishing returns o capital at the level of the individual finm. In the

“ We ignore the issue of the honesty of firms and simply assume that finms keep their commitments to workers,
This may be because of reputation effects that are more salient for firms than for workers, Or, as emphasized by
Fehr et al., it may be necessary to induce honest workers to keep their commitments to firms, since such workers
have o taste for reciprocity.

T As Frank { 1988, p. 121 puts it Do you know anyone, not related to you by blood or marnage, who you feel
certiin would return it [$1000in an envelope with your name on it] to you if he or she found it™
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endogenous growth model, constant returns to aggregate capital and, therefore, increasing
returns to scale will arise as a result of the extemal effect of the aggregate capital stock on
the output of each firm, as in Romer (1986).

The marginal products of H's and I s, respectively (again, from the firm’s point of view,
that is, not counting the output appropriated by D7°s) will be denoted by

aF % aF s 3
IH=E —, ip=sh— = i :
T G B
Since part (but not all) of the output lost to the firm is captured by the [, his private benefit
15

By — xp)l.

where 0 = L = 1. The ratio 8 of {expected) private benefits that an employee gets from
shirking 1o the resulting loss of revenue to the finm, is a key parameter in what follows and
we will retum o s determinants in Section 3.2,

Firms are competitive, so that all workers are paid their expected margmal prodoct. Thus,
the expected productivity of a worker with signal § =0 is

hil — 1—#
my = (!:_—ﬁ)rﬁ+(l_h;{) xp. (4

An Hwith signal § = 1 15 pawd his marginal productivity xy.
Therefore, the expected payolf of an H is

ay = Yy + (1 — Wimg. (5)
Thatof a D is
mp =g +&xy — xpl. (6)

If my = mp, then as parents socialize their children o reflect curent returns to honesty, f
will rse until either my = 7p or i = L Similady, if 7y < 7p, then & will fall untl either
Ty =maporh =1

We define an equilibrinm £* 10 be a value of A (given values of K and L) such that
7y = mp, or h = 0 with 7y < 7p, or i = | with 7y > 7p. Because the payoff functions
are continuous infi, an equilibriom exists.

Now by (4)—(6), when i = 1, my = mp. So, A* = 1. We now equate payoffs 1o the two
Lypes tosee under what conditions an interior equilibrivm exists. At an iterior equilibrium
A owith 0 = A% < 1,

Yrxy + (1 — Wmg = mp + #lxy — xp).
that is,
Yrixy — ) = Hlxy — xp).

The lefi-hand side above is the probability that an H is recognized to be an H times the
increase in payoll the H obtains from not being pooled with the D's. That is, it is the
expected amount by which an H's payofl exceeds that of an H who is indistinguishable
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Fig. 1. Payoff functions and an interior eguilibrium.

from a . The right-hand side is the amount by which a I s payoff exceeds that of an H
who is indistinguishable from a D.

Now g 1s a weighted average of xy and xp, with the weights depending on f, so we can
rewrile the equality above as

1 —h
v ( 1 _h‘ﬁ') {xy — xp) — 8(ay — xp) =0,
where the left-hand side is the payoll differental between H's and I¥s. Thus, the sign
i though not the magnitude) of the payolf differential is independent of the level of produc-
tivity and depends only on f and the parameters ¥ and 8. Now the difference ry — xp drops
out of the equality above which reduces 1o

oYl -8

This is the (unigue) equilibrium if A% = 0, which, of course, is the case if and only if

fr —d
% L (7)

W = 6. (8)

1f (8) does not hold, then the equilibrium is A% = 0. This is not a very interesting case. So, in
the rest of the paper, we shall assume that {8) holds. That is, we assume that sufficiently many
of the H's succeed in separating themselves from the D7s so that the higher payolfs they
getoutweigh the D's gain from stealing when f is near zero, and, there fore, the equilibrium
level of honesty is positive. It is clear that my = mp for b = h*, and 7y < 7p for b = A*,
s0 the equilibrium is stable in any evolutionary dynamic (Fig. 1).%

® Adynamic b = g(h) is evolutionary or payoff-monotonicif my = 7p < gl = Danday = 7p < glh) =10,
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The equilibrium level of honesty, therefore, depends only on the parameters o and 8.
Since v is biologically determined, it is the dependence of £* on 8, the rmtio of benefits
from shirking obtained by a I3 to the loss of output caused by such shirking, which is of
mterest.

