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1 Introduction

This paper analyzes the effect of decentralization on effort incentives of policy-makers in central

and regional governments and examines the relative efficiency of decentralization over centraliza-

tion, constructing a model of career concerns and yardstick competition.

Yardstick competition among local policy-makers has recently attracted a lot of attention

in both theoretical and empirical studies on the effects of federalism on policy formation and

economic development. Such a surge of research interest is partly related to the rapid economic

development in China. Many authors including Maskin, Qian, and Xu (2000), Blanchard and

Shleifer (2001), and Li and Zhou (2005) pointed out that one of the important sources for the

Chinese economic success is its personnel control embedded in the centralized political hierarchy,

which is called “M-form” structure (Maskin, Qian, and Xu (2000)), “Market-preserving federal-

ism” (Weingast (1995)), or “Federalism, Chinese style” (Montinola, Qian, and Weigast (1995))

in the literature. In this system, local policy-makers, who are given primary authority over the

economy within their jurisdictions, compete for promotion in the centralized political hierarchy

via their relative economic performance. Taking account of these features, we could say that the

Chinese-style federalism is a framework of yardstick competition among career-concerned local

policy-makers.

A similar personnel control system has also been made use of in the bureaucratic society in

post-war Japan. As Inoki (2001) reported, staff loans and transfers between central and local

governments has functioned as a mechanism that screens competent bureaucrats out, based on

relative performance evaluation. Those who had climbed higher in the bureaucratic hierarchy

used to be, in general, guaranteed with higher-paid jobs in private or semi-private corporations

upon retirement from public services; a system called Amakudari in Japanese.1

A huge number of studies have been piled up in the literature on the political economy of

fiscal federalism, dating back to Tiebout (1956) and Oates (1972). This paper belongs to the

more recent strand of the literature, the incomplete contract approach, pioneered by Seabright

(1996). He analyzed how decentralization affects effort incentives of reelection-seeking incumbents

1The word, Amakudari, literally means going down from the heaven to the earth, with a
feudalistic sense of usage that the heaven means the government while the earth does the private
sector.
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in undertaking tasks in each region. Although voters cannot observe incumbents’ effort, they

instead observe the outcomes with noise, based on which they decide whom to vote for in the

forthcoming election held in each region. His main point is that under centralization a politician

has incentives to target regions in which she exerts effort because she will get reelected if she

wins only the majority of all regional elections. Maskin, Qian, and Xu (2000), on the other hand,

took a complete contract approach to the relative efficiency of decentralization with different

organizational forms, called M-form and U-form, where the former corresponds to the case of the

Chinese-style federalism.

In this paper we attempt to extend the incomplete contract approach toward the government

of career-concerned policy-makers. Other than the realistic interest in studying the economic

functions of the Chinese-style federalism and/or the Japanese bureaucratic system, the reasons

for our attention to policy-makers’ career concerns are, first, Seabright’s (1996) model cannot

apply to lame-duck politicians who have no chance of reelection, and second, not politicians but

bureaucrats may be responsible for policy outcomes, especially if we consider effort exerted at

the stage of policy administration and implementation.

In the career-concerns model of this paper, policy-makers’ hidden talent and unobservable

effort, accompanied by region-common and region-specific stochastic disturbances, determine

the outcomes of tasks in each region, and policy-makers are rewarded in the future according

to the expectation of their hidden talent, which is calculated conditional on realizations of the

outcomes and expected effort levels. More specifically, a policy-maker is rewarded the more

as she produces the larger outcome relative to the average. Accordingly, policy-makers have

incentives to disguise themselves as a more talented one by increasing effort for larger outcomes.

The relative performance evaluation also leads them to engage in yardstick competition under

decentralization.2

The inference of a policy-maker’s hidden talent is an application of the classical signal ex-

traction problem. The allocation of tasks between central and regional policy-makers alters the

structure of signal and noise, on which the inference of their talent is based, and as a result,

2Although the model formulation differs from ours, Besley and Case (1995) is the first paper
that modeled and empirically analyzed the effect of yardstick competition on policy-makers’ effort
in the context of fiscal federalism.
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produces effort incentives differentiated between them.

