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Abstract

Why do some organizations perform so much better than others, and often persistently

so? While the economics literature traditionally emphasizes the importance of incentives,

other social sciences focus on the role of organizational culture. Yet very little is known

about how an organization’s incentive structure and its culture jointly shapes its perfor-

mance. This paper therefore develops a formal model of how an organization’s incentives

and culture interact. The model offers a unified explanation for a variety of empirical phe-

nomena, including why an organization’s culture can be difficult to change and why there

can be persistent performance differences across companies even when they have access to

the same technology and resources.
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1 Introduction

A longstanding question in economics is why organizations that are fundamentally similar in

all respects differ so much in their performance.1 However, our understanding of the central

determinants of organizational performance is still limited. While economics has a well-developed

theory of how organizational features that are directly payoff-relevant – e.g., incentive systems,

allocation of decision rights, information flows –,2 there is mounting empirical evidence from

across the social sciences that an organization’s performance also depends on its culture. Despite

this growing empirical literature, a unified theoretical framework is still lacking. This makes it

difficult to address key questions such as: Why so some incentive structures work well for some

organizational cultures but not others? How to design incentives when culture matters? Why is

it so difficult to improve performance by changing the organization’s culture?

To answer these questions, this paper develops a simple behavioral model of economic incen-

tives and organizational culture. The central building block is the finding from psychology that

an organization’s culture shapes people’s beliefs about what others might do (DiMaggio, 1997).

This simple model is able to provide a unified explanation for a variety of disparate evidence,

including why an organization’s culture can be difficult to change, why mergers and acquisitions

often fail to live up to expectations, and why there can be persistent performance differences

across companies even when they have access to the same technology and resources. As a side

product, it delivers new tools that bridge the work on organizations in economics and other

disciplines, including management, strategy, and organizational theory.

The model focuses on a central problem in organizational design: How to incentivize agents

to work when they can free-ride on each others’ efforts. As in the seminal model of Holmstrom

(1982), the principal wants to incentivize agents work towards a common project. Because

individual effort levels are not observable, payments can depend only on the project outcome.

Working increases the likelihood that the project succeeds but is costly. Agents are protected by

limited liability. That is, the principal cannot penalize the agents: all payments to the agents

have to be non-negative. Thus, it is without loss of generality to restrict attention to the case

where the agents are paid a bonus b ≥ 0 when the project succeeds and get 0 otherwise.

The principal’s problem is to induce agents to work at the lowest possible cost. To illustrate,

suppose that working (choosing H) costs c > 0 and that the probability that the project is a

success when m agents shirk (choose L) is νm, where ν ∈ (0, 1). Then, if there are two agents,

payoffs are given by:

1See Gibbons and Henderson (2013) for an excellent discussion and literature review.
2See Gib (2013) for an overview.
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H L

H b− c, b− c ν b− c, ν b
L ν b, ν b− c ν2b, ν2b

There are obvious externalities: If an agent works, he increases the payoff to the other agent.3

Of course, agents do not internalize these externalities so there is scope for free-riding. But

this is not the only problem that the principal faces; there are also strategic complementarities.

That is, an agent has a greater incentive to work if he other agent works.4 This means there

is scope for coordination failure: Depending on how the bonus is set, there can be two pure

Nash equilibria: one in which both agents work, and one in which both agents shirk. So,

even if it is incentive compatible for both agents to work (i.e., (H,H) is a Nash equilibrium),

the agents may shirk if they are unsure whether the other will work. In the words of Palfrey

(1990), “incentive compatibility is only half of the implementation problem. The other half is

the multiple equilibrium problem.”

The economics literature has used two opposing approaches to the multiple equilibrium prob-

lem: The partial implementation literature assumes that agents coordinate on the principal-

preferred Nash equilibrium whereas the full implementation literature assumes that agents co-

ordinate on the principal’s least-preferred equilibrium. Thus, under partial implementation, the

principal choose the minimum bonus bpartial such that all agents work in some Nash equilibrium;

and under full implementation, he selects the minimum bonus bfull ≥ bpartial such that all agents

work in all Nash equilibria (Halac et al., 2021; Winter, 2004). But neither of these approaches

can explain why some organizations seem to select better equilibria than others, and which in-

terventions, if any, can lead them to coordinate on better outcomes (Gibbons and Henderson,

2013).