3.2, The level of development and the extent of honesty

We have assumed that honesty has a positive effect on output since it allows for better
solutions to problems of opportunism. We have also allowed the extent of honesty to be
endogenously determined by payoffs to honesty and dishonesty. 1o this section, we ask
what the feedback effect of income on honesty and trust will be. Given that output may
affect honesty, how will output and honesty co-evolve? What relation might we expect 1o
seen the data between trust, per capita income, and related vanables” The matenal m this
section will also provide a framework for answers 1o the questions posed in Section 3.3:
what effects will exogenous shifts in honesty have in the long run on honesty and output?
Will small exogenous shifts necessarly have small effects?

The basis of our analysis in this section is the observation that 8 may be a function of the
capital-to-labor ratio £ = K/L. Asthe economy gets more capital intensive, the damage that
a Ddoes when he shirks is likely torise since he destroys more capital. While benefits from
shirking may rse as well, they may not rise as fast. The benefit of shirking can go up with
real income, but the adverse consequences can rise much faster. For example, carelessness
at a chemical or nuclear plant or on an oil tanker (as in Bhopal, Chemobyl, and the Exxon
Valdez) can lead to vastly greater hamm than would be possible moa less capital-intensive
economy. Moreover, this fact can lead to increased monitoring of workers not known o be
H’s, further reducing the benefits of shirking while increased monitoring, due Lo its costs,
contributes indirectly to the reduction of productivity occasioned by the presence of D's
(the denominator in &), Thus, the proportion of the drop n productivity cavsed by shirking
and stealing that is captured by the D may be smaller for larger &. This assumption can be
wrillen as

(k) = 0. (v
We will also consider the implications of the altemative, perhaps less plausible, assumption
(k) = 0. (107

From (7), it is clear that A*'(8) = 0, so h* rises with k if and only if (9) holds.

Under either of the assumptions (9) or (10), the upper and lower bounds of /% will be
approached as & wends 1o zero or infinity. What these bounds are will depend on the bounds
of the function #(k). Suppose, for concreteness, that (9) holds. If 8(k) = o for small &, then
h* = 0.1 the upper bound of #(k) is less than o, then the proportion of honest workers will
remain stictly positive and bounded away from zero even when ktends to zero. Similady, if
the lower bound of #{ k) is zero, then neady everyone will be honest when & grows large. But
if the lower bound of 8(k) is positive, then dishonesty will not disappear even if kapproaches
infinity.

We now examme the long-run behavior of the economy. First, consider an exogenous
growth model. We use a Solow model and assume constant savings, depreciation, and
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labor-force-growth rates s, 8, and n, respectively, and the Inada conditions d F/0K — oo as

K — 0,and 8F/3K — 0as K — oc. The production function (2) can be writlen as
v=Flk {1 — i) +4),

where y denotes outpul per worker. 50,

k=sFk,(1 —Mh+2) — (3 +nk (11}

Assume that fr is at is equilibrium value £* in the long run. /#* s a bounded function of
ke, increasing if (9) holds and decreasing if (10) holds.

Mow wrile
k = sftk) — (54 n)k (12)
whene

Sk = Fk, (1 — LA (k) + &).

S0
df aF  aF ih* 3
E—E'FE“—}.}E. (13}

From (12) and the Inada condition d FfdK — oo as K — 0, the growth rate of capital

is positive for low levels of £ Since fik) is bounded above by Fik, 1), the Inada condition

dF/ K — 0 as K — oo ensures that the growth rate of capital will be negative for k large

enough. Therefore, there exists at least one stable steady-state level of k.

