
The Evolution of Motivation∗

Timothy Besley
LSE and CIFAR

Maitreesh Ghatak
LSE

September 13, 2017

Abstract

This paper studies the idea that reward structures in organiza-
tions co-evolve with the motivation of workers. Firms employ workers
and choose an incentive scheme. New workers who join an orga-
nization are socialized by those who work there already. We study
three examples of non-pecuniary motivation: pure intrinsic motiva-
tion, mission-based motivation and motivation based on reciprocity.
In all three cases there is a complementarity between limiting the use
of pecuniary rewards, specifically bonus pay, and creating an incentive
to become a motivated agent. We characterize the conditions under
which non-pecuniary motivation grows or diminishes over time.

∗We are grateful to Jay Lee for extremely useful insights and comments on an earlier
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1 Introduction

It is now routine to question the narrow view of human motivation carica-
tured by the idea that homo economicus is a rational egoist (see, for example
Fehr and Falk, 2002). A range of important insights from psychology and
experimental evidence have opened the black box of human motivation as an
object of study in economics. Studying whether and how motivation changes
over time has, however, received less attention. But a widely accepted idea
in organizational psychology is that agents are socialized in the work place
and that their motivations, values and preferences are therefore endogenous.
This paper explores the dynamics of work place motivation from a cultural-

evolutionary perspective emphasizing the interplay between rewards struc-
tures and the psychological fitness of different motivational types creating
dynamics of motivation in organizations. The key question we ask is, if
some agents are driven partly by non-pecuniary motivation, while others
have standard preferences of selfish economic agents, can the former type
survive in the long-run given how a profit-maximizing firm will use incen-
tive schemes anticipating a certain distribution of types of agents, and the
distribution of types evolves based on fitness advantage according to agents’
payoffs?
We explore three main strands of the motivation literature that we con-

sider all of which have been discussed in psychology and experiments. These
are intrinsic motivation, mission motivation and motivation by fairness in
rewards. We give conditions under which an organization can sustain such
forms of non-pecuniary motivation given that motivation levels are endoge-
nous. One of the key issues is how far market economies undermines motiva-
tion, i.e., when organizations are run purely on profit maximizing lines. We
emphasize that it is the way that rewards are organized and not their level
which is key to the evolutionary process as this determines the comparative
fitness of the motivated types in the population.
One of our key findings is, the long-term survival of non-pecuniary moti-

vation in the population depends crucially on whether more motivated agents
receive a higher payoffthat gives them a fitness advantage in the cultural evo-
lution dynamics. This in turn depends on the exact micro-foundation of the
source of the non-pecuniary motivation. If all that being motivated means is
not valuing money enough relative to selfish agents, which is how we formu-
late intrinsic motivation, then it will not survive in the long-run. In contrast,
if motivation derives from having pro-social preferences then under appro-
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priate parameter conditions, it can survive in the long-run. Interestingly,
if motivation derives from workers valuing reciprocity from their co-workers
in terms of putting in a fair share of effort, and are willing to inflict non-
pecuniary punishments on their selfish peers if they shirk, then motivation
also can survive in the long-run. This is because being selfish has a cost for
payoffs which translates into a fitness disadvantage for thay type.
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 parenting
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 perspec-
tives are customary and desirable within the work setting as well
as what ones are not.”(page 4)

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 ex-
posed and can be a source of social and economic change. Our ideas also
relate to the historical sociological literature such as Durkheim (1893) and
Polanyi (1944) who saw changes in the nature of the employment relation-
ship as one the central cultural processes which evolved with the advent of a
market economy.
The key message of the paper is that movements away from the homo eco-

nomicus assumption make sense when there are good reasons to believe that
alternative motivations have greater psychological fitness according to spe-
cific criteria. In organizational settings where particular kinds of motivations
thrive, we would expect to see them grow according to any reasonable model
of cultural evolution. But that depends on how organizations treat their
motivated agents in pursuit of organizational objectives where our baseline
case is profit maximization. We show precisely when profit maximization is
consistent with a process of cultural evolution which yields non-selfish moti-
vation in the long-run. But equally, the model shows when such motivation
is fragile.
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The remainder of the paper is organized as follows. The next section
discusses some related literature. In section three, we lay out the approach.
Section four develops three applications of the ideas and in section five we
discuss some extensions. Section six offers concluding remarks.

2 Related Literature

This paper is related to range of approaches to a more psychologically in-
formed theory of human motivation as discussed, for example, in Lazear
(1991) and Kamenica (2012).

Intrinsic Motivation Ryan and Deci (2000) suggest that motivation comes
in four different varieties that can be mapped into the approach taken here.
At one extreme (external regulation) is purely externally motivated rewards
as in the standard economic model discussed above. Next to that is behav-
ior 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.
Economists have studied the origins and implications of intrinsic motiva-

tion in economic settings.1 A first-order effect of intrinsic motivation is to
reduce the need for explicit incentive pay. If individuals are given the auton-
omy to perform tasks where they have competence, then they will be more
productive according to the experimental findings. The idea is that individ-
uals will donate their effort “for free”instead of requiring that 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 labor and increas-
ing 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,

1See Frey (1997) for an early discussion.
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use of incentive pay and productivity could be negatively correlated.2 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, which
actions individuals choose will depend on how the signals that 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.
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 of-
ten used in this context is that rewards discourage creativity and risk-taking
(Kohn, 1993).

Mission motivation This follows the approach suggested in Besley and
Ghatak (2005) where workers are typically motivated agents, i.e. agents who
pursue goals because they perceive intrinsic benefits from doing so. There
are many examples —doctors who are committed to saving lives, researchers
to advancing knowledge, judges to promoting justice and soldiers to defend-
ing their country in battle. Viewing workers as mission-oriented makes sense
when the output of the mission-oriented sector is thought of as producing
collective goods. The benefits and costs generated by mission-oriented pro-
duction organizations are not fully reflected in the market price. In addition,
donating our income earned in the market to an organization that pursues a
mission that we care about is likely to be an imperfect substitute to joining
and working in it. This could be due to the presence of agency costs or be-

2See also Deserranno (2017) for a model along these lines.
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cause individuals care not just about the levels of these collective goods, but
their personal involvement in their production (i.e., a “warm glow”).
This approach has similarities with the identity-approach of Akerlof and

Kranton (2010) who argue that people are moved to act because they asso-
ciate a particular way of behaving with adopting a 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 iden-
tity 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 iden-
tity with the tasks assigned is the cause of organizational failure. Such ideas
have been influential in the organizational sociology literature following on
the analysis of bureaucracy in Weber (1922).

Reciprocity There is a large literature which argues that a sense of fairness
underpinned by some form of reciprocity is powerful in human societies.
Biologists such as Trivers (1971) developed the logic reciprocal motives in
an evolutionary framework. Nowak (2006) discusses the role of reciprocal
motives in the evolution of cooperation. Within economics Bowles and
Gintis (2011) pull together a range of research from economics, anthropology
and biology on the power of reciprocity in sustaining cooperation.
The idea that a preference for fairness is important in affecting incentives

has been developed in Akerlof and Yellen (1991), Fehr and Falk (2002) and
Fehr and Schmidt (1999). These ideas have also been developed in game
theoretic settings. For example, Rabin (1993) develops a framework in
which where the motivations of people to sacrifice their own well-being to
help those who are being kind and to punish those who are being unkind
drive fairness equilibria in strategic settings. A core idea in such models is
that individuals are guided by norms of fairness and are willing to punish
those who violate the norms even when it is costly to themselves. Sobel
(2005) reviews some of the main ideas involved and how the idea of intrinsic
reciprocity, i.e. as part of preferences can be modeled. This is motivated
by the voluminous experimental literature which finds strong evidence of
reciprocity at work in lab settings. Levine (1998) and Bolton and Ockenfels
(2000) develop theoretical models with preference formulations to capture
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reciprocity and equity to explain a range of lab experiments using.

