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Abstract

This paper explores the consequences and implications of the “dual role of promo-

tion” in an environment where a firm must simultaneously achieve two distinct goals –

assignment and incentive provision – via the strategic use of promotions. We argue that

the efficient promotion rule is generally not implementable, as it necessarily entails time-

inconsistent objectives: the firm is always tempted ex post to promote the worker with

the highest upside potential rather than the one with the highest output. This ex post

bias towards the assignment role of promotion leads to inefficient task choices where too

many workers are induced to work on the difficult task to signal their productivities. The

framework identifies the costs and benefits of decentralization, in relation to factors such

as the levels of human and social capital, the degree of market competition, firm size, and

distance to the technology frontier, and provides predictions that are in line with recent

empirical evidence.
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1 Introduction

Promotion decisions are one of the most important decisions to be made within firm organi-

zations. There are mainly two reasons for this. First, since positions higher up in a firm’s

hierarchy tend to assume a larger degree of authority and responsibility, promotions almost

inevitably function as an assignment mechanism of internal human resources. Second, pro-

motions can also be a reward for workers, either directly or indirectly, and hence provide an

important strategic device for incentive provision. This latter aspect is particularly impor-

tant when performance measures are not verifiable, though observable, so that a firm cannot

enforce complete contracts contingent on those measures. In the absence of complete wage

contracts, a firm may be forced to use promotions not only to assign but also to motivate its

workers.

In this paper, we explore the consequences and implications of this “dual role of pro-

motion” in an environment where assignment cannot be separated from incentive provision

due to contractual incompleteness. We argue that the efficient promotion rule is generally

not implementable in such an environment, unless the firm possesses full commitment power,

because the efficient rule inherently entails time-inconsistent objectives: incentive provision

typically calls for a promotion rule which selects the worker with the highest output (who has

contributed most in the past) whereas assignment calls for a rule which selects the worker

with the highest upside potential (who is expected to contribute most in the future). A con-

flict between assignment and incentive provision then naturally arises when the worker with

the highest output differs from the one with the highest upside potential. The problem is

that, whenever the conflict surfaces, it is typically resolved in favor of the assignment role, as

the firm is always tempted ex post to promote the worker with the highest upside potential

rather than the one with the highest output. This ex post bias towards the assignment role

severely limits the value of promotion as an incentive device and distorts workers’ behavior,

which yields a wide array of implications for organizational design.

We illustrate this problem though a simple tournament model in which a firm hires n

workers who compete for a promotion. Each worker differs in innate ability which is his

own private information. The key aspect of the model is that there are two distinct ways to

produce output, which we call tasks for expositional clarity, where one is standardized and

more labor-intensive (the easy task) while the other is less conventional and more ability-
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intensive (the difficult task). The difficult task is more productive only if the worker’s ability

is sufficiently high, and we assume that there exists an ability threshold above which the

difficult task is more productive. The firm’s goal in this setup is to devise a promotion rule

which provides proper incentives for each worker to choose the right task (incentive provision)

and still allows the firm to identify and select the most deserving worker (assignment).

Even though the firm is in a situation that it must “kill two birds with one stone,” the

solution to this problem is actually very simply, at least conceptually, if the firm can credibly

enforce a complete promotion rule. With full commitment power, the firm can realize the

allocation which maximizes total output by simply promising to promote the worker with the

highest output, as this promotion rule makes each worker’s objective aligned squarely with

the firm’s objective of profit (output) maximization.1 The problem is that this rule, though

simple and clear, is not enforceable when the firm lacks the ability to commit to a contingent

promotion rule ex ante because it is not sequentially rational to abide by this rule once the

task choices have been made. Anticipating this, the workers’ attention naturally diverges

away from the firm’s objective of profit maximization, and consequently distorts their task

choices.

In this setup, we first show that, in the absence of full commitment, it is always the

case that too many workers opt for the difficult task in equilibrium compared to the first-

best efficiency level.2 The logic behind this result is as follows. Since the productivity is

more sensitive to the worker’s ability, the difficult task generates a more accurate signal of

unobservable ability. Conversely, since the easy task is a noisier signal, those workers who

choose the easy task are more or less “pooled” from the firm’s viewpoint. If the firm evaluates

its workers based purely on the perceived ability type, a worker who is just below the first-

best efficiency threshold always has an incentive to deviate and switch to the difficult task to

signal his ability. This distortion in task choice lowers the firm’s overall productivity as too

many workers work on the task that is actually too difficult for them to carry out.3

The tension between the two roles of promotion, as illustrated here, yields a range of

implications for the optimal design of organization, especially the optimal degree of decen-

1In the present setup, as we will describe later, the firm and the workers simply split the total output with
some exogenous share, so that profit maximization is equivalent to output maximization.

2The first-best allocation is defined as the one which maximizes total output. See section 3.1 where we
provide formal definitions of efficiency criteria in this model.

3In a broad sense, this may be regarded as a form of influence activity because workers attempt to convey
information for private benefits at the expense of low productivity.
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tralization (delegation of decision rights). Given that the root of the problem lies in the fact

that there are more than one way to produce output, a potential (second-best) solution is to

limit the workers’ job discretion altogether and force them to follow the standardized way of

production. The cost of centralization in this context is then obvious: by limiting the extent

of job discretion and virtually forbidding its workers to experiment with new, potentially

more innovative, ways of production, the firm effectively wastes opportunities to solicit and

utilize their private information. Despite this apparent cost, the firm might still choose to

centralize when the output loss from distorted task choices outweighs the cost. Analyzing

this tradeoff explicitly, our framework clarifies the costs and benefits of decentralization, in

relation to factors such as the levels of human and social capital, the degree of market com-

petition, firm size and distance to the technology frontier. We later discuss in greater depth

how those results can be interpreted in light of recent empirical findings on firm organization.

Identifying the determinants of decentralization also yields an implication of broader

interest, as it sheds light on one of the long-standing issues in economics. The literature

on firm productivity reveals that there exists an astonishingly large productivity dispersion

across firms and countries, even within narrowly defined sectors, a large portion of which

is left unexplained by observable factors. While this still remains largely a puzzle, two

observations are suggestive on this account: first, there is a set of management practices,

such as decentralization, effective monitoring, well-defined targets and incentives, that are

generally associated with high productivity;4 second, there is also a substantial variation in

the quality of management practices across firms as well as countries. These observations

have led to an argument that the difference in the quality of management practices can

account for a large fraction of the large productivity dispersion across business units (Bloom

and Van Reenen, 2007, 2010; Bloom et al., 2010). In this paper, we shed light on this

problem by clarifying the costs and benefits of decentralization and show, for instance, why

it is not optimal for some firms to decentralize despite all the potential benefits or why

low-productivity firms appear to be trapped with bad management practices.

The paper is related to several distinct strands of literature. First, it is related to works

which analyze the role of signaling via task choices (or promotions decisions) in organizations

4See Bloom and Van Reenen (2007, 2011) for an association between productivity and human resource
management (HRM). Although these observations, which are based on cross-sectional data, do not necessarily
indicate the causational relationship, Bloom et al. (2011) run a randomized experiment and find that the lack
of delegation results in inefficient decision making and reallocation of resources.
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and the distortions it causes. The most notable along this line is Waldman (1984) who

considers promotion as a signal.5 In this model and many other models of asymmetric

learning, a worker’s productivity is observable to the firm (the current employer) but not

to the market (outside employers).6 Assuming that promotion decisions are observable to

the market, it is then shown that the firm has incentives to distort task assignments in

order to exploit the value of private information. Ishida (2006) considers a different setup

where promotion also serves as a signal, but the uninformed party in that model is the

worker who makes an inference about his own productivity through promotion decisions. The

current work belongs to this strand of literature in that task choices convey information. The

difference is that the informed party in our model is the workers who signal their productivities

though task choices to the firm.7

Although the two roles of promotion have been well recognized in the literature,8 few

works have explicitly focused on the potential conflict between them in a single framework.9

One of few exceptions is Waldman (2003) who analyzes the time-inconsistency problem arising

from the two conflicting roles of promotion. The source of time inconsistency in his model is

the possibility of external hiring, where a firm can fill a position by hiring an outsider. He

then shows that there are circumstances in which the firm is made better off by committing

to not hiring from outside, thereby giving a rationale for the common practice of internal

promotions. A key difference from this work is that time inconsistency in our model arises

because there are different ways to produce output, and the output alone is not necessarily the

best indicator of a worker’s qualifications. We then focus on the workers’ signaling incentives

and the distortion caused by them, in order to further inquire into the potential consequences

and implications of the dual role of promotion which, in our own view, have not been explored

5The possibility of asymmetric learning can also provide a possible explanation for why firms often ties
wages to ranks.

