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Abstract

This paper introduces a model where the extent of intrinsic motiva-

tion co-evolves with the structure of rewards in society through work-

place socialization. Workers vary in terms of intrinsic motivation, and

firms compete for workers. Some firms rely on intrinsic motivation

and others on extrinsic rewards in equilibrium. Cultural change arises

through workers being influenced by social interactions with co-workers

depending on their types and the reward structure. A society can be-

come more or less intrinsically motivated depending on endogenously-

determined reward structures and initial conditions. We show that in

the long-run economies that rely on intrinsic motivation or extrinsic in-

centives will have similar levels of average productivity, but the former

will have higher welfare levels.

∗We are grateful to workshop participants at the LSE for helpful feedback on an earlier
version of this paper.
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1 Introduction

A central idea in anthropology and sociology is that cultures evolve along with

their surrounding environments.1 Moreover what goes on inside social organi-

zations such as firms, schools and families shape the preferences and practices

of individuals. One instance of this is the way that market systems can change

the payoffs of different types of agents resulting in adaptive preference change

as individuals’types evolve in response to the context in which they operate.

Over time, this can feedback onto the economy as a whole and can change the

way in which it works, for better or worse.

This paper explores such ideas in a specific context looking at the evolu-

tion of motivation in response to the incentives which firms use in a market

economy. We model this as a preference change which affects effort incen-

tives and productivity. A society can rely more or less on intrinsic motivation

and less on pecuniary incentives to motivate its workers. But how it does

so depends on the disposition of workers. In a dynamic context, this affects

the “fitness” of each preference type resulting in evolutionary change which

creates a feedback mechanism and a dynamic path where preferences coevolve

with the choice of contracts. We are interested in the limit points of these

processes and whether the extent of intrinsic motivation increases or decreases

over time.

Our approach provides way of thinking about how cultural change moves

in step with economic development. Standard economic approaches have

homed on standard factors such a capital accumulation and technology as the

prime drivers of change taking cultural features as given. This contrasts with

some of the most influential sociological thinkers such as Durkheim (1893)

and Polanyi (1944) for whom transformation in culture is a sine qua non of

economic development.

1This has been a core issue in social theory from the earliest sociological enquiries of
Auguste Compte and running through the ideas of other key early figures in the development
of sociological ideas such as Herbert Spencer, Emile Durkheim and Max Weber. A key issue
is in what sense change followed a path progress and whether there is a parallel between
social life and evolutionary change in biology.
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A key feature of our approach is how reward structures affect cultural dy-

namics. The approach taken here emphasizes heterogeneous reward structures

across firms. Some occupations, such as the financial sector, make heavy use of

bonus pay whereas others such as academia and the medical profession do not.

There are variety of explanations for this include the extent of measurability

in outputs as emphasized, for example, by Holmström and Milgrom (1991).

However, it could also be the case that the extent of intrinsic motivation varies

by task, e.g. depending on how pro-social the output is and, by individual,

depending on their underlying preferences. In Akerlof and Kranton (2010),

this is rooted in understanding identities and Besley and Ghatak (2005) focus

on agents who are heterogeneous in terms of their intrinsic motivation they

derive from their performance, depending on how aligned their preferences are

with the mission of organizations they work for. Here, we emphasize how re-

ward structures in firms will change over time as the proportion of motivated

workers changes.

We focus here on intrinsic motivation as emphasized in the psychology

literature such as Deci and Ryan (1985). However, there is also an in inter-

pretation in terms of reciprocal behavior in work environments. An employer

gives the worker autonomy to perform a task without being monitored and a

worker repays this trust by putting in effort. This corresponds to a particular

view of traditional employment relations which dominated pre-capitalist soci-

eties where work was often allied to social relations rather than the anonymity

of the market place. As capitalist development grew then so did the use of

reward structures where trust was replaced by monitoring. This view of so-

cial change has been emphasized by sociologists such as Durkheim (1893) and

Polanyi (1944) who see changes in the nature of the employment relationship

as one the central cultural processes in the evolution of a market economy.

Along the way, Durkheim emphasized how workers who expected to work

on the basis of trust would experience psychic costs which he referred to as

anomie. In fact there is a wider psychological appreciation of this following

the literature on cognitive dissonance following Festinger (1957).

This paper introduces a model where the extent of intrinsic motivation
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coevolves with the structure of rewards in society in response to work-place

socialization. Specifically, the extent of selfishness or intrinsic motivation in

the population evolves jointly with rewards. Cultural change arises in response

to workers being are influenced by the rewards that different types receive

as well as social interactions with co-workers. A society can become more

selfish or more intrinsically motivated depending on endogenously-determined

reward structures determined when firms compete for workers. Some firms will

rely on intrinsic motivation and others on extrinsic rewards which will evolve

over time. We show how an economy can become more or less intrinsically

depending on the underlying technology. Moreover, there is hysteresis in the

system which determine the path that is followed.

From a theoretical point of view, a key finding is that a competitive econ-

omy with heterogeneous motivation and team production cannot support a

separating equilibrium where intrinsically motivated agents work together.

This is interesting in our context since it this mixing of different types which

fosters cultural change. Fully segmented economies would not experience the

dynamics that we study without invoking random mutations in populations.

Finally, we show that why societies with more intrinsic motivation may fos-

ter greater worker well-being without necessarily having a detrimental effect

on productivity. Yet, this alone need not guarantee that intrinsic motivation

persists over time. Indeed, it provides an underpinning of recent critiques of

market economies, such as Sandel (2012) who raises the concern that market-

based reward structures can change the values of market participants in detri-

mental ways. We will also show how productivity shocks and assortative

migration can influence this possibility.

The remainder of the paper is organized as follows. In the next section,

we discuss some related literature. Section three sets up the core model and

section four looks at its dynamic properties. Section five draws out some

implications while section six concludes.
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2 Related Literature

We now briefly discuss the literatures on intrinsic motivation and cultural

evolution.

Intrinsic Motivation The idea of intrinsic motivation has its origins in

psychology and has been founded on a range of empirical observations. From

an economic point of view what makes intrinsic motivation interesting is in

opening a window on the importance of non-pecuniary motivation which can

be a factor in raising productivity in organizations. While psychologists have

long studied these issues, it is only recently that economists have begun to

study models of intrinsic motivation and their implications.

In practice, it is reasonable to suppose that there is continuum between ex-

trinsic and intrinsic motivation as suggested in Ryan and Deci (2000) which, in

turn, builds on Deci and Ryan’s (1985) self-determination theory. A range of

psychological experiments have looked at these different forms of motivation.

Following on from this work economists have now more squarely confronted

the idea of intrinsic motivation and its consequences (see, for example, Frey

(1997)). There is an emerging literature that starts with the premise that

viewing economic actors as having broader motivation than simply “money”

and “disutility of labour or effort”, the staple elements of the textbook eco-

nomic model of labour supply and the cornerstone of the standard economic

model described above.

In general two things have been emphasized in the psychological literature

as contributing to enhanced intrinsic motivation: competence and autonomy.

The former refers to individuals being more motivated by performing tasks

they good at and the latter to have freedom of choice over aspects of how the

task is performed. Thus, it is linked to the idea that wage contracts where

workers are trusted to behave without being monitored and given autonomy

to perform can, in principle, foster intrinsic motivation. That said, intrinsic

motivation can come from a range of sources including the desire for social

approval, internalized moral codes, and cultural influence.
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Using the typology of Ryan and Deci (2000), extrinsic motivation comes in

four different varieties that can be mapped into the approach taken here. At

one extreme (external regulation) is pure externally motivated rewards as in

the standard economic model discussed above. Next to that is behavior that is

motivated either by self-image or impressing others (introjection). In neither of

these cases is an activity valued for its own sake. In models of identification, an

agent comes to value an action and endorses the goals associated with the task.