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).3 The model developed here shares the core structure of population dy-
namics with this approach. However, in common with economic approaches,
it puts payoffs at the heart of the process which are endogenously deter-
mined by behavior. This corresponds to the indirect evolutionary approach
introduced in Güth and Yaari (1992) and Güth (1995) which has been ex-
plored in detail in Alger and Weibull (2013), Dekel et al (2007) and Sethi
and Somanathan (2001).
There is a small literature in economics which has looked at socializa-

tion 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 so-
cialize 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 evolu-
tion of preferences and cooperation.4 Bidner and Francois (2012) develop a
general equilibrium where norm-driven behavior evolves endogenously.
The paper is also related to a body of classical sociological literature on

socialization and cultural change. These are most associated with social
scientists such as Durkheim (1893), Merton (1968) and Polanyi (1944) for
whom the emergence of a market economy also leads to changes in social
structure, and cultural norms that co-evolve with economic change. In
this spirit, Francois and Zabojnik (2005) study how trust norms evolve in
the process of economic development. Here we focus on the complementarity
between reward structures and the type-space as well as looking at alternative
sources of non-pecuniary motivation.
In related earlier work (Besley and Ghatak, 2016) we have explored the

role of competition among firms when the type of workers is subject to asym-
metric information and the co-evolution of the reward structure in a com-
petitive labor market and the distribution of motivation in the workforce.

3The literature on cultural evolution is surveyed in Bisin and Verdier (2011).
4See Bisin and Verdier (2011) for an overview of this literature.
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In that paper, competition among firms for workers whose types are sub-
ject to asymmetric information, and how the evolution of motivation affects
overall productivity are the key distinguishing features relative to the present
exercise. Besley and Persson (2017) study the interaction between the organi-
zation of production in terms of degree of centralization, and organizational
culture and how they coevolve in an overlapping-generations model where
junior managers are socialized by senior managers.

3 Core framework

In the core model, an organization operates in isolation of others. We can
think of this as a labor market where an organization has very high levels of
specific human capital and individuals join a firm for life. Turnover is then
purely due to death or illness. In this world, the outside option of an existing
worker is not to work for the firm and engage in subsistence self-employment
activity that yields an expected return z ≥ 0. It is the same outside option
that the firm takes into account when recruiting new agents. For simplicity,
we set z = 0.
An organization comprises a continuum of agents indexed i ∈ [0, 1] each

of which is one of two types ϕ ∈ {m, s} where m stands for “motivated”
and s standards for “selfish”. We will provide an explicit formulation of how
these two types of workers are differentiated below. Let µ ∈ [0, 1] be the
fraction of motivated workers.

Production Technology Each agent put in a unit of effort δ ∈ {0, 1}.
Let individual output be x (δ) where x (0) = 0 for all i ∈ [0, 1] and

x (1) =

{
1 with probability α
0 with probability 1− α.

Therefore, contingent on choosing δ = 1, expected output is α.5

Let

λ =

(∫ 1

0

δ (i) di

)
.

5It would be straightforward to introduce the possibility that a worker can produce
some baseline output even with low effort without affecting any of the insights of the
model.
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Expected total output is X (λ) = αλ where λ is the proportion of agents in
the organization who set δ = 1. The firm earns a revenue of y per unit of
output.

Preferences Preferences are linear in consumption c and depend also on
the net cost/benefit of effort δ:

U(c, δ) ≡ c+ v (δ;ϕ, ψ, σ, µ) . (1)

The parameter ψ captures disutility of effort and σ is a parameter that in-
dicates whether the firm uses incentive pay or not. The function v (δ;ϕ, ψ, σ, µ)
also depends on the type of the agent (ϕ) and the proportion of of motivated
workers in the workforce. Our non-standard formulation allows the function
v (·) to depend on the agent’s type ϕ (selfish or motivated) and, in general,
we expect v (1;m,ψ, σ, µ)−v (0;m,ψ, σ, µ) ≥ v (1; s, ψ, σ, µ)−v (0; s, ψ, σ, µ),
i.e. an agent who is motivated is more inclined to put in effort.
We assume v (δ;ϕ, ψ, σ, µ) is non-increasing in ψ, reflecting the stan-

dard properties associated with disutility of effort. In addition, we assume
v (1;ϕ, ψ, σ, µ) − v (0;ϕ, ψ, σ, µ) is decreasing in ψ ∈

[
0, ψ̄

]
where ψ̄ > y.

The latter implies that some agents would not put in effort even if they were
made full residual claimants on the additional output that they can produce
by putting in effort. The parameter ψ is assumed to have the distribution
F (ψ).
The payoff v (δ;ϕ, ψ, σ, µ) depends on on δ i.e. whether or not the agent

is putting in effort. The standard economic assumption would be where
v (δ;ϕ, ψ, σ, µ) is decreasing in δ. And its simplest form in the current model
would be simply v (δ;ϕ, ψ, σ, µ) = −ψδ. This will be the benchmark homo
economicus case below.
This formulation of v (δ;ϕ, ψ, σ, µ) is quite general and allows for a range

of possible non-pecuniary motivations. It could, for example, include a
concern for the mission of the organization as hypothesized in Besley and
Ghatak (2005) . Another possibility is a direct concern for procedural fairness
for wage setting in the firm as in Akerlof and Yellen (1990). In both cases,
this would be captured by the dependence of v (δ;ϕ, ψ, σ, µ) on σ, the policy
decisions made by the firm. It can also depend on µ which should be relevant
in a case where having more motivated agents in the firm results in greater
pressure on selfish workers if they are susceptible to peer pressure as in the
model of Kandel and Lazear (1992).

9



Remuneration Other than a flat pay component, since projects are iid and
there is no direct interaction between the effort decisions of workers (unlike
in moral hazard in teams), it is suffi cient to concentrate on two outcome
measures, aggregate output and individual output. Since this is a large
continuum economy, aggregate output X (λ) is a constant by the law of large
numbers. Since x can take only two values, 0 and 1, and aggregate output
is a constant, we can restrict attention to a pay policy of the following form:

r (x,X, σ) = ω + βx.

This formulation allows for a fixed wage, ω, and bonus pay where β > 0. We
will model remuneration rules (σ) as restrictions on {ω, β}. We represent
this idea by supposing that {ω, β} ∈ C (σ) for σ ∈ {A,B} where C (σ)
represents the set of contracts that satisfy the relevant remuneration rules.
Thus, if some firms are constrained not to offer individual bonus pay, we
have a constraint where β (σ) = 0. In what follows, we will suppose that
the outside option is normalized to zero but that there is a limited liability
constraint such that β and ω are both required to be non-negative.

Optimal Effort Optimal effort solves

δ̂ (ϕ, σ, µ, ψ, β) = arg max
δ∈{0,1}

{βαδ + v (δ;ϕ, ψ, σ, µ)} .

Define ψ̂ (ϕ, σ, µ, β) ∈
[
0, ψ̄

]
such that δ̂ (ϕ, σ, µ, ψ, β) = 1 if and only if

ψ ≤ ψ̂ (ϕ, σ, µ, β). We use here the fact that v (δ;ϕ, ψ, σ, µ) is decreasing
in ψ.6 This encompasses the case where ψ̂ (s, σ, µ, β) = 0 in which case no
agents of type s put in effort and ψ̂ (s, σ, µ, β) = ψ̄ in which case, they all
do. There is also an “interior”case

βα + v
(

1;ϕ, ψ̂ (ϕ, σ, µ, β) , σ, µ
)

= v
(

0;ϕ, ψ̂ (ϕ, σ, µ, β) , σ, µ
)

for ψ̂ (ϕ, σ, µ, β) ∈
[
0, ψ̄

]
. Total effort is:

λ̂ (σ, µ, β) = µF
(
ψ̂ (m,σ, µ, β)

)
+ (1− µ)F

(
ψ̂ (s, σ, µ, β)

)
.

6Note also that ψ̂ (m,σ, µ, β) ≥ ψ̂ (s, σ, µ, β) in general, if v (1;m,ψ, σ, µ) −
v (0;m,ψ, σ, µ) ≥ v (1; s, ψ, σ, µ)− v (0; s, ψ, σ, µ).
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Organizational Objectives and Design Each worker produces an out-
put of 1 with probability α if the worker chooses δ = 1. The value of output
per unit is y. Therefore, the gross expected revenue to the firm from a given
worker is αδy. As far as bonus pay based on individual output (βx) is con-
cerned, if output is 1 the worker gets paid β (when δ = 1 is chosen) and zero
otherwise Therefore, the expected payment to the worker on this account is
αβδ. Total expected pay to the worker is ω + αβδ. Per worker, the firm’s
net payoff is, therefore:

π = (y − β) δα− ω.
The total payoff expected payoff of the firm, aggregating over all workers,

is therefore:
Π (X, b, β) = [y − β]X(λ)− ω.