6Models of asymmetric learning include Ricart i Costa (1988), Bernhardt (1995), Ishida (2004), Owan
(2004) and Limor (2005) among others.

7It is also important to note that the meaning of “task choice” differs critically between those previous
models and the current one. In Waldman (1984) and others, a worker is said to be promoted when he is
assigned to a more difficult task. Here, task choices are totally independent of promotion decisions, as they
simply refer to different ways to proceed the job at hand.

8See, for instance, Gibbons and Waldman (1999a) for a survey.
9The two roles of promotion have largely been analyzed separately. For instance, Gibbons and Waldman

(1999b, 2006) provide a model of job assignment, combined with human capital accumulation and learning,
that can capture a wide range of stylized facts. In these works, however, they sidestep the issue of incentive
provision. Similarly, works which take promotion as the incentive mechanism, such as the theory of tournament
by Lazear and Rosen (1981) and others, typically do not consider the issue of assignment.
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fully yet.

The paper is also related to the large and diverse literature which examines the allocation

of authority within the firm. Many studies depict decentralization as a means to solicit private

information that cannot be observed directly by the principal. Aghion and Tirole (1997)

analyze the impact of the allocation of authority on the incentive to acquire information with

particular focus on the distinction between real and formal authority. Dessein (2002) considers

cheap talk communication in organizations, and shows that decentralization emerges as the

optimal choice as long as the incentive conflict is not too large.10 Acemoglu et al. (2007)

examine a situation where a firm must decide whether to adopt a new technology and argue

that the firm delegates control to the manager when the value of local information is high. The

current paper shares this view that an important virtue of decentralization is to utilize the

agent’s private information more effectively but approaches from an alternative perspective

which rests on the time-inconsistent nature of the efficient promotion rule. Moreover, while

the cost of decentralization in all of the works mentioned above originates from the agent’s

preference bias that is exogenously given, it stems from the lack of commitment on the

principal’s part in our model, which yields some implications of practical importance.

Finally, the paper also intends to contribute to the literature on tournament. The current

model introduces a new dimension to the problem by incorporating a task choice problem into

a tournament setting. This addition gives rise to strategic interactions between the principal

and the agents – an aspect which is absent in the canonical tournament model, such as Lazer

and Rosen (1981), where the principal is virtually depicted as an impartial observer – which

allows us to shed light on a new type of inefficiency that could arise in this type of setup.11

This aspect is illuminated most clearly when we extend the baseline model to include effort

choices: in the extended version of the model, we show that there arises a novel tradeoff

between effort and task choices where an increase in rewards induces higher effort at the

expense of more distorted task choices.

The paper is organized as follows. In section 2, we briefly outline the baseline model.

Section 3 analyzes the model, characterizes the equilibrium and provides some comparative

10There are now several works which employ cheap talk to analyze the optimal extent of decentralization.
For instance, Alonso and Matouschek (2007) incorporate cheap talk communication and show that threshold
delegation is optimal for a wide range of circumstances when the principal has some commitment power.

11The previous literature focuses on types of inefficiency which arise from strategic interactions among
agents. One prominent example is the possibility of sabotage where the agents may exert effort to reduce the
rivals’ outputs. See Lazear (1989), Chen (2003) and Ishida (2012) along this line of works.
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statics exercises. Section 4 discusses the model’s implications, especially in relation to the

existing empirical evidence. Section 5 presents an extension of the baseline model where

effort choices are also endogenized. Finally, section 6 offers concluding remarks.

2 The baseline model: exogenous promotion bonus

Setup: There are a firm (principal) and n workers (agent), denoted by i = 1, 2, ..., n, who

compete for a promotion. Each worker i is characterized by his ability type, denoted by ηi ∈

[0, 1], which is distributed according to F with full support over [0, 1]. Let µ(η) :=
∫ η

0 η′dF (η′)

F (η)

and µ := µ(1). The ability type of a worker is his private information which cannot be

observed by the firm.

Task choice and job discretion: Let yi ∈ [0, 1] denote worker i’s output level. There are

two tasks, easy (task E) and difficult (task D), and each worker must perform either one.

There are established and clearly defined procedures for task E where a worker can produce

output simply by exploiting the stock of existing knowledge. The productivity in task E is

hence less sensitive to the worker’s ability. In contrast, there are no established procedures

for task D where a worker needs to explore new ideas on how to proceed the task. Since task

D inevitably tests the worker’s creativity, the productivity depends more on his ability. To

capture this difference in the nature of the tasks, we specify that

yi =

{

θ if worker i works on task E,

ηi if worker i works on task D,

where θ ∈ (0, 1) is some constant which measures the current state of existing knowledge.

At the beginning, the firm determines whether to delegate task choice decisions to its

workers or not. If the firm chooses to delegate (the case of decentralization), each worker is

allowed to choose whichever the task he prefers at his own discretion. We assume that the

workers make their decisions simultaneously and independently under decentralization. If the

firm chooses not to (the case of centralization), on the other hand, it retains full authority

over the task allocation and orders all the workers to work on task E.12

12We assume that the firm can only order a worker to work on task E, because it is inherently much easier
to force someone to work on a routine and standardized task. In contrast, since no one knows ex ante what
kind of resources is indispensable to come up with and carry out new procedures, the firm must grant the
workers full access to all the critical resources, which necessarily includes those that are indispensable to carry
out the routine task. There is hence no realistic enforcement mechanism to prohibit a worker to work on task
E.
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Information: Once the firm determines the extent of job discretion, it only plays a passive

role thereafter; its only remaining job is to choose which worker to promote, after observing

the outputs (y1, ..., yn).
13 Let xi ∈ {0, 1} denote the promotion outcome for worker i, where

xi = 1 if he is promoted and xi = 0 otherwise, with the restriction that
∑n

i=1 xi = 1. We

assume that neither the output nor the task choice is verifiable, so that no contingent contract

(wage and promotion rules) can be enforced.

Payoffs: Each worker receives a wage and, if he is promoted, a promotion bonus. In the ab-

sence of complete contracts, each worker’s wage is determined though ex post Nash bargaining

with some exogenous share λ. The payoff for worker i is then given by

ui = λyi +Bxi,

where B ≥ 0 measures the relative salience of the promotion bonus which includes all the

expected benefits accruing from a promotion, such as pay raises, various fringe benefits, high

prestige, and so on. For now, we assume that B is determined largely by outside market

conditions and is hence given exogenously. Let b := B
λ
for normalization.

The firm’s payoff, on the other hand, depends positively on each worker’s output and

the ability of the promoted worker. The fact that the firm cares about the ability of the

promoted worker directly gives rise to the assignment role of promotion. The payoff for the

firm, denoted by u0, is given by

u0 = (1− λ)

∑n
i=1 yi
n

+ Γnηs,

where the promoted worker is denoted by i = s. The parameter Γn > 0 measures the

importance of managerial skills in the firm’s production process and hence the salience of the

assignment role of promotion relative to the incentive role. Note that nΓn measures the total

value of assignment to the firm, where we assume that nΓn is weakly increasing in n with

some finite upperbound limn→∞ nΓn = Γ < ∞. As above, let γn := Γn

1−λ
.

Timing: The sequence of events is summarized as follows:

1. Nature draws the ability types (η1, η2, ..., ηn).

2. The firm chooses whether to delegate or not.

13In this context, it does not matter whether the task choice is observable or not. Because of the way we
specify the model, the output level is effectively a sufficient statistic, and the observability of the task choice
is totally irrelevant.
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3. If the firm chooses to delegate, each worker chooses which task to perform.

4. Upon observing the realized outputs (y1, y2, ..., yn), the firm chooses a worker to pro-

mote.