The results and organization of this paper are as follows. It consists of two parts. In the first

part we deal with the case of a single task being undertaken in each region and analyze how the

integration of regions affects effort incentives. We will show that decentralization always induces

larger effort on each task than centralization because effort incentives decrease as a policy-maker

undertakes the larger number of tasks. This is the effect of focus, termed by Dewatripont et al.

(1999). Encouragement of effort does not mean, however, that decentralization is more efficient.

Depending on the strength of policy-makers’ career concerns, the equilibrium effort levels may be

socially excessive. We will show that in some cases partial integration, where regions are grouped

into several provinces and a policy-maker appointed in each province has authorities on all tasks

in the regions belonging to it, is the most efficient. In the second part, we consider the case

of two tasks being undertaken in each region, and analyzes effort incentives under three modes

of federalism, full centralization, full decentralization, and partial (de)centralization. Under full

centralization the authorities on the two tasks are allocated to the central policy-maker, under

full decentralization they are to regional policy-makers, and under partial (de)centralization, they

are split between the two types of policy-makers. Applying the technique developed in the first

part of this paper, we will show that full decentralization induces larger effort on every task

than full centralization. Under partial (de)centralization, there is a trade-off on effort incentives

caused by the effects of focus and noise. We will show a sufficient condition for which partial

(de)centralization induces larger effort on every task than full centralization and a necessary

condition for which it does so than full decentralization. As well as the variances of policy-makers’

uncertain talent and disturbances associated with policy outcomes, the number of regions turns

out to play a key role. The implications for efficiency are also discussed. All the proofs of

propositions are collected in the appendix.

2 The case of a single task in each region

2.1 The basic model

Consider a nation consisting of n (≥ 2) symmetric regions indexed by i = 1, 2, . . . , n. The utility

of a representative citizen in region i, yi, which is simply referred to as policy outcome or just

outcome in what follows, is determined stochastically, depending on the talent of a policy-maker
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who has policy-making right in the region, θi, and her effort exerted there, ai, as follows:

yi = y(θi, ai) + ηi + ε,

where ηi is a disturbance term specific to region i, and ε is one common across regions. To

simplify the analysis, we will assume that y(·) is additively separable:

y(θi, a) = θi + f(ai) (1)

with f ′ > 0 and f ′′ < 0. To have internal solutions, we assume lima→0 f ′(a) = +∞ and

lima→+∞ f ′(a) = 0 as well. The random variables have independent and identical normal distri-

butions. Specifically, a politician’s talent distributes with mean θ and variance σ2
θ , region-specific

disturbance has mean zero and variance σ2
η, and region-common disturbance has also mean zero

and variance σ2
ε .

Policy-making is driven by career concerns of policy-makers.3 In the case of decentralization,

there is an independent policy-maker appointed in each region, who we will call a regional policy-

maker, while in the case of centralization a single policy-maker, who we will call a central policy-

maker, has policy-making rights in all regions.

The policy-making game goes with the following timing of events in the case of decentraliza-

tion: (i) regional policy-makers choose effort levels independently and a = (a1, a2, . . . , an) is simul-

taneously determined; (ii) The combination of policy outcomes across regions, y = (y1, y2, . . . , yn),

is realized along with the stochastic terms and observed by risk-neutral outsiders, who we will

call firms; (iii) Firms competitively bid for hiring policy-makers. They end up offering a wage, wi,

to the policy-maker in region i, in accordance with the expectation of her talent conditional on

policy outcomes realized across regions, y, and the anticipated effort levels, ae = (ae
1, a

e
2, . . . , a

e
n).

The policy-making game is the same in the case of centralization except that a single, central

policy-maker determines the effort level in each region. This means that in the case of central-

ization a policy-maker’s talent perfectly correlates across regions.4

3The career concerns model have been made use of to describe bureaucratic policy-making in
Dewatripont et al. (1999a, b) and Alesina and Tabellini (2007a, b).