Building on my earlier work (Kets et al., 2019; Kets and Sandroni, 2019, 2021), I therefore

explicitly model how an organization’s culture affects behavior. The starting point is the obser-

vation is that many organizations rely on broad principles to guide workers’ actions (Akerlof and

Kranton, 2005; Akerlof et al., 2020; Camerer and Vepsalainen, 1988; Gibbons et al., 2021; Kreps,

1990). These cultural rules are generally left implicit and are often communicated through sto-

ries or slogans. For example, the organization may tell stories about how a difficult project was

brought to a successful conclusion through exceptional teamwork. This is of course not how an

organization would operate if its employees were all like the proverbial homo economicus. In

such an idealized world, the organization would be able to costlessly communicate what it would

3For example, if agent j works, then, by working, agent i 6= j increases j’s payoff from ν b− c to b− c.
4The incentive to work for agent j (for a given action of agent i 6= j) is the difference in payoff from working

and shirking. If agent i works, the incentive for j to work is b − c − ν b = (1 − ν) b − c whereas if i shirks, j’s

incentive to work is only ν, b− c− ν2b = ν(1− ν)b− c < (1− ν) b− c.
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expect its employees to do in every possible contingency. But in real life, there are limits to what

can be communicated. Telling stories can then be an effective way to communicate to employees

what is expected of them. While this is obviously a noisy way to communicate, it has the ad-

vantage that stories often have a visceral impact, i.e., they directly influence people’s instinctive

responses (DiMaggio, 1997). For example, employees who have been exposed to stories about

how teams operate within their organization may be inclined to approach teamwork in a similar

way. Of course, talk is cheap: Telling stories, even highly effective ones, will not be sufficient to

induce agents to work. However, an effective organizational culture can reduce incentive cost by

helping to coordinate expectations.

This simple approach can shed light on why some organizations perform so much better than

others. Because the organization’s culture influences the reasoning process, some organizations

are able to incentivize agents at a lower cost than others. An organization whose culture makes

it very costly to induce agents to work may opt not to implement the first best (i.e., all work).

Such an organization would thus suffer from low performance relative to an organization whose

culture makes it possible to implement the first best at low cost.

The model can also shed light on how an organization’s culture influences its incentive costs

(and thus its ability to implement the first best). For example, the model predicts that it

is costlier to incentivize agents if they do not identify with the organization’s mission. That

can help better understand why incentive payments are lower in some sectors. The model also

predicts that having a weak culture can be optimal if the culture is not very effective. This is

consistent with evidence from the management literature (Kotter and Heskett, 1992) but cannot

be obtained with other models (see Section 4 for a literature review). The model can also

helps better understand why culture change is so difficult: The model predicts that changing an

organization’s culture generally tends to increase incentive costs, even if adjusting incentives is

costless. This can help explain why organizations whose culture is no longer effective may wish

to start fresh at a greenfield site (Brynjolfsson and Milgrom, 2013).

The remainder of this paper is organized as follows. Section 2 introduces the model and

Section 3 presents the main results. Section 4 concludes by discussing the related literature.

2 Model

2.1 Moral hazard

The baseline model builds on the classic model of moral hazard in teams of Holmstrom (1982).

The principal offers a contract to a set N = {1, . . . , n}, n ≥ 2, of agents to incentivize them

to work towards a common project. Each agent j ∈ N can either work (denoted ej = H) or
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shirks (ej = L). The cost of working is c > 0. Depending on whether agents work or fail, the

project succeeds or fails: If m agents shirk, the probability that the project is a success is νm

for ν ∈ (0, 1).

Individual effort is not verifiable. Hence, only the project outcome (success or failure) is

contractible. Agents are protected by limited liability: Any payment from the principal to an

agent is required to be nonnegative. Hence, it is without loss of generality to restrict to success-

contingent bonuses: Each agent receives a bonus b ≥ 0 if the project succeeds and 0 otherwise.5

This induces an n-player game that we denote by Gn(ν, b, c)

2.2 Equilibrium

I assume that agents form a belief about what others might do by taking their perspective,

using their own experience as a guide. In psychology, the (cognitive) ability to take another

person’s perspective is termed theory of mind.6 It has two phases. To form a belief about how

other agents might respond to a situation, an agent first observes his own instinctive reaction

and projects it onto others. This is a rapid and instinctive process referred to as first-person

simulation (Goldman, 2006). It is followed by a slower, more deliberative process whereby the

agent reasons about the other agents based on a naive understanding of psychology (Gopnik and

Wellman, 1994). This may lead him to adjust his initial belief.