5. The payoffs are realized.

Remarks on the underlying environment: Before we proceed to analyzing the model,

we would like to make some remarks about the current setup in order to clarify the scope of

the analysis. Two aspects of the model are especially critical and virtually define the nature

of the underlying situation.

1. The contracting environment we consider is extremely incomplete in that nothing is

directly tied to the observable output, possibly due to the unverifiability of perfor-

mance measures. While this aspect gives rise to the incentive role of promotion, where

workers are motivated though the prospect of promotion, it also implies that the firm

cannot commit to any contingent promotion rule either. The combination of these two

restrictions put the firm in a difficult situation where it must use promotions not only

to allocate but also to motivate its workers, and moreover must do so without any

commitment devices, i.e., contracts, at its disposal.

2. The second aspect, which appears more innocuous but is nonetheless equally important,

is the fact that the production process inherently involves some uncertainty: although

there is an established routine (task E), it is not clear whether that would provide the

most efficient way to produce output in this particular environment. The spirit of this

aspect is exemplified in the task choice problem where each worker chooses which task

to implement.

We argue that the problem of this kind abounds in typical firm organizations. First, in

many cases, it is either practically impossible or prohibitively costly to measure all dimensions

of performances objectively. In any event, it is in practice very rare to find a firm which

specifies fully contingent promotion rules in an unambiguous way. Moreover, there is little

doubt that workers get both tangible and intangible rewards from promotions: at the very

least, wages are tied strongly with ranks in most firms.14

14There is a large literature which examines the so-called Baker-Jensen-Murphy puzzle (1988), i.e., why
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The second aspect is also common and relevant, particularly in newly emerging industries

where established procedures are not necessarily the most efficient. In such an environment,

the firm must rely on its workers’ creativity in search of new ideas and methods. If the

firm confers some discretion over task choice decisions, some workers may attempt to exploit

the existing knowledge more (task E) while others may attempt to explore and experiment

with what could prove to be truly innovative ideas (task D). In this uncertain environment,

the conflict between the two roles of promotion is more likely to surface because a worker’s

immediate output alone may no longer be an accurate indicator of how productive he will be

in the future.

3 Analysis

3.1 The efficient task choice rules

Before we analyze the model, we first characterize the efficient task choice rules which the

firm would implement if it could enforce a complete contract contingent on the output yi

(though not directly on the task choice). To this end, note first that since the surplus gained

from assigning a worker to task D is increasing in ηi, any efficient rule is characterized by a

threshold η̃ such that a worker is assigned to task D if and only if ηi ≥ η̃. Then, the firm

can implement any efficient task choice rule by appropriately designing an incentive scheme.

To see this more clearly, suppose that each worker’s reservation payoff is zero, and the firm

offers a (take-it-or-leave-it) contract w(yi). Then, for any η̃ ∈ [0, 1], the following contract

implements the desired task choice rule at almost no cost:

w(yi) =











ε if yi ≥ η̃

0 if yi = θ,

−D if yi < η̃ and yi 6= θ,

where ε > 0 is some infinitesimally small number and D > 0. Given this contract, it is indeed

optimal for a worker to choose task D if and only if ηi ≥ η̃.

The efficient task choice rule is thoroughly characterized by the threshold η̃. Here, we

consider two different efficiency criteria. First, the problem would be much simpler in the

absence of information asymmetry because the firm only needs to concentrate on incentive

firms ever use promotions to reward workers when they can also use monetary rewards to induce worker
motivation. See Malcomson (1984), Prendergast (1993), Fairburn and Malcomson (2001) for various accounts
for this puzzle.
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provision in this case. The first-best task choice rule – the task choice rule which the firm

would implement when each worker’s ability type is publicly observable – is such that a

worker chooses task D if and only if ηi ≥ θ. Note that the first-best task choice rule is the

one which maximizes the expected total output.

The notion of first-best efficiency is not necessarily appropriate, however, when each

worker’s ability type is his private information. In the presence of information asymmetry,

there is also a gain from experimentation, i.e., from assigning a worker to task D in order to

induce his private information, and the efficiency criterion may need to take this gain into

account. To this end, let S(η̃) denote the total surplus (per worker) when all workers with

ηi ≥ η̃ (η < η̃) are assigned to task D (E). We then obtain

S(η̃) = θF (η̃) +

∫ 1

η̃

ηdF + Γn

(

µ(η̃n)F (η̃n)
n +

∫ 1

η̃n

ηdFη(n)

)

,

where Fη(k) is the distribution of the k-th order statistic η(k) with its corresponding density

fη(k) . Define ηSB as the second-best task choice threshold, which is given by

ηSB = argmaxη̃∈[0,1]S(η̃).

The first-order condition implies that the second-best threshold must solve

(θ − ηSB)f(ηSB) + Γn

(

ηSBf(ηSB)F (ηSB)n−1 + fη(n−1)
(ηSB)

∫ ηSB

0
ηdF − ηSBfη(n)

(ηSB)

)

= 0.

Since fη(n)
= nFn−1f , we have

θ − ηSB + Γn

(

ηSBF (ηSB)n−1 + (n − 1)F (ηSB)n−2

∫ ηSB

0
ηdF − nηSBF (ηSB)n−1

)

= 0,

which is further reduced to

θ − ηSB = (n− 1)ΓnF (ηSB)n−1(ηSB − µ(ηSB)).

Because of the value of experimentation, the second-best threshold ηSB is strictly lower than

the first-best threshold θ. Note, however, that the second-best threshold coincides with the

first-best when n = 1 and also converge to the first-best as n → ∞.

3.2 Time inconsistency

As can be seen, the problem is quite straightforward when the firm can enforce complete

contracts contingent on each worker’s output. In many cases, though, it is not feasible to
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do so, e.g., because performance measures are often not verifiable, and the firm must instead

motivate its workers through the prospect of promotion. This restriction poses a serious

difficulty for the firm. To see this, recall that a worker’s (normalized) payoff is given by

yi+ bxi. Note that the first term represents a common interest, so that any distortion in this

context must arise from the second term. Given this, it appears that the conflict of interest

would be alleviated by committing to a promotion rule under which the firm simply promotes

the worker who have produced the highest output. Because the workers are only concerned

about maximizing their own outputs under this rule and use their private information to that

end, the firm can effectively implement the first-best task choice rule.15

The problem is that given that contingent wage contracts are not feasible, it is also highly

unlikely that the firm can enforce such a contingent promotion rule. In the absence of credible

commitment, it is generally impossible to implement the first-best task choice rule since the

firm has no incentive to enforce this promotion rule ex post: once the task choices have been

made, the firm is always tempted to choose the worker with the highest expected ability,

inferred from the observed output level, rather than the one with the highest output. This

is a typical time-inconsistency problem which occurs when one side of the parties must take

an irreversible action, and the other side subsequently has an opportunity to take advantage

of it. The time-inconsistent nature of the two roles of promotion obviously influences the

workers’ incentives, as we discuss next.

3.3 The task choice problem

We first consider the problem faced by each worker, given that the firm chooses to decentralize.

For the analysis, we restrict our attention to symmetric equilibria of the following form: there

exists a common cutoff η̄n for all i such that worker i chooses task D if and only if ηi ≥ η̄n.

Let σi denote the firm’s belief concerning worker i’s ability type. Given the cutoff strategy,

the firm’s belief is obtained as

σi = σ(yi) =

{

yi if yi 6= θ,

µ(η̄n) if yi = θ.

The ex post optimal promotion rule is to choose the agent with the highest σi rather than

the one with the highest yi.
16

15Of course, if it is feasible to enforce a promotion rule contingent on the output, the firm can also design
a more complicated promotion rule and implement other task choice rules as well.

16When there is a tie, we assume that the winner is determined by a coin flip.
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Given the ex post optimal promotion rule and the cutoff η̄n, each worker computes the

promotion probability contingent on his task choice. Let qk(η) denote the promotion prob-

ability when a worker with ability η chooses task k, k = E,D. If a worker chooses task E,

he will be promoted only when all of the other workers choose task E as well (and win the

tie-break). We thus have

qE(ηi) =
F (η̄n)

n−1

n
,

which is totally independent of the ability type ηi. If a worker chooses task D, on the other

hand, the promotion probability depends on the ability type and is given by

qD(ηi) =











F (ηi)
n−1 for ηi ∈ [η̄n, 1],

F (η̄n)
n−1 for ηi ∈ [µ(η̄n), η̄n),

0 for ηi ∈ [0, µ(η̄n)).