Finally they propose integration where the agent’s preferences are congruent

with the task in hand. Then intrinsic motivation is a residual category, with

inherent enjoyment and satisfaction from the task or its outcome driving an

agent to act.

From an economic point of view, the first-order effect of having intrinsic

motivation is to reduce the need for explicit incentive pay. If individuals

are given the autonomy to perform tasks where they have competence, then

they will be more productive according to the experimental findings. The

idea is that individuals will donate their effort “for free”rather than because

they are paid to do so. So, in principle, such donations diminish the classic

effort-based agency problem, enhancing the scope of the division of labour and

increasing productivity in organizations. Starting with this observation, Besley

and Ghatak (2005) show that there is a selection argument that follows from

it - to the extent that intrinsic motivation varies by worker, organizations that

employ more intrinsically motivated work force are likely to have higher levels

of productivity. In other words, it is possible that due to this selection effect,

use of incentive pay and productivity could be negatively correlated. Viewed

from this angle, the use of incentive pay would be considered a symptom of a

situation where the agent does not have enough intrinsic motivation.

In their interpretation of intrinsic motivation, Benabou and Tirole (2006,

2011) argue that self-image is also important as a motivator; individuals need

not only prove things to others but also to themselves. Individuals may have

a sense of the kind of person that they want to be and may want to prove

to themselves, via their choices, that this is who they are. In their model,

individuals which actions individuals choose will depend on the signals that
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they emit are perceived by others. There is evidence from various experiments

that individuals do not act in selfish or opportunistic ways even in anonymous,

one-shot interactions. Two important things follow from their approach to

studying motivation. First, the effect of such non-pecuniary rewards is likely to

be highly context specific. For example, values that are deemed praiseworthy

among some groups such as not behaving dishonestly could not be of value in

another context. Thus studying what drives non-pecuniary motivation requires

a deeper knowledge of the context in which actions are being performed than

would a pure economic approach. Second, information is important. To what

extent tasks are seen by the relevant individuals (or oneself) is likely to vary

and could well be a feature of the organization in which the task is being

assigned. For example, schools can choose to report an individual’s grade

privately or to publicize the performance of all the pupils. Whether workers

are acknowledged publicly in an organization for their contribution may affect

the extent to which they can enjoy a reputation. So, for example, awarding

someone the title “employee of the week” could make a difference to their

effort level.

This approach has the attractive feature that it can provide a way of ex-

ploring the question of whether conventional monetary incentives crowd in or

crowd out non-pecuniary motivation. In a well-known experiment (see Deci

(1975)), college students were either paid or not paid to solve an interesting

puzzle, and it was found that those who were not paid spent more time on it

and also reported greater interest in the task. In the framework of Benabou

and Tirole (2003), a worker may respond negatively to a task for which he is

offered a higher reward since he may infer from this that the task is less likely

to be one that he values or he is good at. Another argument that is often used

in this context is that rewards discourage creativity and risk-taking (Kohn,

1993).

The reputational approach has similarities with the identity-approach of

Akerlof and Kranton (2010). They approach the issue of motivation through

the sociological notion of identity. The key idea is that people are moved

to act because they associate a particular way of behaving with adopting a
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particular identity. Such identities are objects of choice and particular “ideal

types” are created to which people may aspire. Individuals get utility both

from the act itself and any rewards that it brings and how the act conforms

or contradicts the identity that the person aspires to. Moreover, this can

change over time and may vary according to location and culture. Akerlof and

Kranton (2010) suggest that conventional economic approaches which focus

on pay-for-performance are likely to lead to wasted effort in situations where

a weak sense of identity with the tasks assigned is the cause of organizational

failure. Arguably these ideas apply more forcefully to contexts where there

are professionals whose occupations bring specific ethics and obligations to

act in a responsible way. Part of the professional training may be to instill

these values. Such ideas have been influential in the organizational sociology

literature following on the analysis of bureaucracy in Weber (1922). Where

work is routine and repetitive such intrinsic motivation is likely to be in short

supply.

Socialization and Cultural Evolution Our primary interest here is in

how motivation evolves over time and responds to socialization. The ap-

proach that we take builds on models of cultural evolution as developed in

anthropology by Cavalli-Sforza and Feldman (1981) and Boyd and Richerson

(1985).2 The cultural evolution paradigm has been important in exploring the

basis of unselfish behavior in either kin groups of wider social groups. They

allow humans to “inherit”their behavior based on formal rules. In the classic

example studied in this literature, there is public goods game with a free-

rider problem where rational self-interested individuals will take advantage of

others. There are three mechanisms of change: mutations, genetic drift (in

finite populations) and natural selection. Boyd and Richerson (1985) stud-

ies models of "conformist transmission" where individuals are assumed to be

disproportionately likely to imitate the more common behavioral types among

their cultural parents. This creates a force that increases the frequency of

more common types in the population.

2The literature on cultural evolution is surveyed in Bisin and Verdier (2011).
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The model developed here shares core structure of the population dynamics

with these papers. However, in common with economic approaches, it puts

payoffs at the heart of the process which are endogenously determined by

behavior. This corresponds to the indirect evolutionary approach introduced

in Guth and Yaari (1992) and Guth (1995). This approach is discussed in

the context of collective action in Ostrom (2000). Most of that literature has

focused on small-scale cooperation.

There is a small literature in economics which has looked at socialization of

preferences. Unlike the models in anthropology, these have tended to model

this as strategic behavior of parents towards their children. For example, Bisin

and Verdier (2001) develop a model where the decision to socialize children

is strategic and depends on the payoffs that the children will receive weighed

against the “social distance” that it creates between parents and children.

Tabellini (2008) uses a related approach to look at the evolution of preferences

and cooperation. Bisin and Verdier (2011) provides a nice overview.

The paper is also related to a body of classical sociological literature on

socialization and cultural change. These are most associated with thinkers

such as Durkheim (1893), Merton (1968) and Polanyi (1944) for whom creates

a dynamic of change which proceeds alongside economic change. However,

such ideas have not been brought into economic thinking on any sustained

basis.

The idea of socialization is fundamental in sociology which has developed

elaborate theories of this process. An important distinction is between pri-

mary socialization which takes place in families and as part of the parent-

ing process with secondary socialization which occurs in other forms of social

groups and can evolve over the life cycle, even into old age. One key ex-

ample of the latter and the focus of this paper is on workplace socialization.

According to Van Maanen and Schein (1979):

“organizational socialization refers ... to the fashion-in which

an individual is taught and learns what behaviors and perspectives

are customary and desirable within the work setting as well as what

ones are not.”(page 4)
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From the start, organizational psychologists have emphasized the importance

of group dynamics in shaping cultural change (see Schein, 1965). The key

observation that we make use of in our paper is that motivation is not fixed but

is fluid and responsive to the environment to which individuals are exposed

and can be a source of change.

3 The Model

The economy comprises a range of firms and workers with team production.

Each period, firms and workers match. The key feature of the model which

drives the dynamics is that there is no equilibrium with perfect matching where

intrinsically motivated workers work together in the same firms. Rather, the

static equilibrium of the labour market involves workers with heterogeneous

motivation to match together, which in turn is driven by asymmetric informa-

tion about worker motivation. It is this mixing of workers of different types

that drives the socialization process and the evolution of the distribution of

motivation over time.