Following Kets and Sandroni (2021), I model this as follows. Each agent j ∈ N has an

impulse to work (denoted Ij = H) or to shirk (Ij = L). Impulses are drawn from a distribution

µ((Ij)j) that depends on the organization’s culture, as discussed in Section 2.3 below. Impulses

are privately observed and do not directly affect payoffs. Agents’ instinctive reaction is to follow

their initial impulse. That is, if an agent’s impulse is Ij = H, then his pre-reflective inclination

is to work, and if Ij = L, he is inclined to shirk. This defines the agent’s level-0 strategy σ0
j (i.e.,

σ0
j (Ij) = Ij). Since agents are introspective, each agent realizes that other agents likewise have

an impulse. So, each agent j forms a posterior belief µ(I−j | Ij) about the other agents’ impulses.

This allows the agent to formulate a best response to the other agents’ level-0 strategy.7 This

defines his level-1 strategy σ1. The reasoning does not stop here: For any level k > 0, agents’

level-k strategy σk
j is a best-response to the level-(k−1) strategy σk−1

−j of the other agents. Agents

continue to reason in this way until they no longer wish to revise their choice. Accordingly, the

5The assumption that agents receive identical bonuses follows Winter (2004). Halac et al. (2021) consider the

case where agents can receive different bonuses.
6Thus, theory of mind needs to be distinguished from empathy which is the emotional ability to take another

person’s perspective (Singer and Fehr, 2005).
7If there are multiple best responses, an action is chosen using a fixed tie-breaking rule. The choice of

tie-breaking rule does not affect results.
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behavior of agent j ∈ N is described by the limit σj := limk→∞ σ
k
j of the reasoning process (if it

exists). The profile σ = (σj)j of limiting strategies is an introspective equilibrium.

Introspective equilibrium can be related to one of the classic solution concepts in game theory:

Proposition 1. (Kets and Sandroni, 2021) Any introspective equilibrium is a correlated

equilibrium.

By the epistemic characterization of correlated equilibrium by Aumann (1987), Proposition

1 implies that agents’ behavior is consistent with common knowledge of rationality. So, while

agents choose their action by introspection rather than a deductive equilibrium analysis, they

behave as if they are rational, believe that others are rational, believe that others believe that

others are rational, and so on.8

2.3 Organizational culture

An organization’s culture induces common-(p, q) belief. That is, with probability p ∈ (0, 1),

working is culturally salient in the sense that with probability q ∈ (1
2
, 1), each agent has an

impulse to work (independently across agents). Thus, with probability p, in expectation, most

agents have an impulse to work and think it is likely that most have an impulse to work and

think it is likely that most. . . Likewise, with probability 1−p, shirking is culturally salient in the

sense that with probability q each agent has an impulse to shirk (again, independently across

agents). So, if shirking is culturally salient, in expectation, most agents have an impulse to shirk

and think it is likely that most have an impulse to shirk, etc.

The parameter p ∈ (0, 1) can be viewed as a measure of how effective an organization is at

aligning agents’ impulses with its goals. If p is close to 1, then, ex ante, we expect most agents

to have an impulse to work, while if p is close to 0, we expect most agents to have an impulse to

shirk (ex ante). The parameter q ∈ (1
2
, 1) measures the consistency of an organization’s culture,

that is, the extent to which agents agree on what the cultural rule prescribes. If q is close to

1 then the organization’s culture is highly consistent in the sense that it is highly likely that

agents share the same impulse. If q is close to 1
2
, on the other hand, the culture is not very

consistent in that, regardless of whether working is culturally salient, about half of the agents

work (in expectation) while the other half shirks.