It follows from these that worker i chooses task D over task E if

ηi + bqD(ηi) ≥ θ + bqE(ηi),

which must hold with equality at the cutoff ability type in equilibrium:

η̄n + bqD(η̄n) = θ + bqE(η̄n).

Rearranging this yields

θ −
n− 1

n
bF (η̄n)

n−1 = η̄n. (1)

Proposition 1 For any given θ, n and b, there exists a unique cutoff ability level η̄n which

is strictly lower than θ for n ≥ 2 and b > 0. Moreover, ηSB > η̄n if

b > nΓn(θ − µ(θ)).

Proof: Let

Hn(η; b) = θ −
n− 1

n
bF (η)n−1,

or simplyHn(η), so that the equilibrium cutoff level is given by a fixed point η̄ = Hn(η̄). There

exists a unique cutoff because H ′

n < 0, limη→0[Hn(η)− η] = θ > 0, and limη→θ[Hn(η)− η] =

−n−1
n

bF (θ)n−1 < 0 for any n and b. It also follows from this that η̄n < θ for n ≥ 2 and b > 0.
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Second, a sufficient condition for ηSB > η̄n is

n− 1

n
bF (η)n−1 > (n− 1)ΓF (η)n−1(η − µ(η)) ⇔ b > nΓn(η − µ(η)),

for all η ∈ [0, θ]. This is the case if and only if

b > nΓn(θ − µ(θ)).

The fact that θ > η̄n implies that task choice in this context is generally inefficient

compared to the first-best level in that too many workers opt for task D to signal their

abilities. Moreover, when b is sufficiently large, the threshold goes below the second-best

level. Figure 1 illustrate a typical equilibrium and the associated output loss. The root of the

problem lies in the firm’s inability to commit to the ex ante optimal promotion rule which

evaluates workers solely on how much they have produced and hence contributed to the firm

in the past. Given that the firm cannot make credible commitments, however, the assignment

role of promotion always dominates the incentive role ex post, which provides workers with

an excessively strong incentive to signal their abilities.

[Figure 1 here]

The cutoff level depends largely on two factors – the relative salience of the promotion

bonus b and the number of workers n. We first consider the impact of changes in b which is

relatively straightforward. An increase in b shifts each worker’s attention away from output

maximization to ability signaling, which exacerbates the inefficiency in task choice. In par-

ticular, as b tends to infinity, the signaling motive becomes so dominant that the cutoff level

goes down to the lowerbound and almost everyone chooses task D. One can also see that

the first-best efficiency is achieved only when b = 0, i.e., there is no direct return to being

promoted.

Proposition 2 The cutoff level is monotonically decreasing in b. Moreover, limb→0 η̄n = θ

and limb→∞ η̄n = 0 for any n.

Proof: It is evident that an increase in b lowers the cutoff since ∂Hn

∂b
< 0 for any η. Note

also that Hn(η; 0) = θ which implies that η̄n = θ when b = 0. Finally, the cutoff level must

13



satisfy

θ

b
−

n− 1

n
F (η̄n)

n−1 =
η̄n
b
.

As b → ∞, this becomes

−
n− 1

n
F (η̄n)

n−1 = 0,

which implies that limb→∞ η̄n = 0.

We now consider the effect of a change in n. Since only one worker will be promoted in the

end, the number of competing workers n captures the intensity of the promotion competition

in the firm. An increase in n gives rise to two distinct effects. The first effect is that it

decreases qE, i.e., the probability that a worker who chooses task E is promoted, which in

turn reduces the incentive to choose task E. There is also a countervailing effect, however,

as an increase in n decreases the probability that all the other workers choose task E, which

works to reduce the incentive to choose task D. The overall impact is determined by which

effect eventually dominates.

Proposition 3 There exists n̄ such that η̄ is decreasing in n for n̄ ≥ n and increasing for

n > n̄+ 1. Moreover, η̄1 = limn→∞ η̄n = θ.

Proof: The second part of the proposition, i.e., η̄1 = limn→∞ η̄n = θ, is obtained straight-

forwardly from (1). For the first part, we treat n as if it is continuous. The cutoff level η̄n

increases with n if

∂H

∂n
|η=η̄n= −

1

n2
bF (η̄n)

n−1 −
n− 1

n
bF (η̄n)

n−1 lnF (η̄n) > 0,

which is simplified to

− lnF (η̄n) >
1

n(n− 1)
.

This means that η̄n is decreasing in n at n = 1 and increasing when n is sufficiently large.

Then, there must exist at least one ñ such that

− lnF (η̄ñ) =
1

ñ(ñ− 1)
. (2)
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Let ñ0 is the smallest one which satisfies (2). We can then show that it is the only one which

can satisfy (2). To see this, suppose that there exists ñ1 > ñ0 which satisfies (2). Notice the

slope of the right-hand side of (2) is always negative, meaning that the slope of the left-hand

side must also be negative at n = ñ1. This is a contradiction because ∂η̄n
∂n

|n=ñ1= 0 and the

slope must be zero at this point by definition. Given the uniqueness of ñ, n̄ is defined as the

largest integer which satisfies n̄+ 1 > ñ > n̄.

The relationship between η̄n and n is U-shaped, where more intense competition lowers

the efficiency up to some point and then improves it thereafter. This suggests that the

inefficiency in task choice is most serious when n is in some intermediate range – the case

that can presumably be applied to many organizations. In contrast, task choice is fully

efficient at both ends. First, when n = 1, the worker is guaranteed to be promoted, and

there is hence no internal competition whatsoever. The worker’s incentive coincides exactly

with the firm’s regardless of b because he has no need to “show off” his talent. On the other

hand, when n is sufficiently large, the promotion competition now becomes so severe that

the prospect of promotion is negligibly small for almost all workers. This again shifts each

worker’s attention more towards output maximization and hence makes his task choice more

efficient. In either case, when n is too small or too large, the task choice problem is less

strategic in that each agent’s behavior is less dependent on what others do.

Note also that both ηSB and η̄n converge to the first-best level θ as n → ∞. One can then

easily show that ηSB > η̄ for all n if b > Γ(θ − µ(θ)). If Γ(θ − µ(θ)) > b, on the other hand,

the speed of convergence is faster for η̄n, so that η̄n > ηSB for n sufficiently large.

3.4 Promotion and job discretion

When the firm cannot commit to the ex ante optimal promotion rule, each worker’s career

concerns distort his task choice if he is given full discretion over what to do. Given the firm’s

inability to commit, one way to mitigate this problem is to limit job discretion altogether

and unilaterally assign tasks to the workers. The cost of centralization is then evident.

One obvious problem which stems from this is that the task allocation becomes necessarily

inefficient in that some competent workers are forced to work on routine tasks. Moreover, in

the context where the assignment role of promotion is also important, centralization entails

an additional efficiency loss because by forcing every worker to work on the same set of routine
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tasks, it becomes harder for the firm to differentiate the workers and identify the right one

to promote. Despite these apparent problems, however, centralization may still prove to be

optimal for the firm when the distortion under decentralization is severe enough.

To see when it is optimal to limit job discretion, consider first the case of decentralization

where each worker is conferred full authority over what to do. Under decentralization, the

workers are separated and sorted according to their own abilities. The expected payoff under

decentralization is computed as

θF (η̄n) +

∫ 1

η̄n

ηdF + γn

(

µ(η̄n)F (η̄n)
n +

∫ 1

η̄n

ηdFη(n)

)

.

If the workers are restricted to work on task E, on the other hand, the expected output is θ

for any realization of (η1, η2, ..., ηn). Since the workers are pooled and hence identical from

the firm’s viewpoint, it must randomly pick one of them with the expected ability of µ. The

expected payoff is thus θ + γnµ.