Suppose (9) holds. The increase i honesty that accompanies increases m capital-per-
worker leads 1o a higher steady-state level of capital-per-worker (than would obtain if
workers were neoclassically self-interested) and raises the growth rate during the transi-
tion. That is, the effect of diminishing returns to capital accumulation is moderated by the
accompanying increase in the productivity of the workforce as it becomes more honest. In
fact, if h* increases in & fast enough over some range, itcan overwhelm the effects of dimin-
1shing returns o capital. This means that output can be convex in & over some imtermediale
range. Therefore, sfik) may intersect the ling (4 4+ n)k more than once at positive levels of k.
Multple stable steady-state levels of honesty and per capita output are, therefore, possible.
They will exist provided that #'(k) is sufficienty negative in some interval (K%, k* +£) where
i* is the smallest positive steady-state value of k. This condition will ensure that fik) rises
steeply enough following its first intersection with {8 + n)k that it intersects it again. An
example is graphed in Fig. 2.7

The convexity of fik) in the example is generated by assuming a 8(&) function that falls
slowly at first, then rapidly, finally leveling off as 8ik) approaches zero, its lower bound.
This is certanly concervable, although it is by no means the only likely case. Al low levels
of development, increases in the capital stock may not be accompanied by long production
chains. AL higher levels, mereased complementanties may resull in much more damage

* The pammeter values and functional forms used to generate the Agure are fik, (1 — 307 (k) + 2) = E9[(1 -
I 4 A A = W 0, =02 e =00, =03 5= 0250 4+ 5 =026
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Fig. 2. Exogenous growth with multiple steady states.

when there is shirking and stealing. So, the proportion of output lost to the firm that is
appropriated by dishonest workers falls more rapidly. Eventally, as 8(k) approaches its
lower bound, it must once again fall only slowly.

If, on the other hand, ( 10) holds, then declines in honesty that accompany capital accu-
mulation will slow output growth (see (13)), leading to a lower steady-state level of per
capita output than would have been the case if @ did not change with k. In this case, there
is o unique steady-state level of &, v, and f.

Neul, consider Romer’s endogenous growth framework

Y; = K" K¥((1 — DR+ 1)L,

where subscripts denote the values of the variables for the ith {competitive) firm and K is
the aggregate capital stock. We suppose the total labor force is fixed at unity, so that K = &
and ¥ = v. Then,

y=ki{1—1)h + 1=,

s0 that

X 1[1-{{1 — A+ R — @)1 — A — Ak + A%
¥
g — MY LA 8, (14)

ast — oo Here, /5 denotes limg .~ A* (k).

In this model, since there are constant rather than diminishing returns to capital, the
capital-to-labor mtio tends to infinity in the long mun. Therefore, the proportion of honest
Lypes, which 1s bounded, tends toats limit. The model then reduces o an Ak model that, hike
all such models, has a single steady-state growth rte.

If &'(k)y = 0 ((9) holds), then honesty will increase with & Hence, using (13), we see
that as the steady-state growth rate is approached, h* will approach its upper bound, and
the growth rate of output will be rising. On the other hand, if 8(k) = 0((10) holds), then
honesty will decrease with k and the growth mie of output will fall towards its sieady state.

Evidence that bears on these propositions from the studies by Knack and Keefer and
La Porta et al. is mixed. Using data from the World Values Survey, they report a positive

W We assume 5 = 4, so that the growth rate is positive,
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correlation between GDP per capita and the proportion of people in a country who say
they would rust most people. In addition, Knack and Keefer report a positive correlation
between trust and capital per worker. But they also report a decling in trust in the US, the
only country for which a time series was available, between the 1950s and 1960s and the
19805 and 1990s. While our measure of honesty and trust would require respondents to
report the propertion of people who could be trusted, the World Values Survey measure
would presumably be comrelated with ours. However, the surveys do not control for incentive
structures or for the reference group to whom the respondents are referring (most of which
people?). So, the surveys will pick up both honest behavior (and therefore trust) generated
by incentives o be honest, as well as ‘inrinsic’ honesty of the kind we are modeling. These
findings are consistent with the assumption & (k) < 009) in both exogenous and endogenous
growth models, !