8A formal proof can be found in Kets and Sandroni (2021). The intuition is straightforward: At level 1, agents

play a best response to their belief and hence cannot choose an action that is strictly dominated. By induction,

at level k, agents choose a best response that other agents choose actions that survive k rounds of the iterated

elimination of strictly dominated strategies. So, in introspective equilibrium, agents choose actions that survive

the iterated elimination of strictly dominated strategies. Since agents’ beliefs are consistent with a common prior

(the impulse distribution), we have a correlated equilibrium.
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An organization can then be viewed as a combination of a game Gn(ν, b, c) that specifies the

strategic environment of the team together with its culture (p, q). We denote an organization

by O = (Gn(ν, b, c); p, q).

The following preliminary result shows that an introspective equilibrium exists and is unique

except in knife-edge cases.9

Proposition 2. Any organization has an introspective equilibrium and it is generically unique

(i.e., it is unique for a set of organizations of Lebesgue measure 1).

While Proposition 2 shows that organizations generically have a unique introspective equi-

librium, an organization’s introspective equilibrium may depend on its culture. That is, two

organizations O = (G; p, q), O′ = (G; p′, q′) that face the same economic environment G but

have a different culture (i.e., (p, q) 6= (p′, q′)) may have different introspective equilibria. This

captures the idea that behavior is shaped by both the economic environment and the organiza-

tion’s culture.

2.4 Organizational design

To gain insight into how an organization’s culture affects performance, suppose that the first

best outcome is that all agents work. That is, in the absence of incentive problems (individual

efforts are observable), the organization’s profit is maximized when all agents work (i.e., the

profit Π(m) for the organization when m agents work satisfies Π(m) − Π(m − 1) > c for all

m ≤ n). Then, given an organization O, say that a bonus b induces agents to work if all agents

work in every introspective equilibrium of O. A bonus b∗ is optimal if it minimizes the incentive

costs (total expected bonus payment) among all bonuses that induce agents to work.10 Notice

that by Proposition 2 this problem is well-defined.

Characterizing the optimal bonus b∗ can help better understand persistence differences across

organizations. If an organization O has high incentive costs (i.e., b∗ is high), then it may

be prohibitively costly to implement the first best; such an organization may choose a bonus

that induces only some agents to work. As a result, its performance will suffer relative to an

organization O′ whose incentive costs are lower and that chooses to implement the first best.

A possibility that is of particular interest is when the organizations face the same economic

environment but their incentive costs differ due to differences in their culture (i.e., O = (G; p, q),

9Kets and Sandroni (2021) prove a similar result for a continuum of agents.
10As in Winter (2004, footnore 3), the optimal bonus itself need not induce agents to work. Formally, b∗ is the

optimal bonus if (1) there is no bonus b < b∗ that induces agents to work; and (2) for any ε > 0, b∗ + ε induces

agents to work.
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O′ = (G; p′, q′), (p, q) 6= (p′, q′)). The next section studies how an organization’s culture affects

its incentive costs in this case.

3 Organizational Culture and Incentives

This section studies how the effectiveness and consistency of an organization’s culture affect its

incentive costs. The first result shows that effective cultures economize on incentive costs. To

state the result, denote the bonuses under partial and full implementation by bpartial and bfull,

respectively. Throughout the remainder of the paper, effort cost c > 0 and technology parameter

ν ∈ (0, 1) are fixed so as to focus on how the optimal bonus varies with organizational culture

(i.e., b∗ = b∗(p, q)).

Proposition 3. [Effectiveness] More effective cultures have lower bonuses: As the effective-

ness p increases, the optimal bonus b∗ falls. Moreover, b∗ ∈ (bpartial, bfull).

Proposition 3 shows that an organization’s culture helps solve both the free-rider and the

multiple equilibrium problem, and at a lower cost than under full implementation (i.e., b∗ < b).

Economic incentives and organizational culture are substitutes: More effective cultures have

lower incentive costs.11

The intuition behind Proposition 3 is straightforward: If the culture is effective (i.e., p high),

agents think it is likely that the others have an impulse to work. Because the game has strategic

complementarities, this means that agents have a strong incentive to work at level 1 even if the

bonus is not very high. So, the bonus that induces agents to work at level 1 is small. A similar

argument applies at higher levels. Hence, if the culture is effective, the bonus that induces agents

to work can be small.

An intuitive implication of Proposition 3 is that it is easier to incentivize agents if their

impulses are more aligned with the organization. Thus, the model predicts that incentives costs

will be lower in sectors where employees identify with the organization’s mission. Conversely, if

there is a change that causes impulses to be misaligned with with organization, incentive costs

may increase.