Framework The production technology requires two workers to produce

output in any firm.3 Firms use team production and a unit of output is

produced only if both agents put in effort. When this happens, the firm owner

gets an output of value π where heterogeneity π is either technological or based

on differences in human capital among firm owners. If only one worker puts

in effort, then output is normalized to be 0.

Workers can choose to put in one unit of effort e ∈ {0, 1}. The effort
choices of workers are unobservable to firms but the output is verifiable and

hence bonus contracts can depend upon them. There are two types of workers

denoted τ ∈ {m, s} wherem stands for motivated and s for selfish. Effort costs

c to a selfish agent. Intrinsically motivated agents not only incur no cost from

putting in effort, they enjoy it and receive a non-pecuniary payoff of θ > 0.

3We could easily add an “intercept”level of output which is generated without any effort.
This would not materially change the results in the paper.
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A firm pays a flat wage to workers, and may also pay a bonus contingent on

output. Selfish workers, assuming their incentive constraint is satisfied, may

put in effort when there is incentive pay. However, if motivated workers are

paid for their effort, they incur a non-pecuniary cost of γ > 0 in addition

to the payoff of θ, as they prefer a trust-based reward system as opposed

to one based on verification of output and making a performance-contingent

incentive pay. Motivated workers always put in effort whether they are paid

or not because choosing zero effort conditional on being employed gives them

a disutility δ < 0, where θ − γ ≥ δ.

There is a measure N
2
of producers (firms) and a measure 1 of workers.

Given the production technology, the number of jobs is N . We restrict at-

tention to the case where workers are on the long-side of the market, i.e.,

N < 1.

Workers who are not employed have a subsistence consumption level of

z ≥ 0, which also becomes the outside option of an employed worker. Time

is indexed by t , and we look at an infinite time horizon as far as the economy

is concerned. Let µt be the fraction of motivated workers in the population at

date t which is assumed to be common knowledge across firms and workers.

We restrict attention to firms whose productivity π is continuously dis-

tributed in the interval [2 (c+ z) ,Π] where Π > 2 (c+ z). The assumption

π ≥ 2 (c+ z) implies that all firms will choose to be active in the market equi-

librium that we describe below. The distribution of the type of a given firm,

π, is given by the CDF G (π), and corresponding PDF g(π), both assumed to

have the standard properties.

The relationship between workers and firms lasts one period. We can either

think of workers and firms both being active for one-period and then being

replaced by a distribution that is identical in all respects except for the frac-

tion of motivated workers µt. In this case, workplace socialization affects the

intrinsic motivation of the next cohort of workers through an additional link of

inter-generational transmission of values within the family. Alternatively, we

can think of workers being long-lived but firms being short-lived, so that work-

place socialization directly affects the intrinsic motivation of the same cohort
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of workers the next period. Either way, we are assuming away any market

dynamics due to evolving worker reputations. We will discuss how this might

affect our results below.

Workers are randomly matched with firms who post employment contracts

which comprise a type-specific wage, wτ , and an output contingent payment

(bonus) bτ The type of a worker is private information as far as firms are

concerned. Effort is not contractible and workers have no wealth which they

can post as a bond against poor performance. We assume that there is a

limited liability constraint which takes the form of a minimum consumption

constraint: workers must be paid up front a flat payment of at least z. Also,

bonuses have to be non-negative. Given that workers are on the long-side of

the labour market, we will suppose the outside option is unemployment where

a worker receives a subsistence consumption level of z.

We consider equilibrium contracts {wm, bm, ws, bs} in a market equilibrium
where firms compete for workers. While in principle, we should allow these

contracts to be indexed by t, we will show that the same contracts will be

offered at every date and hence ignore this complication up front.

The model therefore has both adverse selection and moral hazard. We

will require that contracts are incentive compatible in two senses (i) workers

select the contract intended for their type and (ii) effort decisions are optimal

for selfish types (recall that motivated workers put in effort unconditionally).

Benchmark: The Full Information Allocation As a benchmark let

us describe the effi cient allocation under full-information. Given π ≥ 2 (z + c)

and production requires both workers to put in effort, em = es = 1 is the

effi cient allocation. A motivated worker should be given no bonus, so that he

gets a non-pecuniary utility of θ from working and a flat wage of at least z.

The selfish worker would have to be given a compensation of at least z + c. If

there are enough motivated workers to fill all jobs, then only they will be hired

in equilibrium as they have the same productivity but a lower cost of effort

than selfish workers. However, if µ < N then some selfish workers would be

hired too. However, they would be less profitable for firms.
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Effort Decisions Let E (b, τ) be the effort decision of type τ when the

bonus is b. By assumption, E (b,m) = 1. Consider the behavior of selfish

agents. We make the standard tie-breaking assumption that if a selfish agent

is indifferent between supplying effort or not, he supplies effort. We have the

following useful preliminary result, whose proof, along with the other formal

proofs, are in the Appendix:

Lemma 1: If b ≥ c, then there is an equilibrium in which all

selfish agents put in effort whether they are matched with a selfish

or a motivated agent. For b < c selfish agents do not put in effort.

We will focus throughout on the equilibrium where:

E (b, s) =

{
1 if b ≥ c

0 otherwise.
(1)

This is the risk-dominant as well as payoff-dominant equilibrium in our context.

Using this, we can define the payoffs of each type. The expected payoff

related to effort of a selfish agent is:

V (b, s) = E (b, s) [b− c] .

The expected effort-related payoff of a motivated agent when the bonus is b is:

V (b,m) =

{
θ if b = 0

θ + b− γ otherwise.

Self-Selection We will consider incentive compatible allocations where

workers self-select. The conditions for this are standard:

ws + V (bs, s) ≥ wm + V (bm, s)

and (2)

wm + V (bm,m) ≥ ws + V (bs,m) .
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These simply say that each type should pick the contract intended for them.

Minimum Consumption Constraint of Workers We assume work-

ers have a minimum consumption constraint that requires an up-front wage

payment of at least z and the limited liability constraint implies that bonuses

have to be non-negative:

wτ ≥ z and bτ ≥ 0. (3)

These constraints restrict the ability of firms to extract the utility rent θ that

motivated workers earn.

The Outside Option of Workers The outside option of a worker is

unemployment, where he receives a subsistence consumption level of z > 0.

This implies that total remuneration cannot fall below z, i.e., bτ +wτ ≥ z. The

limited liability and minimum consumption constraints (3) together ensure

that this constraint is satisfied We assume that there is a very small disutility

ε > 0 from being unemployed so that all workers strictly prefer to work if they

can even if the consumption level if z under both options. Hence the outside

option for both types of worker is z− ε ≥ 0. Let the outside utility of workers

be denoted by {um, us} . Voluntary participation requires that

ūτ ≥ z − ε. (4)

Competition and Profit Maximization Contracts must also be con-

sistent with competitive profit maximization by firms. Firms offer a common

contract C = {wm, bm, ws, bs} and are atomistic and take the outside utility
of workers, denoted by {um, us}, as fixed. We will require that no firm can

deviate from the proposed equilibrium contract and attract workers in a way

that satisfies the self-selection, effort incentive-compatibility for selfish work-

ers, the limited liability and minimum consumption constraints (as well as the

participation constraints but these are automatically satisfied whenever the
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last set of constraints are).

Formally, suppose that a firm hires two workers i and j drawn from the set

of all workers, denoted by S. Let they be of type τ(i) and τ(j). Let P be the
set of permutations of the types of worker pairs, i.e. P ≡{(s, s) , (s,m) , (m, s) , (m,m)}
with typical element p. When we consider {τ(i), τ(j)} ∈ P we cover all per-
mutations of worker types that a firm could choose from.