4Since policy-makers’ effort is not rewarded today but after they are retired from policy-making,
it might be suitable to regard policy-makers in this model as bureaucrats, rather than politicians.
Nonetheless, we might be allowed to consider them as office-seeking politicians or lame-duck
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Assume that when employing a policy-maker, firms pay a wage proportional to the conditional

expectation of her talent, i.e., wi = αE(θi|y, ae), in which we interpret α > 0 as the “market

value” of a policy-maker’s talent, following Alesina and Tabellini (2007a, b). If a policy-maker

discounts future rewards with a rate δ (0 < δ < 1), then her expected reward at the stage of

policy making is reduced to δαE[E(θi|y, ae)], where the first expectation is taken over y. In what

follows we will define β := δα > 0 and interpret it as a parameter representing the strength of a

policy-maker’s career concerns.

Firms are assumed to know the strength of career concerns as well as the distribution func-

tions of the random variables. They also observe realized policy outcomes, but cannot observe

realizations of each random variables or policy-makers’ effort levels. They estimate policy-makers’

talent holding expectations about the effort levels they exerted, based on the realizations of policy

outcomes. Note that there is no asymmetric information between policy-makers and firms with

respect to their talent; at the stage of decision making on effort levels, policy-makers are not

aware of their own talent either. In such a situation policy-makers try to disguise a more talented

one by exerting more effort to make a better policy outcome realized, though the effort levels

that firms anticipate coincides with what policy-makers have actually chosen, i.e., ae = a, in the

perfect Bayesian Nash equilibrium of the game, on which we will focus our analysis throughout

the paper.

2.2 The signal extraction problem

Firms competitively bid an after-retirement wage for policy-maker i by inferring her talent based

on the information of realized policy outcomes across regions, holding expectations of exerted

effort levels. This is a signal extraction problem with two different disturbance terms, and we

will solve it by making use of the theorem developed in Degroot (1970, p.167).

To analyze the signal extraction problem in both cases of centralization and decentralization in

a unified way as well as to deduce implications about political integration of regions, let us suppose

that each m regions are grouped into a province, where a single policy-maker is appointed and has

jurisdiction over policies in the regions belonging to it. Here we assume the integer problem away

incumbents who like to be thought of as a talented politician for reelection or for good status
after their term of office.
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for simplicity, and suppose that there are p (= n/m) policy-makers appointed for policy-making

in provinces. Centralization is the case of m = n and decentralization is the case of n = 1. We

will refer to the case of 1 < m < n as partial integration.

Let θk be the talent of policy-maker k, who is appointed in province k = 1, 2, . . . , p, and Pk be

the set of regions belonging to it. If we assume that the expected effort levels are symmetric across

regions, i.e., ae
i = ae for all i, then the following proposition reveals how we can calculate the

conditional expectation of a policy-maker’s talent as a solution to the signal extraction problem.

Proposition 1 Suppose that policy-makers’ effort level are symmetric, i.e., ae
i = ae for all i.

Then, the conditional expectation of policy-maker k’s talent is given by

E(θk |y, ae) =
mσ2

θ

σ2
η + mσ2

θ

(
yk − nσ2

ε

σ2
η + nσ2

ε + mσ2
θ

y

)
+ Θ(m,ae), (2)

where

yk =
1
m

∑
i∈Pk

yi, y =
1
n

n∑
i=1

yi,

and

Θ(m,ae) =
θ(σ2

η + nσ2
ε) − mσ2

θf(ae)
σ2

η + nσ2
ε + mσ2

θ

.

Proof: See the appendix.

According to the formula in (2), the conditional expectation of policy-maker k’s talent is

affected by realizations of policy outcomes in two ways. One is through changes in what we will

call her relative performance, representing the term in the parentheses, and the other is through

the response coefficient, representing the coefficient before the first parenthesis.