Let
{
ω̂σ (µ) , β̂σ (µ)

}
denote the set of optimal remuneration contracts and

let
Π̂ (µ, σ) = max

{ω,β}∈C(σ)

{
[y − β]X

(
λ̂ (σ, µ, β)

)}
− ω.

It is clear that profits are decreasing in ω hence it is optimal to set the fixed
wage as low as as possible. Henceforth, we will therefore set ω = 0. Hence,
the only optimization decision for firms is over β.
We make the following regularity assumption which covers all of the ap-

plications below:7

Assumption 1: For all ν > 0, γ ≤ 1, and µ ∈ [0, 1] we assume that :
(i) log (µF (ν + γαβ) + (1− µ)F (αβ)) is concave; and (ii) y is large
enough so that the function (y − β) [µF (ν + αγβ) + (1− µ)F (αβ)] is
strictly increasing in β at β = 0.

Note that log-concavity of µF (ν + γαβ)+(1− µ)F (αβ) is weaker than
requiring that F (·) be concave. The following result, whose result is in the
Appendix, is used repeatedly below:

Lemma 1 Suppose that Assumption 1 holds. Then the maximization prob-
lem maxβ≥0 [(y − β)α {µF (ν + γαβ) + (1− µ)F (αβ)}] is well-behaved.

7The assumption holds, for example, if the function F (·) is an exponential or Pareto
distribution.
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As we show in the appendix, Assumption 1 implies that the profit function
is quasi-concave and has an optimum where a bonus is used, i.e. β > 0.
Two of our applications will be to contrast individual bonus rewards with
flat wages so it will be useful to have a case where standard profit maximizing
assumptions guarantee that bonuses are used.
The organization design maximizes the leader’s payoff, i.e.,

σ̂ (µ) = max
σ∈{A,B}

Π̂ (µ, σ) .

The interesting possibility raised by the applications below is that either
restricting or enhancing the type of remuneration contract that a firm uses
can be optimal in order to maximize profits. One feature of the formulation
which the reader should bear in mind is that we are allowing σ to enter
the function v (δ;ϕ, ψ, σ, µ) e.g. to represent the worker’s views about the
merits different contracts so there can be an effect operating on the choice
motivation of the type m agents. The applications will be precisely about
this and its consequences for the evolution of motivation.

Socialization At the optimal effort level, expected payoffs to each type
are summarized in:

V (ϕ, σ, µ) = ω̂σ (µ)

+E
{[
β̂σ (µ)αδ̂

(
ϕ, σ, µ, ψ, β̂σ (µ)

)
+ v

(
ϕ, σ, µ, ψ, δ̂

(
ϕ, σ, µ, ψ, β̂σ (µ)

))]}
where E {·} is the expectations operator taken with respect to ψ. The
socialization process depends on “psychological fitness”of the motivated type
which is defined as

∆ (µ) = V (m, σ̂ (µ) , µ)− V (s, σ̂ (µ) , µ) .

This function is critical to the evolution of motivation and we derive it for
each application that we develop below.8

It is reasonable to suppose that the evolutionary are “Darwinian”in the
sense that:

µt+1 − µt = Q (µt,∆ (µt)) (2)

8An expression for ∆ (µ) is given in the proofs of Propositions 2, 4 and 6 below.
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where Q (µ,∆) is increasing in ∆ so that having a larger fitness advantage
increases the proportion of motivated types in the population.9 We will work
with a specific formulation which delivers such dynamics.
Suppose that there is turnover in the organization each period with a

fraction ρ of the workers who are replaced each period. In deriving the law
of motion for µt, we make the further assumption that there is a mutation
rate u at which motivated agents become selfish each period and remain so
in perpetuity. The timing is such that the fraction of motivated agents at
the beginning of period t is (1− u)µt. We introduce this feature so that
an organization where there is no strict incentive to be motivated gradually
converges towards having a population of selfish types. We will be focusing
on the case where the mutation rate u is small.
All newly hired agents are assumed to be selfish but can be socialized on

arrival by being mentored by an existing worker chosen at random. If she is
mentored by a motivated agent, which happens with probability µt (1− u) ,
we assume that he may become motivated depending on the relative psycho-
logical fitness of motivated and selfish types. Any randomly selected agent
becomes motivated through mentoring if:

∆ (µt) + η ≥ 0,

where η is a mean-zero, symmetrically distributed idiosyncratic shock with
continuous distribution function G (·). Let g(·) be the density function cor-
responding to G(·).
The probability that a new recruit mentored by a motivated type becomes

motivated is the probability that η ≥ −∆ (µt), which is 1 − G(−∆ (µt)).
Given the symmetry assumption, this is equal to G (∆ (µt)).

10

If such direct socialization fails, the new recruit may still be indirectly
socialized by observing and learning from other workers. The probability of
indirectly becoming a motivated type depends monotonically on the average

9Note that we have µt+1 depending on µt and so this is a form of adaptive expectations
where the fitness is measured for the contemporaneous value of µt.
10To illustrate, consider the example of a logistic distribution. The probability of a

randomly selected new agent to become motivated through mentoring is, then:

G (∆ (µt)) =
exp [∆ (µt)]

1 + exp [∆ (µt)]
.

Observe that G (∆ (µt)) >
1
2 for ∆ (µt) > 0, G (0) = 1

2 , and G
′ (∆ (µt)) > 0.
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fraction of such types in the organization, a kind of social learning postulated
in much of the cultural-evolution literature. Assuming a linear relation, the
probability of indirect socialization becomes (1−G (∆ (µt)))µt (1− u) where
µt (1− u) is the fraction of motivated agents in the existing workforce at the
beginning of period and 1−G (∆ (µt)) is the fraction of new agents for whom
η < −∆ (µt).
Adding these expressions, the overall probability that a new recruit be-

comes motivated is:

G(∆ (µt)) + {1−G (∆ (µt))}µt (1− u) . (3)

If a new worker is matched with and mentored by a selfish worker, which
happens with probability 1− µt (1− u) , she is never directly socialized into
being a motivated type. On the other hand she is socialized into being selfish
if

∆ (µt) + η ≤ 0.

Thus, G (−∆ (µt)) = 1−G(∆ (µt)) is the proportion of selfish workers coming
from such matches.
The fraction G (∆ (µt)) of new recruits who do not become selfish in this

way, can indirectly become motivated (as above) depending on the aggregate
fraction of motivated agents (µt (1− u)) in the organization. The resulting
probability of becoming motivated is therefore:

G (∆ (µt))µt (1− u) . (4)

Multiplying (3) by µt, (4) by 1 − µt, adding, and simplifying the resulting
expressions yields the following the equation of motion for the share of mo-
tivated types:

µt+1 − µt = µtΓ (µt) (5)

where
Γ (µ) = ρ (1− µ (1− u)) (1− u) [2G (∆ (µ))− 1]− u (6)

From this it is clear that studying the evolutionary dynamics of motivation
requires studying the sign of ∆ (µt). We now make the following useful
regularity assumption:

Assumption 2: The function Γ (µ) is strictly concave for all µ ∈ [0, 1].
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This assumption is used to rule out multiple interior steady states in the
dynamics explored below.
Remark: Assumption 2 is not particularly restrictive. A suffi cient con-

dition for this to hold is: ∆ (µ) is concave (which is the case with all the
applications analyzed below), u is small, and the density function g (.) cor-
responding to G (.) satisfies the condition g′(·)

g
∆ (µ) ≤ 1 which holds for

standard symmetric distributions such as the logistic and the continuous
uniform.11

Timing The timing of the model is as follows:

1. At the beginning of each period, an organization inherits a fraction of
motivated workers µt.

2. A fraction uµt become selfish.

3. The leader chooses the organizational form σ ∈ {A,B}

4. Agents choose their effort level

5. Output and payoffs are realized.

6. A fraction ρ of workers are replaced and new workers are socialized.

Steady States A steady state, denoted by µ∗, requires three condition to
hold simultaneously:

(i) σ∗ = σ̂ (µ∗) , (ii) X∗ = X
(
λ̂ (σ∗, µ∗)

)
and µ∗Γ (µ∗) = 0.