Focusing on contracts where (1) and (2) hold then the profits of the firm

are:

Π (i, j : π,C) = E
(
bτ(i), τ (i)

)
E
(
bτ(j), τ (j)

) [
π − bτ(i) − bτ(j)

]
− wτ(i) − wτ(j).

Given any equilibrium contract C, the equilibrium utilities of workers are

ws + V (bs, s) and wm + V (bm,m).

For profit maximization we require that, for all {i, j} ∈ S there does not
exist C ′ =

{
w
′
m, b

′
m, w

′
s, b

′
s

}
which satisfies (1), (2) and (3) such that:

w′s + V
(
b
′

s, s
)
≥ ws + V (bs, s) and w

′

m + V
(
b
′

m,m
)
≥ wm + V (bm,m) (5)

and Π (i, j : π,C ′) > Π (i, j : π,C). This says that there is no profitable

deviation available to any firm that can attract workers satisfying the self-

selection, incentive-compatibility and limited-liability constraints, and would

strictly increase its profits.

Timing The timing of the model is as follows.

1. Firms post contracts {wm, bm, ws, bs} ∈ C.

2. Firms and workers match, workers choose their effort levels, and output

is realized.

3. Socialization in the work place leads to the fraction of motivated workers

in the economy being updated from µt to µt+1.

We will work backwards through each stage of the model.

15



Socialization and Cultural Dynamics If a worker is unmatched his type

does not change. Given a set of equilibrium contracts C∗ and a fraction µ

of motivated workers, for workers who find employment let U (C∗, µ, τ) be the

expected utility of being a type τ ∈ {m, s} and let

∆ (µ) = U (C∗, µ,m)− U (C∗, µ, s)

be the utility difference between the motivated type and the selfish type. We

will characterize ∆ (µ) below.

Socialization will take place by exposure to co-workers who serve as “cul-

tural parents” in this setting. We assume that even if a worker type is not

known to the firm, in the process of working together as a team, co-workers

find out the type of each other. They are also assumed to observe the con-

tracts received by each other, as well as the output, and so they can infer the

payoffs they receive (both ex ante as well as ex post). We assume workers are

influenced by ex ante payoffs as that is what would be relevant in the next

period (for them, or their offspring).

How the process of socialization works depends on the nature of workplace

mixing. We assume workers do not interact with each other before and there-

fore, the type of a co-worker is randomly drawn given the contracts on offer

and µt, given the nature of the matching process between firms and workers.

We will suppose that socialization has bite only in situations where co-

workers are heterogeneous and is based on the “fitness”of each type as defined

by ∆ (µ). In a world where a particular type earns higher returns, it has

greater fitness and there will be a move towards more of that type emerging

in the population. Specifically, let

ρ (∆ (µt)) =
exp [∆ (µt)]

1 + exp [∆ (µt)]

be the probability a selfish type becomes a motivated type if he is mixes
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with a selfish type in a firm.4 Observe that ρ (0) = 1/2 and ρ′ (∆) > 0.

The particular functional form of the probability distribution (logistic) is not

important for our analysis. This is a specific way of capturing payoffmonotonic

selection dynamics as in Sethi and Somanathan (2001). Here, the utility

difference between these types determines the pattern of cultural change in

mixed contexts. This is motivated by supposing that any randomly selected

agent is motivated if

∆ (µt) + ζ ≥ 0.

where ζ has the same distribution as in a standard discrete-choice logit model.

Using this, we can write down an equation for the population dynamics of

motivated workers as:

µt+1 = µt(1− σ) + σ
[
µ2
t + 2µt (1− µt) ρ (∆ (µt))

]
. (6)

Thus if σ = 0, there is no socialization as types mix only with those of the

same type. Thus, σ > 0 is needed for cultural evolution.5 Writing this as a

difference equation, we have that:

µt+1 − µt = σµt (1− µt) [2ρ (∆ (µt))− 1] .

Thus the sign of the change is determined by ρ (∆ (µt))
>
< 1/2 or equivalent

∆ (µt)
>
< 0. The extent of mixing in the population σ affects the “speed”of

the cultural dynamics but not its direction.

Matching and Effort Choice At stage 2, firms and workers match, workers

choose effort levels and, at stage 1, firms choose contracts. We select a specific

extensive form for assigning firms to workers. However, all that is required is

4Note that it would straightforward to allow for cultural bias with

ρ (∆ (µ)) =
exp (β + ∆ (µ))

1 + exp (β + ∆ (µ))

where β > 0 is a bias towards intrinsic motivation and β < 0 a bias against.
5This would not be the case if we were to allow for random mutations.
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that all firms have their labor demand satisfied by workers who are assigned

in an incentive-compatible way. Given the contracts posted by firms, workers

apply to a set of firms posting a specific contract (or a pair of contracts). Given

that applying is not costly, while unemployment is costly and all contracts are

incentive-compatible, we assume every worker of each type applies to every

firm, and is chosen at random from among the applicants. We assume that

the firms are indexed in a random sequential order and the market for workers

is assumed to clear by supposing that firms choose their workers sequentially

with firm k moving before firm k′ where k < k′, and with each worker then

retiring from the pool of applicants once it has been matched with a firm. At

the end of this process, some workers remain unmatched and engage in the

subsistence activity.

If bs ≥ c in a separating equilibrium or b ≥ c in a pooling equilibrium, then

by Lemma 1, selfish workers supply effort. Motivated workers always supply

effort.

Equilibrium Contracts In stage 1, we restrict attention to contracts that

satisfy (1), (2), and (3).6 Failing to satisfying these constraints is inconsis-

tent with profit-maximization (including the ability to recruit workers). We

now proceed to characterize equilibrium contracts C∗ which satisfy these con-

straints and are profit maximizing for all π ∈ [2 (c+ z) ,Π]. We will show that

C∗ comprises two sets of pooling contracts both of which are typically on offer

in a market equilibrium.

We will focus on the parameter range where

0 > θ + c− γ > −ε. (7)

To interpret this, note that the intrinsically motivated worker receives θ−γ+c

if he works and is given an incentive contract that would induce effort from a

selfish worker. He would receive −ε if he is unemployed. So motivated work-
ers would prefer work to unemployment even if they are incentivized. However,

6Recall that satisfying the last pair of constraints also means that (4) is satisfied.
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the disutility that they get from work is undermined by being incentivized. If

instead θ + c − γ > 0 then motivated workers always have a higher expected

payoff than selfish workers, independent of µ and the terms of their employ-

ment. In this case, the distribution of worker motivation will always tend to a

fully motivated workforce, which is less interesting than the case we focus on.

This can be thought of as an example of what Durkheim (1893) called

anomie usually regarded as case where values or norms have broken down

causing a state of anxiety to workers, a form of personal demoralization. This

will hold in our framework as long as γ is large enough. Condition (7) plays

a key role is that it means that motivated worker assigned to a job where he

is being incentivized is strictly unhappy relative to a selfish worker doing the

same job. Thus, there is a downside to being a motivated worker if one is

not matched to a job where that motivation is harnessed rather than being

undermined.

First consider the case where µt > N , that is, there are enough motivated

workers to fill all jobs. The first-best allocation is clearly not incentive com-

patible, since if w = z and b = 0 is offered, selfish workers would prefer to take

this contract than engage in subsistence activity. The only way selfish workers

could be discouraged is if the minimum consumption constraint was not bind-

ing and w was set at z − θ. By assumption ε is arbitrarily small and so this
contract would discourage the selfish workers and motivated workers would

still strictly prefer this to the subsistence activity. However, the minimum

consumption constraint implies w cannot be set below z and given the surplus

of workers, profit maximization implies w = z Now, if in the second-best the

contract w = z and b = 0 is offered, selfish workers would take this contract

as will motivated workers. However, selfish workers would choose zero effort,

and a firm of type π will therefore have an expected profit of µ2π − 2z. The

other options would be to offer a pair of separating contracts that will satisfy

the self-selection constraints for both types of workers or a pooling contract

such that selfish workers will put in effort under it.