Policy-maker k’s relative performance is based on the comparison between the provincial

average outcome, yk, and the national average outcome, y, except for the case of centralization in

which both average outcome coincide. Specifically, a larger national average outcome decreases

the relative performance of every policy-maker by its proportion of nσ2
ε/(σ2

η + nσ2
ε + mσ2

θ). This

proportion follows from calculating the conditional expectation of region-common disturbance

based on a realization of the national average outcome, as we can see from the proof of proposition

1 provided in the appendix. We may regard it as a measure of how informative the national

average outcome, y, is for inference of region-common disturbance. In fact, the proportion is equal
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to the ratio in variance between region-common disturbance and the national average outcome

when effort levels are taken as given.5 Accordingly, a rise in m reduces the impact of y on the

evaluation of relative performance, for regional policy outcomes correlate more as a result of the

larger number of regions having a common policy-maker and thus region-common disturbance

explains the smaller part of fluctuation in the national average policy outcome.

The response coefficient in (2), on the other hand, follows from calculation of the expectation

of policy-maker k’s conditional on a provincial average outcome and region-common disturbance,

as shown in the proof provided in the appendix. In fact, the response coefficient is equal to the

ratio in variances between the region-specific disturbance and the provincial average outcome

when the region-common disturbance and effort levels are taken as given.6 Given the relative

performance, therefore, policy-maker k’ talent is judged to be the higher as m increases, for her

talent uncertainty has come to explain the larger part of fluctuation in the provincial average

outcome.

In this model, except the case of centralization, policy-makers face yardstick competition

through the relative performance evaluation, which is endogenously built into the determination

of their after-retirement wages. This is in sharp contrast to the traditional literature on fiscal

federalism, in which citizens’ residential choice and factor movement across regions produce com-

petitive environment of local governments. The thrust of yardstick competition on policy-makers’

effort incentives depends on how large impacts the national average outcome has on the evalu-

ation of relative performances, and the composition of its variance plays a crucial roles. The

response coefficient also affects effort incentives of policy-makers with its impact depending on

the composition of the variance of the provincial average outcome.

2.3 The efficiency of decentralization

2.3.1 Efficient and equilibrium effort levels

Now let us analyze policy-makers’ effort choice. We have m symmetric regions grouped into each

province, within which a single policy-maker decides how much policy-making effort to exert in

5Since y = (m/n)
∑p

k=1 θk +(1/n)
∑n

i=1(f(ai)+ε+ηi), we have Var(y |a) = (mσ2
θ +σ2

η)/n+σ2
ε ,

and thus the proportion is equal to σ2
ε/Var(y).

6Since yk = θk + (1/m)
∑

i∈Pk
(f(ai) + ηi + ε), we have Var(yk |a, ε) = σ2

θ + σ2
η/m, and hence

the response coefficient is equal to σ2
θ/Var(yk |a, ε).
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each region. We will also suppose that the marginal cost of effort is unity so that a policy-maker

in province k incurs cost
∑

i∈Pk
ai.

First of all, as a benchmark, let us consider the efficient effort level, aO, which is defined as

the solution that maximizes the sum of expected utilities across regions minus the cost of effort,

E(
∑n

i=1 yi) −
∑n

i=1 ai, subject to (1). From the first order condition, it is characterized by

f ′(aO) = 1. (3)

Consider next policy-maker k, who chooses ai, i ∈ Pk, to maximize her expected payoff,

δαE(wk | ae) −
∑
i∈Pk

ai = βE[E(θk |y, ae) | ae] −
∑
i∈Pk

ai, (4)

subject to (1) and (2), taking other policy-makers’ effort levels and firms’ expectation as given.7

Note that the first expectation operator on the right hand side of (4), as well as the one on the

left hand side, is applied over policy outcomes.