Given the preceding argument, it is optimal to limit job discretion via centralization if

θ + γnµ > θF (η̄n) +

∫ 1

η̄n

ηdF + γn

(

F (η̄n)
nµ(η̄n) +

∫ 1

η̄n

ηdFη(n)

)

,

which can further be reduced to

∫ 1

η̄n

(θ − η)dF > γn

(

∫ η̄n

0
(µ(η̄n)− µ)dFη(n)

+

∫ 1

η̄n

(η − µ)dFη(n)

)

. (3)

One can easily see that the right-hand side of (3) is always strictly positive for any γ > 0.

Centralization is then optimal if the right-hand side, which measures the loss of output due

to the inefficiency in task choice, is positive and sufficiently large.

The condition (3), along with (1), allows us to identify factors which could influence

the optimal degree of decentralization. Among those factors, we here focus on three of

them, which offer some interesting implications to be discussed later. The first is the firm’s

productivity relative to the existing stock of knowledge θ: in the current context, a high-

productivity firm can be regarded as the one in which the distribution is skewed more towards

the high end and F (θ) is relatively small. To see how the level of human capital affects the

cost of decentralization, consider a high-productivity firm with F (θ) = ε. One can then

show that as ε → 0, the cutoff ability level converges to the first-best level, meaning that

decentralization imposes no cost to the high-productivity firm (note that the second-best
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threshold ηSB also converges to the first-best level, so that the allocation is fully efficient).

This is summarized as follows.

Proposition 4 Decentralization is optimal if F (θ) is sufficiently small.

Proof: As F (θ) → 0, η̄n → θ, and (3) becomes

∫ 1

θ

(θ − η)dF > γn

(

∫ θ

0
(µ(θ)− µ)dFη(n)

+

∫ 1

θ

(η − µ)dFη(n)

)

= γn

∫ 1

θ

(η − µ)dFη(n)
.

This never holds as
∫ 1
θ
(θ − η)dF < 0.

The second key factor is the number of competing workers n which obviously bears critical

impacts on each worker’s signaling motives. As can be seen from proposition 2, task choice

is fully efficient when n = 1 and n → ∞, which implies that decentralization entails less cost

at both ends. We can then immediately obtain the following result.

Proposition 5 Decentralization is optimal when n is either sufficiently small or sufficiently

large.

Proof: For n = 1, (3) becomes

∫ 1

θ

(θ − η)dF > γ1

(

∫ θ

0
(µ(θ)− µ)dF +

∫ 1

θ

(η − µ)dF

)

= 0,

which never holds since
∫ 1
θ
(θ − η)dF < 0. Similarly, as n → ∞,

∫ 1

θ

(θ − η)dF > lim
n→∞

γn(1− µ) = 0,

which never holds either.

The final factor is the value of managerial skills as captured by γn. As is clear from (3), an

increase in γn makes the assignment role of promotion a predominant concern for the firm.

Decentralization is indispensable to induce each worker’s private information, although it

necessarily means a loss of control by the firm. When γn is large enough, the assignment role

of promotion dominates the incentive role, and it becomes optimal to confer job discretion

to the workers.
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Proposition 6 There exists some γ̄n > 0, n ≥ 2, such that centralization is optimal for all

γ̄n ≥ γn if θ is sufficiently close to one.

Proof: We simply need to show that the left-hand side of (3) is positive, i.e.,
∫ 1
η̄n
(θ−η)dF > 0.

We have already seen that θ > η̄n for n ≥ 2. Then, as θ → 1, this condition becomes
∫ 1
η̄n
(1− η)dF > 0, which holds if 1 > η̄n.

4 Discussion

4.1 Determining factors of decentralization

The current model provides a framework to clarify the determinants of decentralization,

which is of particular importance because decentralization is regarded as one of the key

modern management practices which have critical impacts on the firm’s overall productivity.

Three factors – the firm’s relative productivity (proposition 4), the number of competing

workers (proposition 5), and the importance of managerial skills (proposition 6) – are shown

to be crucial. In this subsection, we derive further implications of these results and interpret

them in light of recent empirical findings.

Human capital: A strong association seems to exist between human capital and decentral-

ization. Caroli and Van Reenen (2001) and Breshnahan et al. (2002) find evidence for the

existence of complementarities between organizational changes, as characterized by decen-

tralization of authority, and skills. Bloom et al. (2010, 2011) also find consistently that firms

with more skilled workers are more decentralized. This is consistent with one of our main

predictions that decentralization imposes no cost to high-productivity firms which are more

likely to diversify decision rights and confer a larger degree of autonomy among its workers.

Market competition: A broad view in economics is that market competition enhances effi-

ciency since it weeds out any suboptimal behavior. Given that modern management practices

can be regarded as a form of innovation, there is a pervasive belief that market competition

encourages firms to adopt more modern, and more efficient, management practices including

the delegation of authority lower down the firm hierarchy. This view is roughly confirmed

by Bloom et al. (2010) who find that competition seems to foster decentralization. Rajun

and Wulf (2006) raise market competition as a potential factor behind the recent movement

towards delayering of corporate hierarchies. Similarly, Guadalupe and Wulf (2010) find that
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greater competition causes firms to adopt flatter corporate hierarchies, using the Canada-US

Free Trade Agreement (FTA) as a quasi-natural experiment.17 As more indirect evidence,

Acemoglu et al. (2007) also emphasize that firms tend to decentralize when the value of

local information, compared to that of public information, is high. Then, to the extent that

market competition raises the value of local information, greater competition induces more

firms to decentralize.

It is intuitively clear that once we accept that decentralization is a form of innovation,

market competition exerts a direct impact on the extent of decentralization simply because

firms with less efficient management practices are less likely to survive in competitive en-

vironments. Aside from this direct effect, market competition could also induce firms to

decentralize if it somehow raises the value of managerial skills.18 Besides its intuitive appeal,

there is some indication that this premise is indeed a valid one to assume. For instance, mar-

ket competition is positively correlated not only with productivity (Nickell, 1996; Syverson,

2004), but also with the quality of management practices (Bloom and Van Reenen, 2010),

which suggests that greater market competition could intensify the need for high-quality man-

agement. Moreover, market competition may also function as a disciplining device to mitigate

managerial slack. Several theoretical works establish that market competition is more likely

to result in higher effort provision by managers (Hart, 1983; Schmidt, 1997). The nature

of competition also shapes the incentive structure within the firm: Cunat and Guadalupe

(2005, 2009) find that a higher degree of market competition increases the performance pay

sensitivity of compensation schemes, which could result in higher effort provision. Given that

effort and managerial skills are complementary, these findings suggest that market compe-

tition generally raises the value of managerial skills, which in turn raises the importance of

assignment and hence favors decentralization.

Distance to the technology frontier: Using data on French and British firms, Acemoglu

et al. (2007) find that firms closer to the technology frontier are more likely to be decentral-

ized.19 The distance to the technology frontier could have a profound impact on the extent

17Of course, there is no inherent connection between delayering and decentralization, as the effect of de-
layering can go in either direction. There seems to be some indication, however, that delayering is positively
associated with decentralization. We explore more on this point in section 4.1.

18It should be noted, though, that the correlation could in principle go in either direction. Since good
management can be regarded as a form of technology, the argument runs parallels to that concerning the
relationship between competition and innovation. The theoretical relationship between them is not clear, as
there are both positive (the Arrowian effect) and negative effects (the Schumpeterian effect).

19Their argument emphasizes the role of local information as a determinant for the extent of decentralization.
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of decentralization in the current setup as well.

There are two alternative ways to make this connection, each of which is closely related to

the argument made above. First, firms closer to the technology frontier can be interpreted as

the ones that are technologically advanced relative to the existing stock of knowledge. Since

each worker’s productivity is high relative to θ, one can argue that F (θ) is relatively small

for those firms. The same argument as in the case of human capital then applies here: the

cost of decentralization is smaller when F is skewed upwards, and decentralization emerges

as the optimal choice when F (θ) is sufficiently small.

There is also a more indirect channel which works through its effect on the value of

managerial skills. As Acemoglu et al. (2006) argue, managerial skills matter more in envi-

ronments where innovation, rather than adaptation, is the main concern.20 Applying this

logic, since a firm needs to rely more on innovation where there is little room to learn from

public information, the value of managerial skills is expected to rise as the firm gets closer to

the technology frontier. The distance to the technology frontier then plays an identical role

to market competition: the value of managerial skills γn tend to be larger for firms closer to

the technology frontier which in turn face stronger incentives to decentralize.