In the other case where µt < N , firms need to hire both motivated and

selfish workers for productive activity to be possible. In this instance, the
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options available for firms is to offer a pair of separating contracts that will

satisfy the self-selection constraints for both types of workers or a pooling

contract such that selfish workers will put in effort under it. Our main result

on the contracting equilibrium is given in:

Proposition 1 All contracts in C∗ set subsistence wages, i.e. wm = ws = z.

For bonuses, the market offers two possible contracts: a bonus contract where

bs = bm = c and a fixed-wage contract where bs = bm = 0. Firms choose

which contract to offer as follows:

1. if π ≥ 2c
1−µ2 then bs = bm = c

2. if π < 2c
1−µ2 then bs = bm = 0

The striking aspect of this result is, there is no separating equilibrium.

Given the slack in the labour market both types of workers have identical

outside options. Therefore, if both types of workers put in effort, from a

firm’s point of view they are equivalent. As a result, competition among

profit-maximizing firms implies bs + ws = bm + wm. If this did not hold, then

one type of worker (the one with the lower total remuneration) would be

strictly preferred to the other. This, coupled with the self-selection constraint

restricts the set of different contracts that can be offered considerably. On

the other hand, given that the number of workers exceed the number of jobs,

profit-maximizing firms will choose the lowest wages and bonuses consistent

with limited-liability and minimum consumption constraints (in addition to

self-selection).

The Proposition says that there are two possible pooling contracts on offer

by firms and different from high and low productivity firms. If the firm

is highly productive relative to the cost of effort, all of its workers receive

an incentive contract which guarantees an output of π. Low productivity

firms will choose not to incentivize workers and hence will only produce π if

they happen to get two motivated workers which happens with probability

(µt)
2. Since both these are pooling equilibria, some firms will have a mixture
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of motivated and selfish workers and these are the firms in which on-the-job

socialization will, with some probability, lead to changes in worker motivation.

This result is important for the study of cultural evolution as it says that

workers of different types will be mixing in the workplace and hence there is the

possibility of one group influencing the other. We now study the implications

of this.

4 The Evolution of Intrinsic Motivation

In the equilibrium described in Proposition 1, selfish workers receive a utility

of z in all kinds of firms. Motivated workers receive a payoff of θ+ c− γ < 0 if

they are working in firms where b ≥ c or θ if they are working in firms where

b = 0. The probability that any type of worker is employed is N .

This implies that the expected utility of a selfish worker at the matching

stage is

U (C∗, µ, s) = − (1−N) ε,

i.e. there is a prospective disutility of being employed with probability (1−N).

From Proposition 1, a fraction G
(

2c
(1−µ2)

)
of firms offer the contract bs = bm =

0 while a fraction
{

1−G
(

2c
(1−µ2)

)}
of firms offer the contract bs = bm = c.

Therefore, the expected utility of a motivated worker is:

U (C∗, µ,m) = N∆ (µ)− (1−N) ε

where

∆ (µ) =

[
θ +

(
1−G

(
2c

(1− µ2)

))
(c− γ)

]
(8)

is the utility gain or loss from being a motivated worker. This can be negative

since θ + c− γ < 0.

Using (8),

∆′ (µ) = − (c− γ) g

(
2c

(1− µ2)

)
2µ

(1− µ2)2 ≥ 0.
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This is an important complementarity in the model where the payoff to a

motivated agent is greater when there are more motivated workers around.

This is because firms will then offer more fixed wage opportunities. Moreover

since (7) holds,

∆ (0) < 0 and ∆ (1) > 0.

Therefore, the sign of ∆ (µ) also depends on µ. Specifically define µ̂ from

θ =

(
1−G

(
2c(

1− µ̂2
))) [γ − c] .

Then ∆ (µ) ≥ 0 for all µ ≥ µ̂ and if µ < µ̂, then ∆ (µ) < 0. In economies that

start off with µ below µ̂, motivated workers are worse off than selfish workers

and through workplace socialization, this tends to push µ further down over

time. Likewise, in economies where µ is above µ̂, motivated workers are better

off than selfish workers and through workplace socialization, this tends to

increase µ over time. We now turn to formally showing that this threshold

level of fraction of motivated workers, µ̂, is a tipping point.

Long-run Dynamics It is now straightforward to characterize the long-run

dynamics of the economy where the worker types are endogenous but infinitely-

lived. The economy will have a critical threshold, a tipping point, which

determines whether intrinsic motivation grows or diminishes in the population

over time. For populations where there are few motivated workers, there is a

tendency for motivation to diminish over time as the likelihood of being in a

firm that does not incentivize workers is low. However, for populations where

µ is initially high, there is a larger reward to being the motivated type as more

firms choose to operate without incentives. This gives us the following result.

Proposition 2 For µt < µ̂, limt−∞µt = 0 and for µt > µ̂, limt−∞µt = 1.

Thus, the model displays classic multiple long-run steady states where

the initial condition matters. An economy that begins with few motivated

workers, will tend to make those that it has unhappy, and this will reduce
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the fraction of firms in the economy which offer fixed wage contracts without

bonuses over time. Thus, bonus pay will tend to increase over time and

socialization will reinforce this effect, tending to favor selfish workers.

The tendency of intrinsic motivation to diminish over time in an economy

that uses incentive pay is explained in the model by the fact that intrinsically

motivated workers feel demotivated by working in firms with bonus pay and

tend to lose in the process of cultural evolution since their type has lower

“fitness”than the selfish type. This is consistent with the idea that anomie

drives the values of a capitalist economy towards a workforce which works only

for material reward.

The opposite is true of economies which begin with many motivated work-

ers which will tend to create more fixed wage contracts. This will tend to give

an advantage to motivated workers in the happiness stakes, and then through

cultural evolution increase the share of workers with more intrinsic motivation

in the worker population.

Welfare and the Distribution of Rewards Next we consider aggregate

welfare as well as the distribution of rewards in this economy and how this

changes with the fraction of motivated workers. Looking first at material

rewards, observe that some workers will earn a premium for working in the

form of incentive pay. Thus there is a fraction,
[
1−G

(
2c

(1−µ2)

)]
of the work

force which earns c. As the society converges to one of its extremes described

above, inequality between workers will diminish. Socialization will also reduce

over time, with the extent of anomie experienced by intrinsically motivated

workers given by:

µ

[
1−G

(
2c

(1− µ2)

)]
[θ + c− γ] .

This is the aggregate disutility of workers who are assigned to jobs which make

them unhappy. Happiness among workers also increases at either extreme as

the population becomes more homogenous. Therefore, socialization seems to

have benefits in terms of lower inequality and higher aggregate worker utility.
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In terms of firms’profits, there is a benefit to relying on motivated workers

rather than incentives. To see this observe that a firm that has motivated

workers earns π while one that has to pay 2c in the form of bonuses makes

π − 2c. Owners of firms (capitalists) therefore benefit from having more

motivated workers.

Let us define µ and µ such that

2c

(1− µ2)
= Π and

2c(
1− µ2

) = 2(c+ z).

In particular, µ ≡
√

1− 2c
Π
and µ ≡

√
z
c+z

and as Π > 2(c+ z), µ > µ.

To calculate aggregate social surplus, we have to look at the expected profit

of firms and the net surplus of workers. A fraction N of workers are employed.