11It is straightforward to check that the second derivative of Γ (µ) is

−2g(∆ (µ))∆′ (µ) ρ (1− u) [2 (1− u)− {1− µ (1− u)}
{
g′(∆ (µ))

g(∆ (µ))
∆′ (µ) +

∆′′ (µ)

∆′ (µ)

}
.

A suffi cient condition for this to be negative is that u is small, and that

g′(∆ (µ))

g(∆ (µ))
∆′ (µ) +

∆′′ (µ)

∆′ (µ)

is either negative or, if positive, less than 1. If ∆ (µ) is concave, then ∆′ (µ) < ∆ (µ) the
condition therefore holds as long as g

′(·)
g ∆ (µ) ≤ 1 .
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It is immediate from this that there is always a trivial steady state where
µ = 0. However, there can also be steady states where µ∗ > 0.
We are interested in how an organization converges to a particular steady

state and how the motivation matches that steady state behavior. The
following result is useful in the applications that follow:

Lemma 2: Suppose that Assumption 2 holds, u is small enough, there exists
µ̂ such that ∆ (µ̂) > 0, then for all µ ≥ µ̂, there exists µ̄ < 1 such that
limt→∞ µt ≥ µ̄.

This says that when µ is such that the motivated type enjoys a positive
level of fitness and the mutation rate is small then µ converges towards a
threshold value of µ̄. Since u > 0, this threshold is below one, not agents
will be motivated in the long-run. However, it will be close to one for small
u.

4 Applications

We now develop three applications to areas where there has been extensive
discussion of non-standard motivation. They are all specific variants of
the model laid out above. In all three cases, choosing σ = A will be a
policy which expressly tries to take advantage of some kind of non-standard
motivation. In the first, not paying an individual bonus brings forth intrinsic
motivation. In the second, the firm chooses a mission for the organization
to elicit motivation. And in the third application, the firm will choose a
system of fair rewards as the basis of eliciting reciprocal motivation among
workers. In all three cases, we contrast this with a standard reward scheme,
σ = B, where the firm pays a standard individualized bonus to elicit effort.
In each case, we characterize the conditions under which a profit-maximizing

firm chooses the reward scheme and then look at its implications for the evo-
lution of motivation. The choice of three applications allows us to highlight
three possibilities. In the case of pure intrinsic motivation, the prospects for
a positive evolution of motivation are not good unless it is characterized by a
pure "love of effort". In the case of mission motivation, the fact that work-
ers value the mission of the firm is able to give a boost to the evolutionary
prospects for mission motivation provided that rewarding workers in this way
is not too costly. In the case of reciprocal motivation, which uses peer pun-
ishments, the reasoning is more subtle. Even if the firm wishes to harness
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such peer punishments, there is no guarantee that fairness motivation will
grow over time since such punishments are costly to negative reciprocators.
Notwithstanding, there are conditions under motivation for fairness evolves
and affects the wage structure chosen by a profit-maximizing firms.

4.1 Intrinsic motivation

In the most basic intrinsic motivation model there are agents who work for
the sake of completing the task because they enjoy the process. For exam-
ple, psychologists such as Ryan and Deci (2000) define intrinsic motivation
as “..doing of an activity for its inherent satisfactions rather than for some
separable consequence”(p. 56). We can model agents of type m as intrin-
sically motivated in this way. In particular, we can stipulate that they have
no disutility from putting in effort, while selfish agents do.
In terms of (1) above, suppose, v(1;m,ψ,A, µ) = v(0;m,ψ,A, µ) = 0 for

all µ ∈ [0, 1].12 We also assume, following the classic view of such moti-
vated agents that they are less responsive to incentives than selfish agents.
Specifically, we suppose that if they are given a bonus, β, as a reward then
they value the bonus as γβ where γ ≤ 1.13 In the extreme case γ = 0, then
there is complete motivation crowding when motivated agents are asked to
complete a task. For the type s agents, v (δ; s, ψ,A, µ) = −δψ.
Whether or not this is the correct way of capturing pure intrinsic moti-

vation in our setting is debatable. Drawing on experimental evidence, Ryan
and Deci (2000) emphasize two main factors which encourage intrinsic moti-
vation: (i) competence, i.e. individuals being more motivated by performing
tasks they are good at and (ii) autonomy, i.e. having freedom of choice over
aspects of how the task is performed. So we could think of σ = A as a
situation in which the firm delegates autonomy over task choice in situation
where a range of complex tasks are required to produce an output for the
firm and only the intrinsically motivated are motivated to find a way of deliv-
ering when no reward is specified. Whatever, the micro-foundation, the key
to this benchmark model of intrinsic motivation and the results that follow
is that there is no positive utility from being intrinsically motivated, just the

12Equivalently, we could suppose that they get utility from completing the task which
exactly offsets their cost of effort.
13This is consistent with Deci et al (1999) which provides a meta study of 128 studies and

argument that these support the idea that external rewards crowd out intrinsic motivation.
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absence of disutility.
The organization chooses between two rules for remuneration where A

pays no performance reward and B is a standard individual bonus pay
arrangement which applies through the firm. In the first, the absence of pay-
for-performance is an organizational rule to which the firm adheres. Hence
βA (µ) = 0 while βB (µ) is freely chosen.

Let β̂σ (µ) be the optimal level of bonus and let

Π̂ (µ, σ) = max
β∈C(σ)

{[
y − β̂ (σ)

]
X
(
λ̂ (σ, µ, β)

)}
be the maximized value of profits in each case.
Recognizing that payments to workers are proportional to total output,

profit with σ = A is
Π̂ (µ,A) = yµα.

and for σ = B it is:

Π̂ (µ,B) = max
β≥0

[(y − β)α {µF (γαβ) + (1− µ)F (αβ)}] .

We now have the following result for the choice between the two kinds of
remuneration policies:

Proposition 1 There exists µ̃ ∈ (0, 1) such that no bonus pay is used (σ = A)
if and only if µ ≥ µ̃.

If there are lots of intrinsically motivated agents then the firm will exploit
the fact that it can economize on bonus pay and will choose to eschew a
pay for performance regime. In principal this logic can explain why some
organizations eschew bonus pay. The analysis of Gittleman and Pierce [2013,
Table 1] suggests that around 40% of the private sector in the U.S. uses
performance related pay. But there are big sectoral differences varying
from less than 20% in the hospitality and leisure industries to nearly 70%
in financial services. There, are of course, a range of explanations for this.
But the prevalence of intrinsic motivation in different organizations is one
possible factor.
We now ask what impact the choice of remuneration has on cultural evo-

lution which will depend on the remuneration policy used by the firm. Given
the way that we have modeled it, intrinsic motivation is not evolutionarily
stable. Specifically:
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Proposition 2 For all µ0 ∈ [0, 1] the only stable steady state is µ = 0.

It is crucial for this result that we have not allowed intrinsic motiva-
tion to generate either positive or negative utility per se. This assumption,
combined with motivation crowding-out γ ≤ 1, means that there is no psy-
chological fitness advantage to being an intrinsically motivated type. Thus,
even though there could still be intrinsically motivated workers in organiza-
tions, we should not expect intrinsic motivation of this kind to survive in
the long-run. This would, of course, change this conclusion if there were a
pure joy of motivation, paralleling the idea of warm glow in the literature on
charitable giving. In that case, there would be a fitness advantage to the
intrinsically motivated type.14 In that case, we could have ∆ (µ) > 0 for
µ ≥ µ̃ and, if Assumption 2 holds, then Lemma 2 would apply creating the
possibility of multiple steady states at µ = 0 and µ = µ̄. Another possibility
is that some workers are intrinsically motivated already when they are hired,
due to some pre-workforce socialization by parents or schools. Then in spite
of the fact that motivation being destroyed by socialization at work, there
would be a fresh stock of motivated workers replenishing the workforce and
sustaining a limited level of intrinsic motivation over time.15

It is worth noting that intrinsic motivation declines independently of
whether steady state profits are higher in the long-run when all workers
are intrinsically motivated. Thus, it is quite possible that

Π̂ (1, A) > Π̂ (0, B) .