Let us confine our attention to the symmetric perfect Bayesian Nash equilibria, in which

provincial policy-makers exert the same level of effort in every region, and denote by a∗m the

equilibrium effort level. From the first order condition for the maximization problem formulated

in (4), we find that a∗m is uniquely determined by the following condition:

mσ2
θ

σ2
η + mσ2

θ

(
1
m

− σ2
ε

nσ2
ε + σ2

η + mσ2
θ

)
f ′(a∗m) =

1
β

, (5)

which balances the discounted marginal revenue with the marginal cost of effort.8 The bracketed

term on the left hand side shows how an improvement in a region’s policy outcome affects the

policy-maker’s relative performance evaluation. A rise in yi by one unit increases the relative

performance evaluation of the policy-maker in charge of region i through increasing the provincial

average of policy outcome by 1/m, but decreases it through increasing the national average by

1/n, which hurts her evaluation by σ2
ε/(nσ2

ε + σ2
η + mσ2

θ).

From (5), we can show some comparative static properties of a∗m.

Proposition 2 a∗m is decreasing in m, σ2
η, and σ2

ε , but increasing in σ2
θ and n.

7The participation constraint is assumed to be satisfied with the wages paid for their current
position in government.

8Since the second term in the braces is less than 1/m, the second order condition is met.
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It is worth paying special attention to how an increase in m affects a∗m. (5) shows that it

has two channels with counteracting effects on a policy-maker’s effort. One is via the change

in the relative performance evaluation, through which a larger m discourages effort. As easily

verified, the bracketed term on the left hand side of (5) is decreasing in m. This means that

an increase in effort improves relative performance evaluation less as m increases. The other is

via the change in the response coefficient, through which a larger m encourage effort. Overall,

however, the former outweighs the latter, and thus an increase in m discourages effort. If we

interpret m as the number of tasks assigned to each policy-maker, then our result can be seen as

a statement that an increase in the number of tasks per policy-maker discourages effort. This is

what Dewatripont et al.(1999) termed the effect of focus, and our result is an extension of theirs

into the case with relative performance evaluation.

The effects of other factors on effort are easy to interpret. A rise in σ2
θ encourages effort

since it increases the response coefficient and decreases the effect of a higher national average

hurting a policy-maker’s relative performance evaluation. On the other hand, an increase in σ2
ε

discourages effort because it increases the latter effect, without affecting the response coefficient.

Though a rise in σ2
η decreases the response coefficient but also decreases the effect of a higher

national average hurting a policy-maker’s evaluation, it overall discourages effort since the former

effect outweighs the latter. Finally, an increase in the entire number of regions encourages effort

because it also reduces the effect of a higher national average hurting a policy-maker’s evaluation.

Now we will examine the implications of proposition 2 from the choice of efficient mode of

federalism. Let aC and aD denote the symmetric equilibrium effort levels chosen in each region

under centralization and decentralization respectively. The conditions they satisfy are obtained

from (5) by substituting m = n and m = 1:

σ2
θf

′(aC)
σ2

η + nσ2
ε + nσ2

θ

=
1
β

(6)

and

σ2
θf

′(aD)
σ2

η + σ2
θ

{
1 − 1

n + (σ2
η + σ2

θ)/σ2
ε

}
=

1
β

(7)

Making use of proposition 2 then straightforwardly yields the following proposition.9

9Proposition 3 is part of the results obtained in the companion paper, Konishi (2010), which
deals with the case of a single task generating spillover effects across regions.
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Proposition 3 Decentralization induces more effort in each region than centralization, i.e., aD >

aC .

Needless to say, we have aC = aD whenever n = 1. Moreover, from (6) and (7), we observe that

aC is decreasing but aD is increasing in n. The former follows from the effect of lost focus, and

the latter does from the increasing thrust of yardstick competition.10

We will next consider the welfare implications. Compare (5) with (3), and we find that

a∗m < aO if and only if

β <

(
m +

σ2
η

σ2
θ

)(
1 +

mσ2
ε

σ2
η + (n − m)σ2

ε + mσ2
θ

)
:= φm, (8)

where φm turns out to be increasing in m, i.e., φ1 < φ2 < · · · < φn. Hence, combining these

observations with proposition 3, we have the following proposition.

Proposition 4 Decentralization is the most efficient if β ≤ φ1, while centralization is the most

efficient if if β ≥ φn. In the case of φ1 < β ≤ φn, partial integration is the most efficient with

each province consisting of m or m + 1 regions such that φm ≤ β < φm+1.