A fraction (1−N) of workers remains unemployed and their disutility of ε

must also be included in the calculation of total surplus. Selfish workers

get zero net surplus and so their payoff is not calculated. All motivated

workers get θ but a fraction of motivated workers (those who work in firms

with π ≥ 2c
1−µ2 ) get a disutility of γ. There is a measure N

2
of firms. Firms

whose productivity lies between 2(c+z) and 2c
(1−µ2)

have a total expected profit

of µ2
∫ 2c

(1−µ2)
2(c+z) πg (π) dπ while firms with productivity lies between 2c

(1−µ2)
and Π

have a total expected profit of
∫ Π

2c

(1−µ2)
πg (π) dπ. When µ ≥ µ, all firms stop

using bonuses, and similarly, when µ ≤ µ, all firms use bonuses. We denote

by E(π) =
∫ Π

2(c+z)
πg (π) dπ the unconditional average productivity of firms.

Aggregate social surplus S when the fraction of workers is µ is therefore

given by:

S (µ) =


Nµ (θ − γ) + N

2
E(π)− (1−N) ε for µ ∈ [0, µ]

Nµ
[
θ − γ

{
1−G

(
2c

1−µ2

)}]
+ N

2

{
µ2
∫ 2c

(1−µ2)
2(c+z) πg (π) dπ +

∫ Π
2c

(1−µ2)
πg (π) dπ

}
− (1−N) ε for µ ∈ [µ, µ].

Nµθ + µ2N
2
E(π)− (1−N) ε for µ ∈ [µ, 1].
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S (µ) =



Nµ (θ − γ) + N
2
E(π)− (1−N) ε for µ ∈ [0, µ]

Nµ
[
θ − γ

{
1−G

(
2c

1−µ2

)}]
+N

2

{
µ2
∫ 2c

(1−µ2)
2(c+z) πg (π) dπ +

∫ Π
2c

(1−µ2)
πg (π) dπ

}
− (1−N) ε for µ ∈ [µ, µ].

Nµθ + µ2N
2
E(π)− (1−N) ε for µ ∈ [µ, 1].

Observe that:

S (1) = Nθ +
N

2
E(π)− (1−N) ε

and

S (0) =
N

2
E(π)− (1−N) ε.

Thus S (1)− S (0) = Nθ > 0. Notice also that

Aggregate income Y is the sum total of profits and income of workers.

Firms that use incentive pay will show higher income for workers but that has

to be balanced against the deduction from firms’profits. Ignoring the base

pay of z to workers, which the unemployed earn as well, Y is given by:

Y (µ) =


N
2
E(π) for µ ∈ [0, µ]

N
2

{
µ2
∫ 2c

(1−µ2)
2(c+z) πg (π) dπ +

∫ Π
2c

(1−µ2)
πg (π) dπ

}
for µ ∈ [µ, µ].

µ2N
2
E(π) for µ ∈ [µ, 1].

It is clear upon inspection that Y (1)− Y (0) = 0. We have therefore proved:

Proposition 3 In the long-run economies based on intrinsic motivation will
have higher welfare and similar income levels to those which rely on incentives.

So a society with intrinsically motivated workers is welfare superior to one

in which all workers are on incentive-based pay. This is because motivation is

a source of positive utility which is undermined by the use of incentives. Note

that this would be picked up in happiness or life-satisfaction data but not in

GDP in terms of which two economies, one which relies only on incentives and

the other only on motivation, be similarly placed.
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As we have already seen, there is no reason for a society to converge towards

the outcome where all workers are motivated. Indeed, if the initial condition

is that motivation is scarce this is very unlikely. Moreover, we could argue

that the drift of most modern societies has indeed been towards greater use of

incentives. In terms of our model, this implies over time µ falls since motivated

workers have lower utility than selfish workers. This in turn makes contracts

that do not use incentive pay less attractive to the lower-productivity firms

and the process continues until µ goes to zero. What is interesting is, when

µ is low enough, welfare goes up locally as µ goes down - this follows from

the fact that S ′ (µ) = N (θ − γ) < 0 for µ ≤ µ. On the other hand, if µ is

high enough, welfare goes up locally as µ goes up - this follows from the fact

that S ′ (µ) = Nθ > 0 for µ ≥ µ. However, from Proposition 3 we know an

economy that relies on incentive pay only has lower levels of welfare than an

economy where people work on the basis of intrinsic motivation.

This finding does suggest the possibility that a social planner would find

a way of steering an economy towards the long-run outcome where an econ-

omy relies on intrinsic motivation. The planner could tax firms that rely on

incentives as a means of increasing the fraction of opportunities for motivated

types. This could see an economy flipping beyond the tipping point of µ̂ and

hence getting on a trajectory where µ converges to one.

5 Further Implications

In this section, we draw out two further implications for the framework. We

first consider comparison across economies and how differences in productivity

affect the evolution of motivational preferences. Second, we look what happens

if there are some mobile citizens who can choose where to work.

Structure of Production The threshold level of motivation is dependent

upon the distribution of productivity across firms. Thus, consider two economies

A and B where productivity differs. Then we have:

Proposition 4 Consider two distributions of productivity in economies A and
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B where the first dominates the second in a first order sense, i.e.

GA (π) ≤ GB (π) for all π ∈ [2 [c+ z] ,Π] .

The critical threshold fraction of motivated individuals for economy A, µ̂A will

be everywhere above the critical threshold fraction of individuals in economy

B, µ̂B.

The more productive economy is therefore strictly less likely to foster a

long-run equilibrium with intrinsic motivation. This result is due to highly

productive firms wishing to use bonus contracts which diminish labor market

opportunities suited for intrinsically motivated types.

This observation allows us to think about the impact of technological im-

provements on the extent of intrinsic motivation. Polanyi (1944) put forward

a view of modernization following economic growth as transforming the val-

ues of human societies. He argued that the industrial era led to a “market

society”where individuals came to resemble rational egoists. Development

had led to the destruction of the basic social order that had reigned because of

pre-modern human nature and that had existed throughout all earlier history.

Instead of being allocated according to tradition, or norms of redistribution

or reciprocity, labor was now sold on the market at market-determined prices.

This, according to Polanyi, played a role in transforming the values and moti-

vation of individuals. Our model can make sense of Polanyi’s conjecture if we

interpret the motivated types in our model as in a reciprocal relationship with

their firm whereby they put in effort in exchange for not being monitored or

incentivized, the premise of which is not trusting the worker.

The model can make sense of this in terms of changes in the distribution of

productivity that push up the threshold µ̂ over time, leading to the economy

moving to downward trajectory in terms of intrinsic motivation. However,

there is a key difference between our analysis and what Polanyi claims. It

is not the existence of a labor market per se that affects motivation but the

form that contracts take. Our zero bonus contracts could be thought of as

some kind of more reciprocal labor relations. However, their use is also respon-
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sive to market conditions. In turn, it affects the evolution of distribution of

preferences between selfish behavior and intrinsic motivation. It is the decline

in the latter that can be viewed as consistent with Polanyi’s theory of Great

Transformation as economic development progresses.

Migration Migration of workers has been an important phenomenon over

human history and migrants bring their motivation as well as skills. This

has been a focus of an important body of work on culture in economics as

developed and reviewed in Fernandez (2011). We show now how the self-

reinforcing dynamics that we have described would manifest themselves in

selection decisions by migrants.

To model this formally, suppose that there is a pool of potential migrants

of measure M and among the migrants, let µM be motivated. There are two

economies A and B that the migrants are choosing to migrate to. These two

economies are assumed to have the same structure of productivity and other

parameters but A is assumed to have more motivated workers than B, i.e.,

µA > µB. To make migration worthwhile for all types of migrants, suppose

there is an exogenous benefit α from migration that exceeds − (1−N) ε. This

could for example be due to migrants fleeing persecution in their home country.