Besley and Ghatak (2016) note that long-term contracting between the firm
and works might work to alleviate this problem. Hence as Besley and Persson
(2017) observes, this is best thought of as a failure of the Coase theorem for
organizations in the presence of cultural evolution since firms cannot credibly
commit to reward intrinsically motivated workers.

14This could also arise in a model such as Benabou and Tirole (2003) which develops
an approach to intrinsic motivation where the principal has some information relevant to
agent’s payoff and can influence the agent’s beliefs about this thereby affecting the agent’s
effort. In cases where the principal is able to harness an agent’s motivation, this will also
give them a payoff from undertaking a task which those who are not intrinsically moti-
vated do not receive. This would give a boost to the psychological fitness of intrinsically
motivated agents.
15In similar vein, Bisin and Verdier (2001) conjecture that a strong hispanic culture

prevails in the United States despite strong assimiliation forces due to a continuous inflow
of new hispanics.

19



By making the assumption of no intrinsic benefit to intrinsic motivation,
this section provides a useful benchmark for what comes next. The next two
models ground motivation in more specifically —the choice of a mission or
reciprocity. We show that there are then conditions under which motivated
agents survive the cultural dynamic that we are proposing.

4.2 Mission preferences

Now suppose that motivation is linked to a specific action by the firm, namely
something which reduces profits but increases the payoff of the motivated
agents and hence makes them more inclined to put in effort. We will think
of this as a pro-social action but it could also be giving a perk to the workers
which only one group of workers values and makes them more willing to work
hard for the firm e.g. reducing the carbon footprint of the firm. Following
Besley and Ghatak (2005) we will refer to this as mission motivation as
the worker prefers to work for a firm which shares their values or organizes
production in ways that are congenial for workers. Here, however, we do
not allow workers to be heterogeneous in their mission preferences ex ante
but for these to evolve over time due to socialization within the firm. We
continue to focus on the case where the firm is profit-maximizing rather firms
also having mission preferences.16

Suppose then that there is an action which costs the firm c but which has
value ν to the motivated types. This could be a pro-social action, such as a
cosmetics firm which does not use animal testing or using a low carbon tech-
nology. It could also be a private action which generates a local public good
for the workers such as free coffee and pastries. In the latter case, it is simply
a form of benefit which rewards the work for better performance implicitly
by reducing the disutility of effort. We propose the following formulation of
preferences to capture this:

v (m,σ, µ, ψ, δ) =

{
δ [ν − ψ] if σ = A
−δψ otherwise

where ν > 0 is non-pecuniary benefit for the motivated type. We suppose
that v (s, σ, µ, ψ, δ) = −δψ for σ ∈ {A,B}, i.e., the standard formulation of
disutility of effort applies to selfish workers.

16This rules out the possiblity of sorting among workers and firms to take advantage of
mission-motivation.
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There is no direct restriction on the choice of bonuses in this case except
that β ≥ 0. In particular, even for σ = A, we will generally have β > 0. Let
β̂σ (µ) once again denoted the optimal remuneration contracts. The profit
of a firm which chooses the private action generating a local public good for
the workers (σ = A) is

Π̂ (µ,A) = max
β≥0
{[y − β]α [µF (ν + αβ) + (1− µ)F (αβ)]− c} ,

and with σ = B, it is

Π̂ (µ,B) = max
β≥0
{(y − β)αF (αβ)} .

Note that in this case β̂B (µ) is independent of µ. We now have the following
result comparing profits across the two choices available to the firm:

Proposition 3 For small enough c, there exists µ̃ such that the firm uses
pro-social motivation if and only if µ ≥ µ̃.

This result is similar to Proposition 1. Firms will choose to reward their
motivated agents only when there are suffi ciently many of them and it is
cheap enough to do so. It is easy to see that, as in Besley and Ghatak
(2005), β̂A (µ) < β̂B, i.e. bonuses are lower when the firm makes use of
mission-motivation.
Once again we can explore how this affects the cultural dynamics. For

this case we have the following result:

Proposition 4 For all µ0 > µ̃, then if u is small enough and Assumption 2
holds, the organization converges to a steady state where µ = µ̄ < 1 in the
long run. Otherwise, the only stable steady state has µ = 0.

The evolutionary path is pinned down directly by the organizational
choice which itself depends on the initial condition µ0 and there are now
multiple steady states depending on the starting point. If the starting value
of µ is high enough, then the organization will choose a mission to suit
motivated agents which creates an effi ciency advantage and economizes on
monetary incentives. This will result in a psychological fitness advantage to
motivated agents which means that there number of increases over time until
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reaching its high steady state value. The converse is true when the organiza-
tion begins with a low value of µ. This will result in a fall in the proportion
of motivated agents until the organization is populated exclusively by selfish
agents.
Hence the model predicts that mission motivation can survive but only

above a threshold. This is in contrast with the case of intrinsic motivation
where being motivated did not generate any positive utility that could have
fitness advantage in cultural evolution. But if the natural state is µ0 =
0, this is not promising in the case of pure profit maximization. But as
we discuss in the extensions section below, a firm set up a founder who
has mission preferences and gets utility from a pro-social mission can create
an environment for the emergence of a persistent pro-social culture in the
organization.

4.3 Reciprocity

We now explore the possibility that agent motivation can be due to a firm
offering a “fair”reward structure which delivers equal pay for all agents in
the firm. Hence, just as in the case of pure intrinsic motivation, we consider
a case where there are no individual bonuses, i.e. βA (µ) = 0 for all µ . We
continue to model σ = B as a standard incentive arrangement where the firm
can set individualized rewards.
Motivated agents will now put in effort when σ = A. However, we now

think of this as based on positive reciprocity, whereby effort is exchanged for
the firm offering the same reward to all agents, i.e. not differentiating the
pay of those who produce more. However, the expectation on the part of
motivated agents is that all of those who work in the firm put in effort. Those
who do not follow this norm are punished, a feature which has been observed
in lab experiments and is referred to as negative reciprocity. Moreover,
such punishments are meted out to shirkers even if it is costly to those who
make them. To “administer”such punishments, we suppose that agents can
observe other agents’effort decisions. Since motivated agents never shirk, the
cost of such punishment is p (1− µ)χ where χ is the fraction of unmotivated
workers who shirk and p is the cost of punishing. We suppose that this
generates a punishment for the shirking workers of µP which naturally is
increasing in µ, the size of the group of motivated workers.
Given the specific structure of the model, the level of the fixed wage paid

to workers reflects their outside option. Hence the system of rewards is
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egalitarian but with the benefits accruing to the firm in the form of higher
profits. The reciprocity we are focusing applies between workers in the firm
rather than the workers and the firm’s owners. However, analytically, the
argument developed in this sub-section holds regardless of the fixed wage
policy pursued by the firm when σ = A. It could, for example, be the case
that there is a fair wage-effort relationship in the firm of the kind posited in
Akerlof and Yellen (1990) and that even motivated workers shirk when they
paid below the fair wage. Here, we are supposing that the fair wage is the
outside option which is normalized at zero.
We capture these motivations as follows by supposing that the payoff of

motivated agents is:

v (m,σ, µ, ψ, δ) =

{
−p (1− µ)χ if σ = A
−ψδ otherwise.

Although with σ = A, they do not bear a disutility of effort, they now bear
a punishment cost. However, they have a standard disutility of effort when
σ = B, recognizing that positive reciprocity is attached only to the case of
egalitarian incentives. For the selfish agents, the payoff is

v (s, σ, µ, ψ, δ) =

{
−µP (1− δ)− ψδ if σ = A

−ψδ otherwise.