The next result considers which level of consistency minimizes incentive costs. For given

ν, b, n and p, the optimal level of consistency q∗(p) minimizes b∗.

Proposition 4. [Consistency] Assume n = 2. The optimal level of consistency q∗(p) increases

with the effectiveness p of a culture, where the increase is strict whenever p > 1
2
.

11This need not be true in the long run, when the organization’s culture and its incentive systems co-evolve

(e.g., Bisin and Verdier, 2017).

8



0.2 0.4 0.6 0.8 1.0
p

0.6

0.7

0.8

0.9

1.0

q*

Figure 1: The optimal level of consistency q∗(p) as a function of the culture’s effectiveness p (for ν = 0.4 and

n = 2).

Proposition 4 is illustrated in Figure 1. The result shows that while having an effective

culture is always beneficial (Proposition 3, consistency is more like a double-edged sword: it

lowers incentive costs if the culture is effective (i.e., p close to 1) but raises them otherwise. This

result is consistent with the management literature (Kotter and Heskett, 1992). This literature

shows that in times of change when impulses are not aligned with the organization’s goals (i.e.,

p small), it is optimal to have a weak culture. An important implication of Proposition 4 is that

how a team responds to incentives may depend on the team’s characteristics: A bonus that is

sufficient to improve the performance of a team with a strong effective culture may not have a

positive effect on a team with a weaker or less effective culture, in line with evidence (Delfgaauw

et al., 2021).

The intuition behind Proposition 4 is that an inconsistent culture disrupts self-enforcing

expectations. If the culture is highly consistent (q close to 1), then agents think it likely that

others have the same impulse; but if the culture is highly inconsistent (q close to 1
2
), then agents’

impulses are not very informative of other agents’ impulses. Whether a consistent culture raises

or lower incentive costs thus depends on whether the self-enforcing expectations favor the agents

working or shirking. If the organization’s culture is highly effective (i.e., p close to 1), it is

likely that working is culturally salient; hence, expectations favor the agents working and having

a consistent culture (i.e., q close to 1) is beneficial. If the culture is ineffective, on the other

hand, expectations favor shirking and having an inconsistent culture (i.e., q close to 1
2
) minimizes

incentive costs.

While Proposition 4 is intuitive (and in line with empirical evidence), it is difficult to obtain

with other models. For example, if an organization’s culture influences agents’ preferences

(Akerlof and Kranton, 2005, 2008; Akerlof et al., 2020), it is difficult to see why an inconsistent

culture may be beneficial. The result is also difficult to obtain with a model that views an

organization’s culture purely as an equilibrium selection device (Kreps, 1990), as this approach

is silent on how a culture’s consistency matters for performance.
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Figure 2: The optimal bonus b∗ = b∗(p, q) as a function of effectiveness p when the level of consistency is chosen

optimally, i.e., q = q∗(p) (for ν = 0.4, c = 1, and n = 2).

An immediate corollary of Propositions 3–4 is that it is optimal for organizations to have a

culture that is both highly effective and highly consistent (i.e., p, q close to 1):

Corollary 1. [Ideal Culture] Assume n = 2. An organization’s incentive costs are minimized

when its culture is highly effective and consistent, i.e., limp→1 b
∗(p, q∗(p)) ≤ b∗(p′, q∗(p′)) for any

p′ ∈ (0, 1).

The result follows directly from the proofs of Proposition 3–4 (and the envelope theorem)

and is thus omitted. Corollary 1 is illustrated in Figure 2: If the level of consistency is chosen

optimally to match the culture’s effectiveness (i.e., q = q∗(p)), then the optimal bonus decreases

with the culture’s effectiveness. The next section considers in the context why organizations

may not be able to realize this ideal culture.

3.1 Culture change

This section studies under which conditions an organization can benefit from changing its culture,

in particular improving its effectiveness. Consider an organization whose culture is perhaps not

very effective (i.e., p < 1) but whose consistency is well-matched with its effectiveness (i.e.,

q = q∗(p)). Then, the organization benefits from changing its culture to (p′, q′) if this reduces

its incentive costs, i.e., b∗(p′, q′) < b∗(p, q∗(p)). The following result shows that increasing the

effectiveness of the culture (i.e., p′ > p) reduces incentive costs only under fairly stringent

conditions.