Firm size and delayering: The number of competing workers within an organization is

another important determinant of decentralization. It follows from proposition 5 that the

cost of decentralization decreases as the number of competing workers n gets larger (after

some point), so that decentralization is more likely to prevail when n is sufficiently large.

There are two implications that can be derived form this observation.

First, in the long run, the number of competing workers is ultimately determined by

the size of the firm. The model then predicts that the cost of decentralization diminishes

as the firm size gets larger. When the firm size is sufficiently large, the probability that a

low-productivity worker is mistakenly promoted becomes very slim, because there is almost

surely someone who is more productive, leaving little room for manipulating information

through task choices. In this context, therefore, the cost of decentralization is less in larger

They argue that firms need to decentralize more when the value of local information is sufficiently high
compared to that of public information. This leads them to hypothesize that firms closer to the technology
frontier are more likely to be decentralized, because they are less likely to learn from public information.

20Market competition may also play a role through this channel, if the value of innovation is higher in more
competitive environments. For instance, Nickell (1996) and Blundell (1999) find a positive association between
market competition and innovation. Aghion et al. (2005) find that the relationship is non-monotonic and
exhibits an inverted-U shape although the correlation seems to be positive for a substantial range of market
competition.
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firms since severer competition works to discipline workers and makes their objectives more

aligned squarely with the firm’s. This implication is largely consistent with recent evidence

by Bloom et al. (2010) and Bloom and Van Reenen (2010) that larger firms are more

decentralized.

In the short run, promotion competition may involve only workers in related divisions,

and hence the number of competing workers depends crucially on how the firm organization

is layered into different business units. In general, there seems to be a movement towards

flatter and simpler corporate hierarchies, partly triggered by the recent advent of information

technology, which implies that there are less “intermediate positions” available, yielding an

effect analogous to an increase in n.21 The same logic then applies here: internal competition

among workers aligns their incentives more closely with the firm’s, and decentralization hence

imposes less cost to the firm when n is larger.22 This prediction is roughly in line with evidence

by Rajan and Wulf (2006) who find that delayering is often associated with pay increases of

divisional managers, which they take as an indication of decentralization.23

Distorted promotion incentives: The driving force of the model is built on the premise

that the firm uses promotions to allocate workers where they belong and has an incentive to

identify and select the most deserving worker ex post. This logic is hence less applicable if the

firm’s incentives are distorted for some reasons, and it is not particularly concerned about

the assignment role of promotion, e.g., in a case where there is a predetermined winner,

or the “heir apparent,” who is sure to be promoted. To see this, consider an asymmetric

tournament in which there is a worker who is promoted with probability r regardless of his

performances; with the remaining probability, the firm promotes the worker with the highest

ability. Letting ηp denote the ability type of the preferred worker and normalizing, the firm’s

21For instance, Rajan and Wulf (2006) document that the span of control is increasing (the number of
managers reporting to the CEO has increased steadily over time, from 1986 to 1998) and the number of layers
in firm hierarchy is decreasing (the number of positions between the CEO and the division heads has decreased
over the same span).

22It should be noted, though, that there is a caveat for these interpretations. In deriving these implications,
we only consider the effect of an increase n while taking b fixed. This may not necessarily be a fair comparison
since the gains that accrue from a promotion could also increase with n. Our logic implies, however, that
the effect of an increase in n is exponential and typically dominates that of a proportional increase in b (see
proposition 7 in Appendix for more detail). In light of this, we claim that decentralization is more likely to
prevail in larger organizations or business units.

23It is important to note that it is not a priori clear whether delayering itself means more decentralization
or less: on one hand, middle managers can directly communicate with the CEO, which might imply more
autonomy for them; on the other hand, the large span of control could imply more direct control and intense
monitoring by the CEO.
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payoff function becomes

u0 =

∑n
i=1 yi
n

+ γn(rηp + (1− r)ηs).

Since ηp is exogenous to the model and can be ignored, the presence of the preferred worker

yields an impact equivalent to a decrease in γn, which in turn favors centralization.24

Promotion incentives are distorted whenever a person in charge derives private benefits

from promoting a particular worker regardless of his qualifications, as it diminishes the value

of experimentation through decentralization. One factor that bears a critical impact on this

is the ownership structure of a firm, where diversified ownership diminishes the role of private

benefits. One evidence in line of this argument is the finding that family firms, especially

those in which the CEO is chosen by primogeniture, are on average badly managed and

substantially less decentralized (Bloom and Van Reenen, 2007, 2010).

Social capital: Recently, economists have become increasingly aware of the importance of

culture as a potential determinant of economic outcomes (see Guiso, Sapienza, and Zingales,

2006, for a survey). Among those cultural factors, one critical factor seems to be the level

of social capital, often proxied by the level of trust. There is now an abundance of evidence

that trust fosters faster growth (La Porta et al., 1997). Although not much is know about

the underlying mechanism which links trust with economic performances, one convincing

evidence for why trust matters for economic performances is provided by Bloom, Sadun

and Van Reenen (2011) who find a strong association between trust and decentralization:

firms in a high-trust region are more decentralized. A firm with a high level of trust is able

to decentralize and hence effectively utilize local information available only to its workers,

which in turn spurs its productivity.

The current model provides one potential route through which intangible social capital

such as trust could influence the firm’s productivity though its choice on the extent of decen-

tralization. As we have already argued, the firm can implement the first-best task allocation

by committing to a rule which promotes the worker with the highest output. Under this

promotion rule, each agent uses his private information only to maximize the output, which

24The presence of the preferred worker may also affect the other workers’ incentives as it severely limits the
prospect of promotion for them. This could yield an effect equivalent to a decrease in B which favors decen-
tralization. We argue, however, that the distorted incentive structure is more likely to result in centralization
because workers’ career concerns are not necessarily confined within the boundary of the firm organization:
if a worker can signal his productivity to outside firms to some extent, the distorted incentive structure does
not lower B as sharply as β, thereby favoring centralization.
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can be done by choosing task D if and only if η ≥ θ. What is interesting here is that once the

firm makes a commitment, the ex post temptation for the firm totally dissipates: since the

worker with the highest output is also the one with the highest ability, the efficient promotion

rule turns out to be ex post optimal as well. The commitment to the efficient promotion rule

is the almighty solution in this context, which makes each worker’s objectives roughly aligned

with the firm’s objectives and realizes the allocation which maximizes the total output. As

this argument indicates, the cost of decentralization in this context depends crucially on how

easily the firm can make the commitment credible without any enforcement by a third party.

The presence of mutual trust could work as a substitute for legal enforcement by making the

commitment feasible at a lower cost, which allows the firm to exploit the role of promotion

as an incentive device more effectively.25

4.2 On the productivity dispersion across firms

In the previous subsection, we have raised several potential determining factors of decentral-

ization. While identifying the determinants of decentralization bears some importance in its

own right, it also offers an implication of broader scope as it can shed light on one of the

long standing puzzles in economics. It has long been argued that there exists a substantial

disparity in labor productivity across firms and countries which cannot easily be explained by

observable factors, even after controlling for all conceivable measures of inputs. For instance,

Syverson (2004a) shows that plants at the 90th percentile are four times as productive as

those in the 10th percentile. Only half of this difference in labor productivity could be ac-

counted for by differences in inputs such as capital intensity. Similar observations have been

made by others who by and large find persistent and sizeable differences in labor productivity

even within narrowly defined sectors.

While the exact nature of this productivity dispersion still remains largely a puzzle, it

has been pointed out recently that variations in management practices can account for a

substantial portion of it (Bloom and Van Reenen, 2007, 2010; Bloom et al., 2010). There are

two sets of findings that have led to this hypothesis. First, the recent literature indicates that

the quality of management can be objectively quantified, and moreover that there is a set of

25The way trust works here goes both ways. On one hand, to allow for greater job discretion, the firm needs
to trust its workers to behave closely in line with its objectives. One the other hand, the workers also need
to trust the firm for evaluating them on what they have contributed and, more importantly, not rewarding a
worker who deviates from the efficient task choice rule.
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“good” management practices, such as well defined targets and performance measures, proper

incentive systems and decentralization of authority, which universally contribute significantly

to productivity improvements. Second, like productivity performances, there is also a wide

dispersion in managerial practices, indicating the coexistence of some well managed firms at

one tail of the distribution and some badly managed firms at the other tail. Putting these

pieces together, one can argue that the large productivity dispersion is due, at least in part,

to variations in the way firms are organized and managed.