In addition to the standard cost of effort, there is now a punishment from
shirking inflicted by the motivated agents. We now explore the level of effort,
and firm level output, under each of the remuneration schemes.
If σ = A, all of the motivated put in effort and punish those agents who

have shirked so that selfish agents put in effort if and only if ψ ≤ µP,i.e.
their private cost of effort is less than the punishment they face. Then the
fraction of agents who put in effort, is given by F (µP ), i.e. the fraction
of shirkers among the unmotivated is χ (µ) = 1 − F (µP ). Having more
motivated agents in the organization reduces shirking since there is stronger
peer-pressure. Thus total output with σ = A total output is

X̃ (µ) = α [µ+ (1− µ)F (µP )]

which is increasing in µ. There is no inequality of reward when σ = A.
Profits in this case are given by:

Π̂ (A, µ) = X̃ (µ) y
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recalling that β̂A (µ) = 0 by assumption. Thus motivated workers are not
offered a share of output, just their fixed wage. As above, having many
motivated agents makes offering a purely flat wage optimal. Thus, it provides
a micro-foundation for the pure intrinsic motivation case. This is because
effort is provided for “free”and motivated agents also use peer pressure to
elicit effort from selfish agents.
When σ = B, then the analysis is exactly as in the past two sections. In

this case
Π̂ (B, µ) = max

β≥0
{(y − β)F (βα)α}

Denote the optimal bonus share as β̂B (µ). Now we can compare the choice
of organizational form where we have a result paralleling Propositions 1 and
3 above.

Proposition 5 There exists µ̃ such that the firm prefers no individual re-
wards βA (µ) = 0 if and only if µ ≥ µ̃.

This is similar to above where having many motivated agents makes rely-
ing on flat incentives optimal for a profit maximizing as it can harness such
motivation with minimal rewards.
We can now consider how cultural evolution proceeds in this case. In

looking at the utility difference between motivated a selfish agents, bear in
mind that peer pressure imposes a utility loss on both groups of agents. For
motivated agents, it is costly to punish the selfish agents and the selfish
agents are the recipients of those punishments.
We now have the following result showing when this form of reciprocal

motivation can survive when firms endogenously choose the structure of re-
wards based on profit maximizing considerations:

Proposition 6 Suppose that

− (1− µ̃)χ (µ̃) p+

∫ µ̃P

0

ψdF (ψ) > 0

then, if u is small enough and Assumption 2 holds, for all µ > µ̃, the firm
converges to a steady state where µ = µ̄ in the long run for µ0 > µ̃. Other-
wise, the only stable steady state is µ = 0.
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In this case, it is not suffi cient that the organization picks the organization
that exploits motivated agents at the initial condition. This is because this
does not guarantee that motivated agents have a fitness advantage which
depends on whether the cost of making punishments by motivated agents
exceeds the cost of receiving them by selfish agents. So, even if it is optimal
to pick σ = A initially, there may be a time path towards reductions in
motivation leading to individualized rewards and higher inequality overtime.
Hence this model adds an extra consideration which did not arise in the
model with pure mission motivation. However, such organizations may be
able to sustain this modus operandi when it is not too costly to be the type
who uses negative reciprocity to punish the non-cooperative agents. These
organizations will preserve this system of rewards.17

5 Extensions

We now outline some extensions of the core ideas which draw on the different
applications above.

5.1 A Role for Motivated Founders?

We have assumed so far that leader’s are purely profit oriented. We now
consider what happens if we allow them to care intrinsically about choosing
σ = A in the applications above. A key issue is how having motivated
founders can change the organizational dynamic thereby affecting the evolu-
tion of µ. We will explore this for each application in turn.
In the first application where a leader of an organization chooses σ = A

intrinsically, it is still the case that µ = 0 is the ultimate long-run equilibrium
as a psychological fitness disadvantage prevails to being the motivated type.
This further illustrates why pure intrinsic motivation has a fragile quality as
the basis for running an organization.

17Even though there is a preference for fairness, this does not apply to the level of
rewards paid to all workers by the firm. A concern for fairness in rewards could place a
lower bound on bA so that workers are paid above their subsistence wage. Propositions

5 and 6 would hold for any given level of bA ∈
[

z
X̃(µ)

, y
]
. We could interpret bA = y as a

workers’cooperative where there is no residual claimant on profit which is shared among
all of the workers. Effort in the cooperative is sustained by reciprocity.
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In the second application, having a leader committed to σ = A always
gives a fitness advantage to the motivated types. Now the organizational
will converge to having a motivated workforce with µ = µ̄ even if it begins
from µ = 0. This is interesting since it suggests that a founder who runs the
firm in a particular way can have a long-run impact as long the firm is run
by the founder to the point where µ ≥ µ̃ where µ̃ is defined in Proposition
3 as along as u is small enough. Thereafter, even if the firm is taken over
by a pure profit maximizer, it will be run as a motivated firm. A classic
example which fits this path is the takeover of Ben and Jerry’s Ice Cream
by Unilever which led many to doubt whether it would preserve its ethical
stance on the sourcing in inputs. But it would be optimal to adhere to
the mission by a profit-maximizer once it is entrenched making it credible
that the non-profit mission is preserved. Moreover, the apparent non-profit
mission will actually generate higher profits than a for-profit mission due to
the motivational benefits on employees. However, if the takeover is too early
in a firm’s history, then a profit-maximizing leader would revert of σ = B
and the firm would converge back to µ = 0 as in Proposition 4.
The third application adds an additional consideration. Having a mo-

tivated leader committed to σ = A need not create an organization with a
workforce motivated by fairness if µ is initially suffi ciently low since there
is no fitness advantage to the fairness motivated types until µ is suffi ciently
high. This is because peer pressure costs for the few motivated agents at
the starting point is insuffi cient to create a positive psychological fitness ad-
vantage to such agents. Building a culture of fairness among the employees
will happen when the leader is committed to σ = A only if, at the initial
condition µ0,

− (1− µ0)χ (µ0) p+

∫ µ0P

0

ψdF (ψ) > 0 (7)

holds. Otherwise, µ will converge to zero even if the founding leader believes
in fairness. Moreover, the profits of the firm will be lower than if it was run
as a profit maximizing firm. The converse is true in the case where (7)
holds. Now the founder will have a permanent effect on the firm once µ is
high enough. Hence, even if the leader of the organization is no longer com-
mitted to fairness, it will optimal to run the firm this way once the founder
is no longer running the firm. This example casts light on why workers’
cooperatives are quite rare even the founders are committed to running firms
this way. But once the culture is entrenched, such firms will persist.
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5.2 The Impact of Regulation

Regulation which affects the firms choice between σ = A and σ = B will
have a similar effect to being run by a motivated leader. Perhaps the most
interesting case is where there is mission motivation and regulation forces a
firm to pick a specific mission. This will create a fitness advantage for the
mission-motivated type which in turn leads µ to grow over time. This may
have a persistent effect on the organization in the sense that, if the regulation
is abolished, it will not necessarily be optimal for the firm to choose σ = B
since µ ≥ µ̃.
To be more concrete, suppose that there is a regulation which forces a

firm to have a green technology. This may lead to a temporary loss of
effi ciency to the firm by lowering profits (due to the cost c). But it will also
give a fitness advantage to environmentally motivated workers whose payoffs
are now higher than those who do not value the environmental stance of
the firm. Eventually the green technology may bring in more profit in the
long-run as workers are willing to work hard for green firms. Moreover, it is
self-sustaining in the sense that it becomes optimal for the firm to maintain
a green stance even if the regulation us taken away.

5.3 The Evolution of Inequality

Studying motivational dynamics can also provide insights into inequalities
in the wage structure. One of the most striking findings in Piketty (2013)
is that there was a sharp fall in inequality following the Second World War.
One popular view of this is in terms of shifting social norms. Moreover, the
observation that this unravelled in the 1980s and onwards is attributed to a
norm dynamic which tolerated great inequality.
Our third application can provide some insight into that process since it

has a prediction for how inequality in organizations can co-evolve with agent
motivation. When σ = A, there is no differentiation in rewards. However in
a type B organization the variance of rewards inside the organization. An
obvious measure of inequality in rewards within an organization is:(

F
(
β̂ (µ)α

)
α
(

1− F
(
β̂ (µ)α

)
α
))

.