Proposition 4 shed light on the relative efficiency of centralization versus decentralization, or

the optimal size of jurisdictions, from the point of task allocation and effort incentives, in contrast

to the traditional arguments, which rest on externalities, economies of scale, and heterogeneity

in preferences across regions (See Oates(1972) and Alesina and Spolaore (1997) among others).

Our point is that although the effects of focus and yardstick competition provide the larger effort

incentives as the government is the more decentralized, they might be large enough to produce

excessively large effort levels from the point of efficiency. The market value of policy-makers’

talent and their discount rate play a crucial role in determining if decentralization improves

efficiency. Moreover, proposition 4 addresses the desirability of partial integration; there are

some cases in which partial integration is the most efficient structure of federalism.

10More precisely, as we can see from (2), an increase in n affects aD through two channels.
One is through a higher information value of the national average, which discourages effort, and
the other is through a lower effect of a unilateral effort increase on the average outcome, which
encourages effort. In total, the latter effect outweighs the former, so that an increase in n reduces
aD.
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Region 1 Region 2

Task A Task A

Task B Task B

FCFC

PC (PD)PC (PD)

FD

Region n

Task A

Task B

. . . 

. . . 

. . . 

Figure 1: Three modes of federalism

3 The case of multiple tasks in each region

We will next examine the case of multiple tasks being performed in each region. To simplify the

analysis, we will assume that there are two tasks in each region, whose authorities are potentially

allocated between the regional and central policy-makers. An outcome of task t = A,B in region

i, yt
i , is determined by yt

i = θt
i + at

i + ηt
i + εt, where θt

i is the talent of a policy-maker who

undertakes task t in region i, at
i is the effort level exerted by the policy-maker, ηt

i is region-

specific disturbance, and εt
i is region-common disturbance. The random variables follow the same

independent and identical normal distributions that we have made use of in the previous section.

We further assume that firms can observe only the sum of the policy outcomes in each region,

yi := yA
i + yB

i , on which evaluation of policy-makers’ talent is based. That is, the observable for

outsiders is (y1, y2, . . . , yn), where

yi =
∑

t=A,B

θt
i +

∑
t=A,B

f(at
i) +

∑
t=A,B

ηt
i +

∑
t=A,B

εt, for i = 1, 2, . . . , n. (9)

Let θi be the talent of a regional policy-maker in region i, and θc be that of a central policy-

maker. As shown in figure 1, we will distinguish three modes of federalism according to the

allocation of authorities over the tasks.

The first is full centralization (FC), in which case two tasks are undertaken solely by the central

policy-maker, and hence θA
i = θB

i = θc. The second is full decentralization (FD), in which case

authorities over two tasks are all allocated to regional policy-makers, and hence θA
i = θB

i = θi.
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The third is what we call either partial decentralization (PC) or partial centralization (PD), in

which case authorities over two tasks are separated between central and regional policy-makers.

Let us suppose that the authority over task A is given to the central policy-maker, while that over

task B is to regional policy-makers, i.e., θA
i = θc and θB

i = θi. We will solve the signal extraction

problem in each case and characterize the equilibrium effort levels, confining our attention to

symmetric equilibria.

3.1 Full centralization versus full decentralization

In the case of full centralization, the policy outcome in region i is determined by (9) with∑
t=A,B θt

i = 2θc. Let us denote the symmetric equilibrium effort level on each task by aFD.

Then, applying proposition 1 and rearranging terms, we obtain the equilibrium condition,

σ2
θf

′(aFC)
σ2

η + nσ2
ε + 2nσ2

θ

=
1
β

. (10)

For its derivation we can make use of (2), replacing θk with 2θc, σ2
θ with 4σ2

θ , σ2
η with 2σ2

η, and

σ2
ε with 2σ2

ε .