The true question that remains is then why there exist firms which continue to adopt

poor management practices. To answer this question, we take the stance that even when

decentralization is largely beneficial, its costs vary across firms, and it is simply too costly

for some firms to decentralize.26 More importantly, the cost of decentralization not only

varies across firms, but it is also strongly correlated negatively with the firm’ productivity:

as we have seen, decentralization imposes less cost to high-productivity firms or those closer

to the technology frontier. The implied complementarity between the productivity and the

quality of management practices can be a powerful force behind the wide dispersion in firm

productivity as efficient firms can afford to adopt better management practices and become

even more efficient while inefficient firms are virtually trapped with less effective management

practices.

4.3 An application to the academic profession

The model environment here offers some relevance for many skill-intensive industries where

skills or talents – traits that are not easily quantified nor observed – are highly valued.27.

One such example, which fits this description rather nicely, is the academic profession where

signaling undoubtedly plays a critical part. There are several obvious similarities. First,

researchers are rewarded mostly through “promotions” to higher ranks or better universities,

but there are obviously no specific promotion rules that are tightly contingent on observable

output. Second, each employer is naturally more concerned about an applicant’s upside po-

tential, especially when she needs to hire young researchers, rather than past achievements.

26As suggested by Bloom and Van Reenen (2010), an alternative story is that good management practices
are partially like a technology which slowly diffuses throughout the economy. Needless to say, our aim here is
not to deny this possibility; it is simply to shed light on one aspect, possibly among many others, of this issue.

27An obvious difference is that there are many potential employers competing for researchers in the academic
community. While this is an important extension worth serious consideration, the main logic of this paper is
expected to survive even if there are multiple employers.
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Finally and most importantly, research activities apparently require a high degree of creativ-

ity, and it is typically at our discretion to decide how to proceed our own research. The choice

we face is often similar to the task choice problem of the current model: some problems may

be intellectually stimulating but do not yield much social value while some others may be

intellectually dull but are nonetheless more beneficial. The current analysis predicts that in

such a situation, researchers, especially young ones, have excessively strong incentives to work

on intellectually stimulating problems even when there are other more important problems.

5 An extension: endogenous effort and promotion bonus

In the baseline model, we show that the task choice threshold is monotonically decreasing

in b. The baseline model thus yields no interesting tradeoff regarding the promotion bonus:

if it is the firm’s choice to set b, the threshold is brought closer to the first-best level by

setting it as low as possible. This part of the model is not necessarily satisfactory and

also counterintuitive, as it implies that the promotion bonus in this context has no positive

incentive effect, which stems from the implicit premise that effort is costlessly supplied by

the workers. In this section, in order to address this issue, we consider an extension of the

baseline model which incorporates an effort choice problem, on top of the task choice problem

we have considered thus far, into the model. This extension, while preserving the main insight

of the model, allows us to shed light on a novel tradeoff between task and effort choices which

is absent in canonical tournament models.

5.1 The general framework

We augment the baseline model by introducing two modifications. First, effort is now costly

for the workers, and it is their choice to decide how much effort to supply. Second, while

we have assumed thus far that the level of the promotion bonus b is determined by outside

market conditions and exogenously given, here we consider an alternative scenario and allow

the firm to set b freely to induce costly effort from the workers.28 For this extension we

restrict our attention to the case of decentralization.

More precisely, let ei ∈ {0, 1} denotes the effort level chosen by worker i. The output

28Note, however, that whether b is the firm’s conscious choice is of secondary importance: the main purpose
of this section is to illustrate a tradeoff between task and effort choices, which is present even when b is
determined by market forces.
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level for worker i is now given by yiei, instead of just yi, where yi is determined in the same

way as in the baseline model. The sequence of events in this extended model is summarized

as follows:

1. Nature draws the ability types (η1, η2, ..., ηn).

2. The firm offers the promotion bonus b.

3. Each worker chooses which task to perform and how much effort to exert.

4. Upon observing the realized outputs (y1, y2, ..., yn), the firm chooses a worker to pro-

mote.

5. The payoffs are realized.

The effort cost is given by C, and we assume θ > C > λθ, i.e., the effort cost is neither too

large nor too small. The first inequality (θ > C) means that it is efficient to induce effort

from all workers, given that task choice is also efficient. The second inequality (C > λθ)

is necessary to make the problem relevant because if the effort cost is too small, ex post

bargaining is enough to induce effort. Let c := C
λ
for normalization.

We first consider the effort choice problem. Note that since the return to exerting effort

is weakly increasing in the ability, the effort choice problem can also be characterized by a

cutoff η̂n such that worker i chooses ei = 1 if and only if ηi ≥ η̂n.
29 Given this, if a worker

chooses not to exert effort, the promotion probability is F (η̂n)n−1

n
. Worker i then chooses to

exert effort if and only if

max{ηi + bqD(ηi), θ + bqE(ηi)} − c ≥ b
F (η̂n)

n−1

n
, (4)

where qk(η) is the modified promotion probability contingent on the task choice, given that

the worker chooses to exert effort. If (4) does not hold, then the task choice problem becomes

totally irrelevant: we simply assume for clarity that the worker chooses task E in that case.

As this implies that η̄n ≥ η̂n without loss of generality, (4) can be written as

θ + bqE(ηi)− c ≥ b
F (η̂n)

n−1

n
. (5)

29As we will see shortly, all the workers with ηi ∈ [0, η̄n) face the same incentives, and there are also other
payoff-equivalent equilibria with no cutoff property.
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On the other hand, given that ei = 1, the task choice problem is virtually the same as before:

for ηi ≥ η̂n, worker i chooses task D if and only if

ηi + bqD(ηi) ≥ θ + bqE(ηi). (6)

Given the cutoffs (η̂n, η̄n), the workers are separated into at most three intervals: (i)

those in [η̄n, 1] exert effort and choose task D; (ii) those in [η̂n, η̄n) exert effort and choose

task E; and (iii) those in [0, η̂n) exert no effort and choose task E. The modified promotion

probabilities are then computed as follows:

qE(ηi) =

{

F (η̄n)
n−1

∑n−1
m=0

(n−1)!
m!(n−1−m)!

Gm(1−G)n−1−m

m+1 for ηi ∈ [η̂n, 1),
F (η̂n)n−1

n
for ηi ∈ [0, η̂n),

qD(ηi) =























F (ηi)
n−1 for ηi ∈ [η̄n, 1],

F (η̄n)
n−1 for ηi ∈ [µ̃(η̂n, η̄n), η̄n)

F (η̂n)
n−1 for ηi ∈ [µ(η̂n), µ̃(η̂n, η̄n)),

0 for ηi ∈ [0, µ(η̂n)),

where G := prob(ηi ∈ [η̂i, η̄i) | η̄n > ηi) and µ̃(η̂, η̄) :=

∫ η̄

η̂
ηdF

F (η̄)−F (η̂) . Define

P (η̂n, η̄n) :=
n−1
∑

m=0

(n− 1)!

m!(n− 1−m)!

Gm(1−G)n−1−m

m+ 1
.

Note that limη̂n→η̄n P (η̂n, η̄n) = 1, limη̂n→0 P (η̂n, η̄n) =
1
n
, and P (η̂n, η̄n) >

1
n
for any η̄n ≥

η̂n > 0. It is also intuitively clear that P (η̂n, η̄n) is strictly increasing in η̂n.

With some algebra, (5) and (6) can be written as follows:

b

(

F (η̄n)
n−1P (η̂n, η̄n)−

F (η̂n)
n−1

n

)

≥ c− θ. (7)

b(F (ηi)
n−1 − F (η̄n)

n−1P (η̂n, η̄n)) ≥ θ − ηi. (8)

If there exist interior solutions, these conditions must hold with equality at the cutoffs: let

(η̂n(b), η̄n(b)) denote the equilibrium cutoffs. There are three remarks we would like to make

here.