The assumption 8'(k) = 0 (10) is inconsistent with the positive correlation between
honesty and per-capita-outpul reported above (in both growth models), unless we admit the
possibility that f*(k) falls so rapidly with & that v actually declines as k increases. Since this
seems contrary o the facts, we can rule it out. However, in Section 3.3, we will qualify this
conclusion when we allow for exogenous vadability in A*(k).

3.3, Government corruptibility and honesty

Thus far, we have supposed that the only deternminant of the payolf functions for honest
and dishonest types is the private-sector labor market. In actuality, these payoffs will be
influenced by other factors as well, dependent on the social and political structure of society.
For example, ineffective contract and law enforcement by a weak or lawless government
can raise the payolfs to dishonest types relative to those of honest types, thus lowering
f* (k). Certainly, one of the important influences on payoll functions is the public-sector
labor market. We now discuss its effect on £%(k) and, through it, on long-run output and
honesty.

Differences in the organization of the state can lead 1o more or less scope for corruption
in government. This can result in variations across societies in the payoffs to those H's and
¥ s who are employed in the public sector. A more corruptible state apparatus can rise the
payolfs 1o I¥s in government relative o H's in govemment. La Porta et al. find a positive
correlation between trust and various measures of government efficiency. Of course, such
differences in the corruptibility of the state will be in pant endogenous. This is, in fact, La
Porta et al.’s interpretation. However, we focus on exogenous differences w isolate their
effects.

Suppose there is a public sector that hires a proportion p of the labor force. 1 the govern-
ment is nol cormupt, one may suppose that its hirng is identical to that of the private sector
s0 that the model s unchanged. If the government is (sufficienty) corrupt, then we may
suppose that it (that is, those who control recruitment for it), will wish to hire dishonest
workers. Then, it must set the expected payolf gp for dishonest workers (wage plus pro-
ceeds of theft) o be higher than their expected earnings in the private sector. In order 1o

' Ttis true that certain small-scale closed societies with very low Eexhibit high degrees of honesty and trust. As
mentioned in Section 1, however, our theary applies only to capitalist societies.
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distinguish dishonest from honest workers who do not signal their honesty, it would also
sel the payolfs to honest workers, that is, their wages, 1o be lower than their wages in the
privale seclor.

Lethg denote the equilibrium level of i when the govemnment is corrupt. The assumptions
above imply that in this equilibrium all public-secwor workers would be dishonest. Dishonest
workers would compete for public-sector employment while honest workers would apply
only for private-sector jobs. At such an equilibrium, a dishonest worker's chance of getting
public-sector employment would be p/(1 — AZ). The fraction of honest workers in the
private-sector labor force will be A /(1 — y). Denoting the payoff function of dishonest
workers by .ITEU!}I, it follows that in equilibrium,

¥ 1l —hEt—y Rt Rt
.T:'EU:E-} = (1 e ) m+ (# o i —C}’ =Ty 1 —C}* < (15}
C C

unless A = (), in which case, of course, J?EU::_-‘_-}I =mulhs (1 — .

Corruption may reduce the proportion of honest workers 1o zero. If it does not, then
(15) holds. In this case, since gp = mp(h /(1 — ), it follows that AL /(1 — ) =
.T[DU!EHI — i) This implies that h:i_-l.-’{ 1 — 3 = h* where £* denotes the equilibrium when
the government is not corrupt and follows hiring practces identical 1o the private sector. A
corrupt government not only has an adverse effect on the equilibrium proportion of honest
workers in society as a whole, but also on the proporion of honest workers in the private

seclor

In the exogenous growth model above, a lower £*(k) function reduces the growth rate of
capital at all levels of & It also reduces the steady-state level of output-per-worker, if this is
unigque. Other things equal, more scope for coruption in govemment will lead a country 1o
be poorer because its workers will be less able o make binding commitments Lo work well
even in the private sector. This labor-market effect is in addition o the usual channels by
which governments affect output.