Therefore, all migrants migrate to A or B rather than staying in their home

country. To home in the issues that interest, we will consider a pool of

motivated workers who are deciding where to locate —selfish workers will get

a payoff of zero in all economies (all else equal).

Let ∆A = ∆
(
µA
)
and ∆B = ∆

(
µB
)
be the expected utility of a motivated

worker in each economy. A motivated migrant will pick the economy to

migrate to based on max
{

∆A,∆B
}
. Now we have:

Proposition 5 Potential migrants will sort according to the fraction of moti-
vated workers in each country. Specifically, if ∆A > ∆B

(
∆A < ∆B

)
the frac-

tion of motivated workers in A increases (decreases) to µA+µMM
N+MµM

(
µA

N+M(1−µM )

)
.

Since there is positive complementarity from the fraction of motivated

types, this will mean that a region of country which already has a larger
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fraction of motivated types will tend to attract more motivated types (and

vice versa). Moreover, there can equilibria in which a belief in one country

being the home of motivated workers will encourage others to locate there.

When socialization kicks in, this will become even stronger as there is a dy-

namic cultural multiplier at work over time which could encourage further

divergence.

Migration has the potential to change the trajectory of an economy if

migration results in a movement of an economy to above or below µ̂. More

generally, we would expect open labor markets and migration to foster cultural

heterogeneity even when economic conditions are relatively similar.

6 Robustness

In this section, we discuss a few further issues that assess the robustness of

the insights generated in the analysis above. We will argue that although we

have focused on a specific case, the core insights and ideas remain relevant.

The Downside of Autonomy It is arguable that the model offers an exces-

sively optimistic view of the power of intrinsic motivation. The psychological

literature emphasizes that intrinsic motivation comes from autonomy. How-

ever, giving workers more autonomy that may mean that they can use their

autonomy to deviate from profit maximizing strategies at the expense of firm

owners of firms. This would create a trade-off between allowing autonomy and

incentivizing workers.

This idea can be captured simply by supposing that profits are only βπ

when they employ motivated workers. In this case, the critical level of profit

where firms employ motivated workers becomes:

π̂ =
2c

1− βµ2
.

This will tend to lead to fewer opportunities for motivated workers and hence

raise the critical threshold µ̂ at which society converges towards the use of
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motivated agents. In the long, GDP will also be lower in economies which rely

on intrinsic motivation to the extent that β is not a transfer.7 As β → 0, then

all firms will use incentives. The impact on welfare now becomes ambiguous

creating a trade-off between a society based on intrinsic motivation which

makes workers happier compared to one based on incentives which leads to

higher GDP.

Dynamic contracts We developed a model where there is fresh recontract-

ing between firms and workers in each period without memory. However, in

some cases firms may be able to update about their worker types after having

observed their performance. For example a firm that does not use bonus pay

would know that it had hired two intrinsically motivated workers and hence

would wish to offer a contract to retain them in the next period. Observing

that the firm is retaining the workers would, of course, convey information

to the market and low productivity firms would be susceptible to losing its

intrinsically motivated workers to more productive firms.

In general, we would expect such processes to lead towards greater assor-

tative matching over time. However, only in extreme cases, would this yield

complete separation. For example, workers would have to be infinitely lived

and with no random terminations between firms and workers. However, in

terms of the core model, it would lead σ in (6) to lie between zero and one and

to be time varying. Even if σ converges to zero (full assortative matching), the

workplace socialization process would continue along the path to that point.

The key insight from our basic model is the economy cannot immediately

achieve separation between workers of different types and hence will tend to

yield the kind of mixing where socialization is possible.

Monopsony We emphasized in our discussion of Proposition 1 that compe-

tition between firms plays a key role in the finding that only pooling contracts

are possible. Moreover, some degree of competitive allocation of labor is

7Another reason might be that lower investment by capitalists since they now earn lower
returns.
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the natural assumption to make. We show in the Appendix B that if labor

allocation were organized by single social planner acting as a monopsonist,

then it is possible to achieve separation of worker types when γ ≥ c which is

the case that we have been studying. This is interesting from a theoretical

point of view but not important from a practical point of view. However, it

does underline the fact the inability to sort workers may be undermined by

competitive pressures.

The Anomie Assumption Finally consider what happens when γ < c +

θ. In this case, intrinsically motivated workers who work under incentive

contracts are still happier than selfish workers. Now there is no anomie and

over time, we would expect intrinsic motivation to expand and for µ = 1 to

be the unique steady state of the economy. This highlights a key role played

by (7) in the analysis and for the possibility that selfish workers (standard

rational economic agents) come to dominate the landscape in the long run.

This makes intuitive sense. The core idea which anomie captures in the

culture clash when practices within firms are at odds with the values of workers.

If workers actually prefer to receive rewards in the form of incentive pay even

when they are motivated, then we would not expect the process of cultural

evolution to support the propagation of intrinsic motivation. Of course, in a

more realistic model there could be heterogeneity in γ and θ. What matters is

that some workers suffer the anomie that drives the cultural dynamics above.

However, the smaller is that fraction the less likely it will be that society will

converge towards an outcome where workers are intrinsically motivated.

7 Concluding Comments

Most economic studies of worker heterogeneity has focused on differences in

ability often measured as cognitive skills. However, a range of recent research

(such as Heckman 2008) have pressed the case for a wider appreciation of

capacities which encompasses non-cognitive skills such as perseverance and

motivation. This brings the psychological and economic perspectives on hu-
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man differences close together. Just as human capital can enhance cognitive

skills so there are ways of changing other human capacities. A range of influ-

ences are possible including parental investments and the influence of schools

and peer groups which shape identities. Here, we have looked at workplace

socialization and the role that this may have in influencing the cultural dy-

namics of motivation. The core arguments that we have developed would

apply to a range of social interactions which shape motivation.

The approach to cultural evolution that we have emphasized here empha-

sizes the importance of encounters between individuals of different types. We

have allowed the payoffs in the market place which influence the socialization

process. Types which have better market opportunities are more likely to

proliferate while those which do not tend to contract. Thus, the model in-

tegrates market forces with an evolutionary approach based on a particular

conception of payoff fitness.

The paper is unusual in taking a macro-economic perspective on the role

of motivation. Thus, we look at how societies evolve in terms of this cultural

characteristic. This is a highly stylized view. In future work, it would be

interesting to look at economy where there is range of work-place cultures in

different sectors which evolve. One interesting issue is how far motivations

which evolve in more public service occupations differ from those that evolve

in more profit oriented sectors.

More generally, there is much in the approach that is simple and could

be developed. Our approach has deliberately tried to minimize the complica-

tions in modelling while having the ingredients needed to piece the argument

together consistent with the contracting frictions imposed by adverse and selec-

tion and moral hazard. But much remains to fully integrate our understanding

of evolutionary preference dynamics and market forces in a systematic way.
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Appendix

A Proofs

Proof of Lemma 1: Let {i, j} be a pair of agents in a given firm where

the wage contract has a bonus component b. If both i and j are of type s

then we look for a Nash equilibrium where:

ei = arg max
e∈{0,1}

{e [ejb− c]}

and

ej = arg max
e∈{0,1}

{e [eib− c]} .

For all b, there is a Nash equilibrium where ei = ej = 0. For b ≥ c, it is

straightforward to check that there is also a Nash equilibriumwhere ei = ej = 1

which payoffdominates the equilibrium with ei = ej = 0 for b ≥ c, and strictly

so for b > c. For b < c, even if the other worker chooses ej = 1, worker i will

choose ei = 0. Therefore the unique equilibrium is ei = ej = 0 for b < c.