Proposition 5. [Culture Change] Assume n = 2 and let p ∈ (0, 1). Then, changing the

organization’s culture from (p, q∗(p)) to (p′, q′) reduces incentive costs only if (i) its initial effec-

tiveness is low (p ≤ 1
2
) and its consistency strictly increases (q′ > q∗(p)); or (ii) its initial level

of effectiveness is not too low (p > 1
2
), the new level of effectiveness p′ sufficiently large, and

its new level of consistency q′ is sufficiently close to its initial level q∗(p). That is, for p < 1
2
,
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b∗(p′, q′) > b∗(p, q∗(p)) only if p′ > 1
2

and q′ > q∗(p); and for p > 1
2
, b∗(p′, q′) > b∗(p, q∗(p)) only

if q′ ∈ (q(p, p′), q(p, p′)).

The proof of Proposition 5 completely characterizes the bounds q(p, p′), q(p, p′). Proposition 5

implies that increasing the effectiveness of a culture may increase incentive costs. A particularly

salient case is when the consistency of an organization’s culture falls following a culture change.

This could be, for instance, when the organization starts telling new stories about itself that

conflict with the old ones; in such a case, employees’ impulses are less likely to be aligned with

each other. Proposition 5 says that in such a case, the culture change lowers incentive costs only

if the new culture is sufficiently more effective (i.e., p′ − p sufficiently large) or the reduction

in consistency is not too severe. So, except under fairly restrictive conditions, increasing the

effectiveness of an organization’s culture may actually increase incentive costs rather than reduce

them. This means that it may be prohibitively costly for the organization to implement the first

best following the culture change; and as a result, performance may decline.

An important implication of Proposition 5 is that if an organization’s culture is no longer

effective – e.g., because it wants to enter a new line of business –, then it may be best the

start with a blank slate (at a so-called green-field site) if that allows it to create an effective and

consistent culture, even if that means not fully utilizing human and physical capital (Brynjolfsson

and Milgrom, 2013).

This result also suggests that changing an organization’s culture can be costly even if it is

costless to adjust incentives. So, the potential costs of culture change identified in Proposition

5 go above and beyond the costs of adjusting incentive systems as part of the change effort

emphasized by organizational scholars (Kaplan and Henderson, 2005). This means that even

if it is costless for an organization to adjust its incentives following a culture change, culture

change may not improve organizational performance.

4 Related literature

This paper contributes to the large and growing literature on organizational culture in economics

(Akerlof and Kranton, 2005, 2008, 2010; Akerlof et al., 2020; Besley and Persson, 2017; Carrillo

and Gromb, 1999, 2007; Dessein and Prat, 2019; ?; Gibbons et al., 2021; Gibbons and Hender-

son, 2013; Guiso et al., 2015; Hermalin, 2001; Lazear, 1999a,b; Van den Steen, 2010; Weber and

Camerer, 2003). Within this literature, it is most closely related to the work of Kreps (1990)

in that it assumes, like Kreps (1990), assumes that an organization’s culture helps coordinate

expectations. In contrast to Kreps (1990), an organization’s culture is more than merely an

equilibrium selection device. This paper also contributes to the literature on behavioral mech-
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anism design (Koszegi, 2014). Unlike much of the existing literature on behavioral mechanism

design, this paper focuses on how non-economic factors influences players’ beliefs (rather than

focusing on nonstandard preferences or bounded rationality). Finally, this paper contributes to

the literature on coordination and organizations (e.g., Crémer, 1993; Crémer et al., 2007; Dessein

and Santos, 2006). However, this literature does not focus on the question of design; moreover,

it assumes that agents select the organization’s preferred equilibrium.

Appendix A Proofs

A.1 Proof of Proposition 2

I prove the result for a more general class of games, so as to highlight the key drivers behind the

result. The probability that the project is a success when m ≤ n of agents work (and the other

n−m agents shirk) is P (m), where P : {0, . . . , n} → [0, 1] is strictly increasing and has strictly

increasing differences. That is,

1. P (m′) > P (m) whenever m′ > m;

2. if m < m′ < n, P (m′ + 1)− P (m′) > P (m+ 1)− P (m).