Moreover, if output isconvex in k in some range, then a high A*(k) function could result in
the disappearance of multiple steady states that would be generated by a low £*(k) function.
To see this, note that a higher £*(k) function would mean a higher 5 &) function in Fig. 2.
Therefore, even small differences in A%(k) could lead to large differences in steady-state
levels of output-per-worker, not just o different growth rates during the transition 1o a
steady state.

The negative growth rates found in some of the most corrupt countries in the world suggest
that multiple steady states may be more than a theoretcal possibility. These countries may
be converging Lo a low-level steady state.

Applying shifts in A*(&) 1o the endogenous growth model, we see from (14) that a fall in
) will lower the growth rate of output-per-worker in the long run and not just its level.
Thus, small shifis in honesty can potentially have large effects on output in the long run in
bath rypes of growth models. Note, though, that it is only in the exogenous growth model
with multiple steady states that a small shift in A%(k) can have a large effect on the extent
of honesty in the long run. In the endogenous growth case, honesty must end towards its
limiting level in the long run, and a small change in #%(k) can, therefore, have only a small
effect on the long-run level of A,
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Now that we have allowed for exogenous shifts in #%(k), we can no longer firmly rule out
the assumption #(k) = 0 on the basis of the positive correlation between per capila output
and levels of rust reported by La Porta et al. #°(k) = 0may hold, yet higher levels of £ may
still mean higher levels of f and v for exogenous reasons.

F.4. Human capital and honesty

Let the education level or human capital of 8 worker be denoted by E. Suppose, for
simplicity, that output of workers of different human capital levels is additive. Then, the
production function for workers with human capital level E can be writlen

Y = FiK, EH 4+ LED),

where we assume that Fhas constant retums to scale. Note that if Eis large, then the marginal
product of labor will be high and the wages paid to workers, honest and dishonest, will be
high. Therefore, the wage-to-rental ratio will be high, as will capital-per-worker & Thus,
the equilibrium level of honesty for workers with high human capital will be high if £ is
increasing in k. This will be the case if and only if (9) holds, that is, if and only if (k) < 0.
Notice, from (7), that £* depends only on 8 and not on the marginal productivities xy and xp
of honest and dishonest workers. Here, we are assuming that parents would tend o sociliee
their children to be honest or not according to the payoll 1o honesty relative w dishonesty,
conditional on the expected level of human capital their children will accumulate. We are
also assuming that their expectalions are on average cormecl

There will then be a correlation between human capital levels of workers and their honesty,
positive if #'(k) = 0, and negative if the reverse inequality holds, '

If capital markets are imperfect, or if acquired human capital is complementary with
human capital provided at home, or if productive human capital is partially innate and
levels are inherited, then poorer families will accumulate less human capital. To the extent
that capital markets are imperfect and wealth is a determinant of human capital levels, we
would also expect to find a correlation between wealth and honesty, again with the sign
depending on the sign of 8'(k).

4. Conclusions

It has been argued that an important dimension of the problem of opportunism is the
possibility that some agents will act opportunistically less often than others because such
behavior has been inculeated in them from childhood. We have shown why human beings
may have evolved the capacity for such moral behavior and why we may be flexible enough
to change our behavior from one generation o the next in response 10 incentives.

1t follows that it is meaningful to speak of honesty as a form of social capital that can be
accumulated. Since honesty affects output, which affects physical capital accumulation, and

2 This msult also holds for the endogenous growth case. What matters for #(k) is the firm's level of
capital-per-worker since it is the irm's capital stock that will largely determine how much damage a shirking
worker will do. Thus, the external effect of aggrepate capital factors out above and does not affect the result.
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since capital intensity affects the returns to honesty, capital and honesty are co-determined
in the long run. We have examined the factors that affect the accumulation of honesty and
capital in both exogenous and endogenous growth models. We show that the exogenous
growth model may exhibit multiple stable steady-state levels of per-worker-output and
honesty if &, the proportion of output lost due o shirking by a dishonest worker (o D) that
was appropriated by the D, decreases with capital accumulation. The endogenous growth
model leads w0 a unigue sieady-state growth rate of per-worker-output with an associated
unigque steady-state level of honesty.