When a selfish agent i is paired with a motivated agent j, his effort decision,

conditional on the motivated worker putting in effort is

ei = arg max
e∈{0,1}

{e [b− c]} .

Therefore, given the tie-breaking assumption when b = c, it follows directly

that ei = 1 if and only if b ≥ c. �

Proof of Proposition 1:

Step 1: The allocation em = es = 1 is an equilibrium allocation if and only

if the contracts have the property bs ≥ c and bm ≥ c.

If bs ≥ c then selfish workers would (weakly prefer to) choose a positive
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effort level, while motivated workers always do, so that necessity is straight-

forward. To prove suffi ciency, let em = es = 1. From Lemma 1, we know that

for this to be an equilibrium, a necessary condition is bs ≥ c. Therefore, we

proceed to prove bm ≥ c. The self-selection constraint of the selfish type is

bs − c+ ws ≥ V s (bm) + wm.

The competition constraint is

wm + bm = ws + bs.

Substituting

−c ≥ V s (bm)− bm.

If bm = 0 then V s (bm) = 0 and −c ≥ 0 cannot hold. If c > bm > 0, then

V s (bm) = bm and once again the (2) cannot hold. However, if bm ≥ c then

V s (bm) = bm − c (as selfish types put in effort) and so the condition holds.
Now we check the (2) holds for the motivated workers:

wm + V m (bm) ≥ ws + V m (bs) .

For bm ≥ c and bs ≥ c

wm + bm − γ + θ ≥ ws + bs − γ + θ

which holds with equality given the competition constraint.�

Step 2: If em = es = 1 then the unique competitive equilibrium is bs =

bm = c and ws = wm = z.

The competition constraint implies bs + ws = bm + wm and firms choose

the minimum wage and bonus payments subject to the minimum consumption

and limited liability constraints (3). Since em = es = 1 , we know both bm and
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bs would have to be at least as large as c. Also, the minimum consumption

constraint implies both ws and wm would have to be at least as large as z.

For there be a separating equilibrium with bs 6= bm and ws 6= wm it must be

bi > c = bj and wj > z = wi since having both the bonus exceed c and the flat

wage exceed z is not consistent with profit-maximization when the number

of workers exceed the number of jobs. But by extending the same logic, a

firm could introduce a contract b′ = c and w′ = z that respects all the above

constraints and makes more profits. The participation constraint is:

min {c+ z − c, θ + c+ z − γ} = min {z, θ + c+ z − γ} ≥ z − ε.

It is clearly satisfied for selfish workers, and for motivated workers it is satisfied

if θ − γ + c ≥ −ε, which is what we assume. Therefore, such a contract will
be able to attract workers of both types and make strictly more profits than

the pair (bi, wi) and (bj, wj).�

Step 3. Consider the allocation es = 0 and em = 1. A necessary and suffi cient

condition for this to be part of an equilibrium allocation is bm = bs = 0 and

wm = ws = z.

First, consider necessity and let bm = bs = 0 and ws = wm = z. The type

s workers will not work while the type m workers set em = 1. Since it is a

unique contract, self-selection is not relevant. The payoff of motivated workers

is z + θ while that of selfish workers is z so both choose to participate given

that ε > 0 and so being employed is strictly preferred to being unemployed.

This contract is therefore able to elicit es = 0 and em = 1.

To prove suffi ciency, suppose now that es = 0 and em = 1. The payoff to a

firm who employs two motivated workers is

π − 2 (bm + wm) .

No output is produced in firms that employ one selfish and one motivated

worker or two selfish workers, and their payoffs are −2ws or − (ws + wm).
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These three cases occur with probabilities µ2, 2µ(1 − µ), and (1− µ)2 re-

spectively. Maximizing expected profits subject to (3) yields bm = 0 and

wm = ws = z. Since es = 0, bs < c. Since bs is not actually paid, the only

reason to possibly choose bs > 0 would be to relax the self-selection constraints:

z + θ ≥ bs + z + θ − γ
and

bs + z ≥ z.

Since bs = 0 satisfies the self-selection constraints, in equilibrium bs = 0 since

bs > 0 involves higher cost to firms with no benefits. The contract b = 0 and

w = z satisfies the voluntary participation constraint of the motivated worker

whose payoff is z + θ, as well as that of the selfish worker whose payoff is z as

both these quantities are higher than z − ε.�

Step 4. Under the first type of pooling equilibrium (em = es = 1), a firm’s

profit is

π − 2 (z + c) .

Under the second type (es = 0 and em = 1), a firm’s expected profit is:

µ2π − 2z.

Therefore, the positive bonus contract will be chosen by a firm when

π − 2 (z + c) > µ2π − 2z

or,

π >
2c

1− µ2
.

Under both contracts, selfish workers have the same payoff, namely, z.

However, motivated workers earn z+ c+ θ− γ under the first type of contract
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and z+ θ under the second type of contract. Under our assumption, they are

better offin the latter case. Firms are indifferent between selfish and motivated

workers under the first type of contract, while in the second type of contract

they strictly prefer motivated workers. Since the alternative to not finding a

job is to engage in the subsistence activity that yields a payoff of z− ε, given
the assumption of random allocation of workers seeking employment to firms,

motivated workers apply to both types of firms. �

Proof of Proposition 2: Observe that

µt+1 − µt = Nµt (1− µt)
[
2ρ

([
θ +

(
1−G

(
2c

(1− µ2
t )

))
(c− γ)

])
− 1

]
.

Now it is clear that for µt > µ̂t then µt+1−µt > 0 and the fraction of motivated

types grows over time. Moreover, if ∆ (µt) > 0, then ∆ (µ) > 0 for all µ ≥ µt.

Then there is a steady state where µ = 1. A similar argument covers the case

where µt < µ̂ where µ converges to µ = 0. �

Proof of Proposition 3: To see this, observe that:

S (1) = N [θ + E(π)]− (1−N) ε

and

S (0) = NE(π)− (1−N) ε.

Thus S (1)− S (0) = Nθ > 0 as claimed. �
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Proof of Proposition 4: Let

θ =

1−GJ

 2c(
1−

(
µ̂J
)2
)
 [γ − c] for J ∈ {A,B} .

Then

GA

 2c(
1−

(
µ̂A
)2
)
 = GB

 2c(
1−

(
µ̂B
)2
)


if and only if
2c(

1−
(
µ̂A
)2
) ≥ 2c(

1−
(
µ̂B
)2
)

or

µ̂A ≥ µ̂B.�

B A Monopsonistic Labour Market

Now consider what happens when there is a monopolist who controls labor

allocation but has to respect the incentive-compatibility conditions. Suppose

that bs ≥ c and bm = 0. Then the two truth-telling constraints are:

bs − c+ ws ≥ wm

wm + θ ≥ ws + bs + θ − γ.

Combining these yields

bs − c ≥ wm − ws ≥ bs − γ.

This cannot hold if γ < c since bs − c ≥ 0 and if γ < c, then bs − γ > bs − c.
Suppose instead that bs ≥ c and bm ≥ c. The two truth-telling constraints

are now
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bs − c+ ws ≥ wm + bm − c
wm + bm + θ − γ ≥ ws + bs + θ − γ.

Combining these yields

bs − bm ≥ wm − ws ≥ bs − bm

which can only hold if

bs − bm = wm − ws

which is consistent with competition.

Hence we have shown that if γ ≥ c, then there is a separating equilibrium

under monopoly.
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