The model in Section 2.1 is the special case where P (m) = νn−m. Denote by Ek
p,q[P (m)] the

expectation of P if agents follow their level-k strategies; other (conditional) expectations can be

defined similarly. For concreteness, assume that ties are broken in favor of H: If an agent is

indifferent between H and L at some level k, then he chooses H.

The following preliminary result will be useful:

Lemma 1. For any culture (p, q),

E0
p,q[P (m+ 1)− P (m) | Ij = H,m ≤ n− 1] ≥ E0

p,q[P (m+ 1)− P (m) | Ij = L,m ≤ n− 1]

Proof. Since P has strictly increasing differences, the result follows if the distribution over

the impulses of agents j′ 6= j given Ij = H first-order stochastically dominates the distribution

over the impulses of agents j′ 6= j given Ij = L. Let θ = s denote the event that action s ∈
{H,L} is culturally salient. Then, if agent has impulse Ij = s, he assigns posterior probability

P(θ = H | Ij = s) to the impulses of the other agents j′ 6= j having a binomial distribution

with parameters (n− 1, q) (where an agent j′ having impulse Ij′ is a “success”); and he assigns

posterior probability P(θ = L | Ij = s) to the impulses of the other agents j′ 6= j having a
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binomial distribution with parameters (n− 1, 1− q). We have

P(θ = H | Ij = H) =
p q

p q + (1− p) (1− q)
=: πH ;

P(θ = H | Ij = L) =
p (1− q)

p (1− q) + (1− p) q
=: πL.

It is easy to check that πH > πL and that the binomial distribution with parameters (n − 1, q)

first-order stochastically dominates the binomial distribution with parameters (n− 1, 1− q) (as

q > 1
2
). The result then follows from a standard coupling argument. �

At level 0, all agents follow their impulse. At level 1, action H is a best response for agent j

with impulse Ij = s if and only if

E0
p,q[P (m) | Ij = s, j chooses H] b− c ≥ E[P (m) | Ij = s, j chooses L] b.

By assumption, P (m+ 1)− P (m) > 0 for all m ≤ n− 1, so this is equivalent to

b ≥ c

E0
p,q

[
P (m+ 1)− P (m) | Ij = s,m ≤ n− 1

] =: Bp,q(s).

By Lemma 1, there are three cases. First, if b ≥ Bp,q(L), then choosing H is a best response for

agent j at level 1 regardless of his impulse. Second, if b ≤ Bp,q(H), then choosing L is a best

response for j at level 1 regardless of his impulse. Third, if b ∈ (Bp,q(H), Bp,q(L)), then it is a

strict best response for an agent to follow his impulse, i.e., to choose H if his impulse is Ij = s

and to choose L if his impulse is Ij = L. Note that best responses are unique unless b = Bp,q(L)

or b = Bp,q(H). So, given our tie-breaking assumption, at level 1, agents choose H (regardless

of their impulse) whenever b ≥ Bp,q(L); they choose L if b < Bp,q(H); and they follow their

impulse otherwise.

I next show that the level-2 strategies are identical to the level-1 strategies. It then follows

from a simple inductive argument that σk = σ1 for all k ≥ 1; hence, an introspective equilibrium

exists and is given by σ = σ1. To see this, first suppose that agents follow their impulse at

level 1, i.e., b ∈ [Bp,q(H), Bp,q(L)). By construction, this is a best response to the belief that

agents follow their impulse (at level 0). So, at level 2, it is a best response for agents to follow

their impulse. Next suppose that agents choose H at level 1 (regardless of their impulse), i.e.,

b ≥ Bp,q(L). Again, by construction, this is a best response to the belief that others follow

their impulse. Choosing H is a best response at level 2 for an agent with impulse Ij = s if and

only if E1
p,q[P (m + 1) | Ij = s,m ≤ n − 1] b − c ≥ E[P (m) | Ij = s,m ≤ n − 1] b. Given the

level-1 strategies, this reduces to (P (n)−P (n−1)) b ≥ c. The result then follows by noting that

13



P (n) − P (n − 1) ≥ E0
p,q[P (m + 1) − P (m) | Ij = s,m ≤ n − 1]. The proof for the case where

b < Bp,q(H) is analogous and is therefore omitted.