The inefficiency and cormuptibility of a government can adversely influence the accumu-
lation of honesty in civil society. 1t can lead w a fall in honesty for each level of the capital
stock. Such vanation in imeentives 1o be honest can, in an exogenous growth model, lead 1o
the appearance or disappearance of multiple equilibria inoutput and honesty. Countries with
weak and corruptible govemments could show negative growth rates and declining levels of
honesty as they converge to a low steady state. Therefore, small shifts in the extent of honesty
due o variations in government corruptibility can lead to large effects on per-capita-output
in the long run. This is also tue if there is endogenous growth, for a different reason: the
level of honesty then affects the long-run growth rate of per-capita-output. However, in the
endogenous growth case, small shifts in honesty will not lead 1o large changes in the extent
of honesty in the long mn.

If, as seems plausible, 8 decreases with capital accumulation, then higher levels of capital
are likely to be associated with higher levels of honesty. If there is endogenous growth, this
assumption implies growth mtes will merease towards a steady state, while the reverse
assumption (100 implies that growth rates will decline towands a steady state.

The relation between honesty and human capital was examined. It was shown that if (9)
holds, then those with more human capital will be more hikely to be loyal o their employers
than those with less, while if (10) holds, then the reverse will be true.

We have referred 1o some empirical cross-country studies of trust (La Portaetal., Fisman
and Khanna) that use survey data. The vanability in trust that anses in these studies may be
due to a combination of factors. In particular, it may be due to differences in incentives, as
in repeated-game { Kreps, 1990) and principal-agent theories, as well as due to differences
in the proportions of honest types of people, as in the theory advanced here. To distinguish
between these different effects and assess their importance, and to test the predictions of
our theory more accurately, it would be desirable to measure honest behavior directly via
experiments in which the incentives people face are controlled. Much honesty has been
found in such experiments, for example, in public good and prisoner’s dilemma games
in which non-binding promises are made (Ledyard, Frank et al., Brosig). Agency and
repeated-game theores cannot explain this behavior It would be interesting 1o perform
comparable experiments across and within countries o measure variations m such ‘intrinsic’
honesty. This remains 1o be done.

Further research may explore the relation between levels of honesty and the siructure
of contracts and the organization of firms. Because the nature of contracts offered by any
given firm affects the accumulation of honesty in the entire economy, there is no reason
Lo suppose that prvately optmal contracts will be socially optimal. Consider the example
given in Section 1. Notice that the example discussed only those honest types (H7s) that
were indistinguishable from dishonest types (D's). Suppose h is only slightly higher than
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the threshold at which a firm would switch from offering a single wage, 1o conditioning
the wage on revenue. With perfect insurance s get higher payoffs due 1o shirking. With
the other contract, both types get equal payoffs, thus discretely increasing the incentive 1o
accumulate honesty (which is socially desirable) at very low cost to the firm. (When f is
near the threshold, then from the firm's point of view, the full insurance contract is only
slightly better than the other one.)

The relation between monitoring, labor-market structure, and efficiency also remains Lo
be investigated. Suppose firms can incur expenditure (real resources) on monitoring workers
whose honesty is unknown, and thus reduce losses due o shirking and corruption of various
kinds. If the labor market is not very competitive so that firms are local monopsonies, finns
may monitor oo little because they do not take into account the long-run effect on the
proportion of honest workers that more monitoring will have. This can happen because
the next generation of workers may not be as locked in 1o working for the same firm as is
the current generation. On the other hand, if the labor market is competitive in the sense
that workers are perfectly mobile, then firms may monitor too much with the intention of
driving their dishonest workers out o work for other firms. With monopsonistic competition,
whether there is o much or wo little monitoring will depend on which effect dominates.

Other issues that are of interest include more on the details of the socialization process
and how firms can try to socialize their employees to their advantage. The possibility that
firms may be opporiunistic has been ignored in this paper since it is assumed that this will
be detnmental to their long-run interest. However, this may not be the case in the presence
of shocks or if the discount rate is not low enough. Thus, how finrms will be organized 1o
provide assurance to employees and when fimrms will be controlled by honest or dishonest
PLTSONS remain open questions.,
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