1. (8) implies that task choice continues to be inefficient, i.e., θ > η̄n, as long as P (η̂n, η̄n) <

1. On the other hand, the efficiency in task choice can be achieved for a positive b when

b satisfies

b(n− 1)

n
F (θ)n−1 = c− θ,
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which never happens in the baseline model. In any case, though, the task choice cutoff

never goes above θ.

2. (8) also indicates an intriguing interaction between the effort cutoff and the task choice

cutoff. A decrease in η̂n (an increase in the effort level) decreases P (η̂n, η̄n) taking η̄n

fixed. This raises the incentive to choose task D for the boundary worker with ηi = η̄

because the promotion probability qE is now lower, pointing to a tradeoff such that

an increase in effort makes task choice less efficient by lowering η̄n. This is the force

which makes the efficiency in task choice attainable even when b > 0: in that case, the

efficiency in task choice is achieved because low effort (a high effort cutoff) makes the

deviation to task E more profitable for the boundary worker.

3. b = 0 no longer achieves the first-best efficiency because no worker has an incentive

to exert effort if b is too small. More precisely, b needs to be at least large enough to

satisfy

b(n− 1)

n
F (η̄n(b))

n−1 ≥ c− θ. (9)

If this fails to hold, all workers choose to exert no effort and consequently choose task

E in equilibrium. It is evident that (9) does not hold when b = 0, under the assumption

that c > θ.

Finally, the firm’s problem is to choose the promotion bonus b to maximize the expected

profit, which is defined as

max
b

θ

∫ η̄n(b)

η̂n(b)
ηdF +

∫ 1

η̄n(b)
ηdF −

λ

n(1− λ)
b

+ γn

(

µ(η̂n(b))F (η̂n(b))
n + µ̃(η̂n(b), η̄n(b))

∫ η̄n(b)

η̂n(b)
dFη(n)

+

∫ 1

η̄n(b)
ηdFη(n)

)

.

The tradeoff of our focus can be most clearly be seen in the limiting case where γn → 0.30 In

this case, the first-order condition is obtained as

−θ
dη̂n
db

+ (θ − η̄n)f(η̄n)
dη̄n
db

=
λ

n(1− λ)
. (10)

The first term indicates the loss due to a decrease in effort; the second term indicates the gain

due to an improvement in task choice. The optimal promotion bonus thus needs to balance

these two forces.
30Note that γn can be arbitrarily small but needs to be strictly positive to maintain the assignment motive.
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The general model, with an arbitrary n, is exceedingly complicated to fully characterize,

but it can be made much more tractable if we restrict our attention to the case with n = 2.

Although this example presents only a special case of the model described above, it contains

all the key elements of the extended model and is highly instructive to illuminate the tradeoff

of our focus as we will see next.

5.2 A case with n = 2

With n = 2, it is straightforward to obtain

P (η̂, η̄) =
F (η̂) + F (η̄)−F (η̂)

2

F (η̄)
=

F (η̂) + F (η̄)

2F (η̄)
,

where we suppress the subscript n for the cutoffs for notational simplicity. The cutoffs, if

interior solutions exist, are then obtained as

b
F (η̄(b))

2
= c− θ. (11)

b
F (η̄(b))− F (η̂(b))

2
= θ − η̄. (12)

One can then show that both η̂(b) and η̄(b) are decreasing in b. First, it directly follows from

(11) that

dη̄

db
= −

F (η̄)

bf(η̄)
< 0. (13)

Similarly, from (12), we obtain

F (η̄)− F (η̂) + b(f(η̄)dη̄
db

− f(η̂)dη̂
db
)

2
= −

dη̄

db
. (14)

Substituting (13) into (14) yields

dη̂

db
=

1

bf(η̂)

(

F (η̄)− F (η̂)− (2 + bf(η̄))
F (η̄)

bf(η̄)

)

= −
1

bf(η̂)

(

F (η̂) +
2F (η̄)

bf(η̄)

)

< 0.

The structure of the model is much simpler now, where η̄(b) is uniquely pinned down from

(11) for a given b, and η̂(b) is then obtained from (12). As stated, b needs to be sufficiently

large for the existence of interior solutions. Since θ ≥ η̄ ≥ η̄, a necessary condition for interior

solutions to exist is

b ≥ bmin :=
2(c− θ)

F (θ)
.
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Note that η̂(bmin) = η̄(bmin) = θ, so that task choice is first-best efficient at b = bmin. If

b < bmin, no worker has an incentive to exert effort and the expected output level is zero.

Since the expected profit (per worker) is −b/2, it is strictly better for the firm to offer b = 0.

Then, the optimal promotion bonus is positive if and only if

∫ 1

θ

ηdF ≥
bmin

2
⇔

1− θ2

2
≥

2(c − θ)

F (θ)
. (15)

The condition holds if c is sufficiently close to θ.

Given this, we can also obtain sharper predictions for the firm’s problem. The first-order

condition (10) can now be written as

θ

bf(η̂)

(

F (η̂) +
2F (η̄)

bf(η̄)

)

− (θ − η̄)
F (η̄)

b
=

λ

2(1− λ)
.

where we maintain that γn → 0. Suppose that (15) is satisfied and it is optimal for the firm

to offer a positive b. The firm then raises b above the minimum level to induce more effort,

even though it results in more distortion in task choice, if

θ

bminf(θ)

(

F (θ) +
2F (θ)

bminf(θ)

)

=
θF (θ)

2(c − θ)f(θ)

(

F (θ) +
2F (θ)2

2(c − θ)f(θ)

)

>
λ

2(1 − λ)
. (16)

The condition again holds if c is sufficiently close to θ. The tradeoff faced by the firm is now

clear. To see this, note that the efficiency requires η̂ = 0 under the maintained assumption.

Since η̄(bmin) = η̂(bmin) = θ, an increase in b above bmin improves effort choice but lowers

the task choice cutoff away from the first-best level. This is the case when both (10) and

(16) hold, in which case the loss of output due to low effort becomes too costly, and the firm

hence needs to induce higher effort by raising b even at the expense of more distortion in task

choice.31

6 Conclusion

This paper provides a model where promotion carries two roles – assignment and incentive

provision – that often conflict with each other. When the principal is unable to commit to

the efficient promotion rule, too many agents are induced to work on the difficult task to

signal their productivities. To minimize this loss, the principal may centralize task choices

31Of course, this distortion could enhance welfare in the presence of information asymmetry when the task
choice cutoff moves towards the second-best level.
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despite the fact that it necessarily results in inefficient use of private information. The model

clarifies the costs and benefits of decentralization and provides several predictions that are

in line with recent empirical evidence on firm organization.

Appendix

Here, we consider the effect of a simultaneous increase in b and n by multiplying them by the

same factor, so that the ex ante expected promotion bonus b
n
is kept constant. To this end,

define the cutoff ability level as a function of b and denote it by ηn(b). We can then show the

following.

Proposition 7 There exists ω̄ such that η(1+ω)n((1 + ω)b) > ηn(b) for ω > ω̄. Moreover,

ω̄ = 0 if n+ (n− 1) lnF (θ) < 0.

Proof: By definition,

θ −
n− 1

n
bF (ηn(b))

n−1 = ηn(b).

It then suffices to show that

θ −
(1 + ω)n− 1

(1 + ω)n
(1 + ω)bF (ηn(b))

(1+ω)n−1 > ηn(b),

which can be written as

1 > Jn(ω) :=
(1 + ω)n− 1

n− 1
F (ηn(b))

ωn.

First, since limω→∞ Jn(ω) = 0, this condition holds when ω is sufficiently large. Second, Jn

is strictly decreasing in ω if

n+ ((1 + ω)n− 1) lnF (η̄n(b)) < 0.

Since Jn(0) = 1, Jn(ω) < 1 for all ω > 0 if

n+ (n− 1) lnF (η̄n(b)) < n+ (n− 1) lnF (θ) < 0.
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Figure 1: An equilibrium and the output loss.
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