We can then interpret changing inequality over time varying with µ.
If the second world war caused a positive µ shock brought about by

socialization during war service then this could reduce inequality as firms

27



adopt more egalitarian wage structures in line with Proposition 5. However,
whether this is sustained over time is not clear as Proposition 6 shows. As
we saw, this depends on the effectiveness of the peer pressure mechanism
needed to sustain it and the exact initial condition. In some organizations,
a high value of µ would be able to sustain continued use of egalitarian re-
wards whereas in others it could unravel over time. This could explain why
inequality rises again over time as fewer workers that were subject to the
position µ shock are in the work force and there are insuffi ciently strong
incentives to become a reciprocal type among those who remain.

5.4 Revenue Shocks

Things which affect productivity, i.e. increase output are neutral with re-
spect to the choice of reward structures. However things which make some
activities relatively more profitable in the market are not. Specifically, con-
sider what happens when there are increases in the price of a good per unit
of output, i.e. y in the model. With a modest strengthening of Assumption
1, all three of our applications imply that this will tend to favor choosing
σ = B over σ = A. Formally, we state this as:

Proposition 7 Suppose that F (·) is concave then an increase in y raises
the threshold above which σ = A is chosen in all three applications.

This suggests that non-standard incentives are likely to be used only in
firms which are relatively less profitable. In the case of mission motivation
and fairness motivation, this has implications for the evolution of motivation
since the threshold for µ at which there is convergence to 1 is higher.

5.5 Strategic Socialization

In our model, firm optimize without taking into account the effect that their
decisions have on the socialization process. However, it is possible that they
understand that they are creating cultural as well as economic incentives.
This would potentially affect decisions over β and σ. This may create
a trade-off for the firm between which system remuneration is short term
versus long-term optimal and the discount factor used could therefore affect
the strategy pursued. To provide a benchmark, suppose that the firm is
patient and cares only about long run payoffs where µ = 1 or µ = 0. This
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would then look a lot like the incentives that we discussed under motivated
leaders above. But, as we cautioned in that case, our third application where
agents care about reciprocal behavior, there may not be any way to achieve
µ = 1 given the punishment technology that workers have.
This discussion assumes that there are no other tools available to the firm

to socialize workers. But it could be that training could be used as part of
the process, or firms can take overt efforts to project the fortunes of different
types using narratives or portraying stereo types. How far this has to be
anchored in rational worker behavior is moot. In standard economic models,
the assumption is that agents are not systematically fooled and can “see
through”efforts by firms to influence them. Attempts to socialize workers
may also come from outside the organization. For example, countries with
strong ideologies such as communist countries like North Korea engage in
intense propaganda for national loyalty. This may have a particular impact
when there are is a large state-owned enterprises. Opening the socialization
black box is an interesting topic for future research.

6 Concluding Comments

This paper has suggested a framework for studying the evolution of motiva-
tion alongside the reward structures in firms. It has emphasized how these
co-evolve and that the choice of reward structures can either enhance or di-
minish intrinsic motivation, mission motivation and fairness motivation. For
the latter two, we have shown that organizations can harness non-pecuniary
motivations even when the goal of the organization is profit-maximization.
However, there are natural threshold effects which mean that this takes hold
only when µ is suffi ciently high. Otherwise, there is a descent towards
standard individualized incentives and standard selfish preferences.
The paper fits into a wider agenda which appreciates that the profit

motive has wider consequences for the culture of societies as emphasized,
for example, by Sandel (2012) and Titmuss (1970). But to appreciate their
arguments, it is necessary to utilize the idea that preferences are endogenous.
Although this remains a debating point in economics, the tools developed, for
example, in Alger and Weibull (2013) and Dekel et al (2007) open up these
possibilities. Putting structure on this helps to give some discipline to this
process and illustrates the limits on the arguments. It also illustrates the
range of circumstances in which homo economicus has a fitness advantage.
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Appendix

Proof of Lemma 1 Assumption 1 ensures that the following problem is
well-behaved:

β ∈ arg max Π (β)

where Π (β) = (y − β)H (β) and

H (β) = µF (ν + γαβ) + (1− µ)F (αβ)

where ν > 0 and γ ≤ 1. There are two applications that we will study, one
for which ν = 0 and γ < 1 and another for which ν > 0 and γ = 1.

To prove Lemma 1, first note that a standard result is that Π (β) is quasi-
concave if log (H (β)) is concave, i.e.

h′ (β)

h (β)
− h (β)

H (β)
< 0

where we use h (β) for the derivative of H (β), like a density function, and
h′ (β) for its derivative. This can be rewritten as

H (β)h′ (β)

{h (β)}2 < 1. (8)

Now, the first-order condition for the choice of β is

Π′ (β) = −H (β) + [y − β]h (β) = 0.

Evaluated at β = 0,

Π′ (0) = −µF (ν) + αy {γµf(v) + (1− µ) f (0)}
The second-order condition for the choice of β is:

−2h (β) + [y − β]h′ (β) < 0.

Plugging in the first-order condition, the condition becomes:

−2h (β) +
H (β)h′ (β)

h (β)
< 0

or,
H (β)h′ (β)

{h (β)}2 < 2.

This holds if (8) holds. So it is suffi cient to assume that log (µF (ν + γαβ) + (1− µ)F (αβ))
is concave.�
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Proof of Lemma 2 Recall that

µt+1 − µt = µtΓ (µt) .

Observe that

Γ (1) = u [ρ (1− u) {2G (∆ (1))− 1} − 1] < 0 (9)

as ρ, u, and G (∆ (1)) are all less than or equal to 1. Also,

Γ (0) = ρ (1− u) {2G (∆ (0))− 1} − u.

For G (∆ (0)) > 1
2
, so long as u is small enough, Γ (0) > 0. Otherwise, for

G (∆ (0)) small enough, Γ (0) < 0.
Now, consider (5). For u = 0, we get Γ(µ) = ρ (1− µ) {2G (∆ (µ))− 1}.

For ∆ (µ) > 0, G (∆ (µ)) > 1
2
and so Γ(µ) ≥ 0. Since Γ(µ) is decreasing in

u, for a small enough value of u, Γ (µ̃) > 0 assuming there exists µ̃ such that
∆ (µ̃) > 0.
Since Γ (µ) > 0 is continuous and we assume in Assumption 2 that it is

strictly concave (9), then the intermediate value theorem implies that there
exists two values of µ,

{
µ, µ̄

}
with 1 > µ̄ > µ ≥ 0 such that Γ

(
µ
)

= Γ (µ̄) =

0. Moreover, Γ′
(
µ
)
> 0 > Γ′ (µ̄). Hence for all µ > µ µt+1 − µt > 0 and

for µ > µH , µt+1 − µt < 0. So µ̄ is a stable steady-state when µ > µ, i.e.
limt−∞µt → µ̄. �

Proof of Proposition 1 Assumption 1 guarantees that β̂B (µ) > 0 for all
µ ∈ [0, 1]. By Lemma 1, this maximization problem is well-behaved and has
an interior solution β̂B (µ). Now note that at µ = 0 we have:

Π̂ (0, A) = 0 < αF
(
αβ̂B (0)

) [
y − β̂B (0)

]
= Π̂ (0, B) .

Also, for µ = 1 we have:

Π̂ (1, A) = yα > αF
(
γαβ̂B (1)

){
y − β̂B (1)

}
= Π̂ (1, B) .

Hence for small enough µ, then σ = A with the opposite being the case when
σ = B. Finally note that

d
[
Π̂ (µ,A)− Π̂ (µ,B)

]
dµ

= α
[
y −

[
F
(
γαβ̂B (µ)

)
− F

(
αβ̂B (µ)

)] [
y − β̂B (µ)

]]
.

35



For γ < 1, F
(
γαβ̂B (µ)

)
−F

(
αβ̂B (µ)

)
< 0, while for γ = 1, F

(
αβ̂B (µ)

)
−

F
(
αβ̂B (µ)

)
= 0. Either way, this expression is strictly positive. As µ→ 0,

Π̂ (0, A) = 0 < Π̂ (0, B) and Π̂ (1, A) > Π̂ (1, B), with this condition, there
must be a µ̃ ∈ (0, 1) such that flat (zero) wages are used (σ = A) if and only
if µ ≥ µ̃.�

Proof of Proposition 2 First, note that in this application:

∆ (µ) =

{
0 if µ ≥ µ̃∫ αγβ̂B(µ)
0

[
αγβ̂B (µ)− ψ

]
dF (ψ)−

∫ α̂βB(µ)
0

[
αβ̂B (µ)− ψ

]
dF (ψ) < 0 otherwise.