To see that the introspective equilibrium is generically unique, note that b 6= Bp,q(s) for

s ∈ {H,L} for all but a measure-0 set of payoff parameters. �

A.2 Proof of Proposition 3

We first prove the first claim. Let P : {0, . . . , n} → [0, 1] be as defined in the proof of Proposi-

tion 2. Fix a culture (p, q). By Lemma 1, the minimum bonus that induces all agents to work

at level 1 is

b1 =
c

E0
p,q

[
P (m+ 1)− P (m) | Ij = L,m ≤ n− 1

] = Bp,q(L).

By the proof of Proposition 2, the bonus that induces all agents to work at level k ≥ 1 is b1.

Hence, for any given culture (p, q), we have b∗ = Bp,q(L). Recall that, for an agent with impulse

Ij = L, the impulses of other agents are distributed according to a mixture of two binomial

distributions, one with parameters (n − 1, q) and one with parameters (n − 1, 1 − q), with the

former having weight

πL =
p (1− q)

p (1− q) + (1− p) q
.

As πL increases in p, the conditional distribution of the impulses of the other n− 1 agents given

Ij = L increases with p (in the sense of first-order stochastic dominance). Hence, as P has

increasing differences, E0
p,q

[
P (m + 1) − P (m) | Ij = L,m ≤ n − 1

]
increases with p, and the

result follows.

We next relate b∗ to the bonuses bfull and bpartial. It is easy to check that

bpartial =
c

P (n)− P (n− 1)
; bfull =

c

P (1)− P (0)
;

since P has strictly increasing differences, we thus have bfull > bpartial. The result then follows

from the fact that P has strictly increasing differences together with the observation that the

binomial distribution with parameters (n−1, x) for some x ∈ (0, 1) has full support on {0, . . . , n−
1}. �

A.3 Proof of Proposition 4

Define Z(q, p, ν, n) := Ep,q[P (m + 1) − P (m) | m ≤ n − 1, Ij = L]; note that Z(p, q, ν, n) > 0

for all organizations O = (G; p, q). Then, by the Proof of Proposition 2, the optimal bonus

b∗ = b∗(p, q) when the organization’s culture is (p, q) equals b∗ = c/Z(q, p, ν, n). So, to identify
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the optimal level of consistency q∗(p) for given p, it suffices to maximize Z(q, p, ν, n). By the

Binomial theorem,

Z(q, p, ν, n) = πL(q + ν(1− q))n−1 + (1− πL)(1− q + ν q)n−1.

Let n = 2 and fix p ∈ (0, 1) and ν ∈ (0, 1). By the first- and second-order conditions, Z is

maximized at qmax = 1
2p−1

(
p −

√
p(1− p)

)
∈ (0, 1). It is easy to check that qmax is increasing

in p. Moreover, qmax >
1
2

if and only if p > 1
2
. So, for p > 1

2
, q∗ = qmax. For p ≤ 1

2
, we get the

corner solution q∗ = 1
2
. �

A.4 Proof of Proposition 5

First consider the case p ≤ 1
2
. Then, by the proof of Proposition 4, q∗(p) = 1

2
and Z(p, q, ν, n) =

1
2

+ 1
2
ν, independent of p. Clearly, b∗(p′, q′) ≤ b∗(p, q∗(p)) whenever p′ ≤ 1

2
. So suppose p′ > 1

2
.

Then, it is easy to check that b∗(p′, q′) > b∗(p, q∗(p)) if and only if q′ > q∗(p).

Next suppose p > 1
2

and let p′ ∈ (p, 1). The conditions on q′ such that b∗(p′, q′) > b∗(p, q∗(p))

can be characterized using the following quartic functions (i.e., fourth-degree polynomial):

Q(q̃; p, p′) := (p′)2 − 4(p′)2q̃ + (−4p+ 4p2 + 2p′ + 4(p′)2)q̃2 + . . .

(8p− 8p2 − 4p′)q̃3 + (2p− 1)2q̃4.

Using standard results on quartic functions, it is straightforward to show that all four roots

of Q(·; q̃) are real and distinct. Let q(p, p′), q(p, p′) be its smallest and second-smallest roots,

respectively. Then, it can be checked that q∗(p) ∈ (q(p, p′), q(p, p′)); and, after some algebraic

manipulation, b∗(p′, q′) > b∗(p, q∗(p)) only if q′ ∈ (q(p, p′), q(p, p′). �
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