The first row is due to the fact thatm-type agents work but incur no disutility
(and get no bonus) while s-type workers do not work, do not incur any
disutility and get no bonus. Then for all u > 0,

µt+1 − µt = −uµt < 0

using (5) since G (0) = 1/2.
Now with µ < µ̃, (5), implies that:

µt+1 − µt = ρ (1− µt (1− u))µt (1− u) [2G (∆ (µt))− 1]− uµt < 0

since G (∆ (µ)) < 1/2 for all ∆ (µ) < 0. Hence globally µt+1 − µt < 0 and µ
converges to zero.�

Proof of Proposition 3 We have

Π̂ (µ,A) = max
β≥0
{[y − β]α [µF (ν + αβ) + (1− µ)F (αβ)]− c}

and with σ = B, it is

Π̂ (µ,B) = max
β≥0
{(y − β)αF (αβ)} .

Applying Lemma 1, the maximization problems in Π̂ (µ,A) and Π̂ (µ,B)
are well-defined (in the case of Π̂ (µ,B) we simply apply Assumption 1 and
Lemma 1 with µ = 0).
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Note that Π̂ (0, A) = maxβ≥0 {[y − β]αF (αβ)− c} , and note that Π̂ (0, A) =

Π̂ (0, B) when c = 0. Then differentiating Π̂ (0, A) with respect to c and ap-
plying the envelope theorem with respect to c, shows that Π̂ (0, A) < Π̂ (0, B)
for all c > 0. Now note that if c = 0 , then for µ = 1

Π̂ (1, A) =
[
F
(
ν + αβ̂A (1)

)
α
] [
y − β̂A (1)

]
≥ F

(
ν + αβ̂B

)
α
[
y − β̂B

]
> F

(
αβ̂B

)
α
[
y − β̂B

]
= Π̂ (1, B)

for ν > 0 by the fact that F (.) is increasing where the first inequality holds
since β̂A (1) is the profit maximizing bonus.
Hence there exists a range of c ∈ [0, c] where c > 0 such that:

Π̂ (1, A) = F
(
ν + αβ̂A (1)

)
α
[
y − β̂A (1)

]
− c

> Π̂ (1, B) .

Finally note that for all µ ∈ [0, 1]

d
[
Π̂ (µ,A)− Π̂ (µ,B)

]
dµ

=
dΠ̂ (µ,A)

dµ
=
[
F
(
ν + αβ̂A (µ)

)
− F

(
αβ̂A (µ)

)]
α
[
y − β̂A (µ)

]
> 0.

Given the values of Π̂ (µ,A) and Π̂ (µ,B) at µ = 0 and µ = 1, this establishes
the fact that there exists µ̃ such that the firm uses pro-social motivation if
and only if µ ≥ µ̃.�

Proof of Proposition 4 First, note that in this application:

∆ (µ) =

{ ∫ ν+αβ̂A(µ)
0

[
ν + αβ̂A (µ)− ψ

]
dF (ψ)−

∫ αβ̂A(µ)
0

[
αβ̂A (µ)− ψ

]
dF (ψ) > 0 if µ ≥ µ̃

0 otherwise.

Note that for µ ≥ µ̃, the expression in the first row is increasing in µ. Hence
Lemma 2 applies as long as Assumption 2 holds and u is small enough and
hence limt→∞ µt = µ̄.

Now suppose that µ < µ̃, then, since G (0) = 1/2, (5) implies that

µt+1 − µt = −uµt < 0.

Hence µ converges to zero. �
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Proof of Proposition 5 We have

Π̂ (µ,A) = X̃ (µ) y

and
Π̂ (µ,B) = max

β≥0
{(y − β)F (βα)α} .

Note that for µ = 0 :

Π̂ (0, A) = 0

< F
(
β̂Bα

)
α
(
y − β̂B

)
= Π̂ (0, B) .

For µ = 1:

Π̂ (1, A) = αy

> F
(
β̂Bα

)
α
[
y − β̂B

]
= Π̂ (1, B) .

Finally, as Π̂ (A, µ) = X̃ (µ) y (while Π̂ (µ,B) does not depend on µ) and
X̃ (µ) = α [µ+ (1− µ)F (µP )]

d
[
Π̂ (µ,A)− Π̂ (µ,B)

]
dµ

= [1− F (µP ) + (1− µ)F ′(µP )P ]αy > 0

As this is positive for all µ, it holds for µ = µ̃ which is the interior point at
which Π̂ (µ̃, A) = Π̂ (µ̃, B), with Π̂ (µ,A) > Π̂ (µ,B) for µ ≥ µ̃.�

Proof of Proposition 6 In this case:

∆ (µ) =

{
− (1− µ)χ (µ) p+

∫ µP
0

ψdF (ψ) if µ ≥ µ̃
0 otherwise.

The top row is increasing in µ but can be positive or negative. If ∆ (µ̃) > 0
then Lemma 2 applies as long as u is small enough and Assumption 2 holds.
Hence µt converges to µ̄. If ∆ (µ̃) ≤ 0, then using (5) we have that

µt+1−µt =

[
(1− u) (1− µt (1− u))

[
2G

(
− (1− µt)χ (µt) p+

∫ µtP

0

ψdF (ψ)

)
− 1

]
− u
]
µt < 0

since − (1− µt)χ (µt) p+
∫ µtP
0

ψdF (ψ) < 0. Hence for all µ ≤ µ̃, µ converges
to 0. Finally, if µ ≤ µ̃, then, after using (5),we have

µt+1 − µt < −uµt
since ∆ (µ) = 0. Then µ converges to zero in this case too. �
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Proof of Proposition 7 In general, let

Ω (µ) = Π̂ (A, µ)− Π̂ (B, µ) .

We have already shown in the proofs of Propositions 1, 3 and 5 that this is
increasing in µ. Hence it suffi ces to show that it is decreasing in y evaluated
at µ̃. We will show this in each application.
First, we look at the intrinsic motivation case.

Π̂ (µ,A) = yµα (10)

recognizing that payments to workers are proportional to total output and
for σ = B it is:

Π̂ (µ,B) = max
β≥0
{(y − β)α [µF (γαβ) + (1− µ)F (αβ)]} .

This implies that

∂Ω (µ̃)

∂y
= α [µ̃− [µ̃F (γαβ) + (1− µ̃)F (αβ)]] < 0

since [
y − β̂B (µ̃)

] [
α
[
µ̃F
(
γαβ̂B (µ̃)

)
+ (1− µ̃)F

(
αβ̂B (µ̃)

)]]
= yµ̃α

implies that α
[
µ̃F
(
γαβ̂B (µ̃)

)
+ (1− µ̃)F

(
αβ̂B (µ̃)

)]
> µ̃α.

Now consider the mission motivation case

∂Ω (µ̃)

∂y
= α

[
µ̃F
(
ν + αβ̂A (µ̃)

)
+ (1− µ̃)F

(
αβ̂A (µ̃)

)
− F

(
αβ̂B

)]
.

Let Xσ be the level of output in a firm with remuneration package σ. To
show that this is negative note that, if F (·), is concave then

∂XA

∂β
<
∂XB

∂β

for all µ ∈ [0, 1]. Then since[
y − c− β̂A (µ)

] ∂XA

∂β
= XA and

[
y − β̂B

] ∂XB

∂β
= XB
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and [
y − c− β̂A (µ)

]
XA =

[
y − β̂B

]
XB

at µ̃, we have (
XA
)2

∂XA

∂β

=

(
XB
)2

∂XB

∂β

which implies that XA < XB. This proves the result.
Finally, consider the case of fairness motivation. In this case

∂Ω (µ̃)

∂y
= XA − F (βα)α < 0.

To see this, note that at µ̃

yXA =
[
y − β̂B

]
F
(
β̂Bα

)
α

which implies that XA < F (βα)α. �
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