Comparing with the corresponding equilibrium condition in the single-task case, (6), we find

an only difference that the coefficient of σ2
θ in the denominator on the left hand side is changed

from n to 2n. This is because a policy-maker’s talent correlates perfectly between tasks, whereas

other disturbances are independent.11

Next consider the case of full decentralization. Let us denote the symmetric equilibrium effort

on each task by aFD. Applying proposition 1 to (9) with θA
i + θB

i = 2θi and arranging terms, we

then obtain

σ2
θf

′(aFD)
σ2

η + 2σ2
θ

{
1 − 1

n + (σ2
η + 2σ2

θ)/σ2
ε

}
=

1
β

. (11)

To derive this condition, we can makes use of (2), replacing θk with 2θi, σ2
η with 2σ2

η, σ2
θ with

4σ2
θ , and σ2

ε with 2σ2
ε . Similar to (10), because each regional policy-maker undertakes two tasks,

the coefficient of σ2
θ in each denominator on the left hand side is doubled, as compared to the

corresponding equilibrium condition in the single-task case, (7).12

11Notice that (10) coincides with (6) when we replace σ2
ε with σ2

ε + σ2
θ in the latter. Then,

aFC < aC follows from proposition 2.
12Notice that (11) coincides with (7) when we substitute σ2

η + σ2
θ for σ2

η in the latter. Then,
applying proposition 2, aFD < aD follows.
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Now compare full centralization and full decentralization in terms of the equilibrium effort

level, and we obtain the following proposition.

Proposition 5 Full decentralization induces more effort on each task in each region than full

centralization, i.e., aFD > aFC .

The reason is basically the same with proposition 3, because the essential difference between full

decentralization and full centralization is the number of tasks allocated to a policy-maker as in

the analysis of the single-task case.

3.2 Partial (de)centralization

In the case of partial (de)centralization, two types of policy-maker, central and regional, face

different incentive structures, which we can attribute to the effective changes in region-common

and region-specific disturbance.

From the point of estimating the central policy-maker’s talent, partial (de)centralization

changes the fluctuation in policy outcome in two ways, relative to the single-task case. One

is that the variances of region-specific disturbance is doubled as well as region-common distur-

bances due to the introduction of a new task allocated to the authority of regional policy-makers.

The other is that regional policy-makers’ talent uncertainty plays the same role as region-specific

disturbance in the estimation of the central policy-maker’s talent.

Let us denote by aPC the symmetric equilibrium effort level chosen on task A by the central

policy-maker under partial (de)centralization. To obtain the equilibrium condition, we can make

use of (6), replacing σ2
η with 2σ2

η + σ2
θ and σ2

ε with 2σ2
ε . Then, rearranging terms yields

σ2
θf

′(aPC)
2σ2

η + 2nσ2
ε + (n + 1)σ2

θ

=
1
β

. (12)

Comparing this with the counterpart in the single-task case, (6), the denominator in (12) turns

out to be larger by the amount of σ2
η + nσ2

ε + σ2
θ . This is owing to the additional disturbances

introduced along with new tasks allocated to regional policy-makers.

Now compare the equilibrium effort levels between full centralization and partial (de)centralization.

From (10) and (12), we obtain the following proposition.

13



Proposition 6 With respect to task A, (i) partial (de)centralization induces more effort than full

centralization, i.e., aPC > aFC , if and only if σ2
θ > σ2

ε and n > n̂ := (σ2
η + σ2

θ)/(σ2
θ − σ2

ε); (ii)

partial (de)centralization induces less effort than full decentralization, i.e, aPC < aFD.

With respect to the comparison between aPC and aFC , if we look at the denominators on the

left hand sides of (10) and (12), we notice that there is a trade-off between an improvement in

focus and an increase in noise. More specifically, when full centralization is converted to partial

(de)centralization, effort is encouraged through the effect of focus, as the denominator on the

left hand side decreases by the amount of nσ2
θ . On the other hand, additional region-specific

disturbance produced by the allocation of new tasks to regional policy-makers discourages effort,

as the denominator increases by the amount of σ2
η+nσ2

ε+σ2
θ . Thus, σ2

θ > σ2
ε is necessary for partial

(de)centralization to induce more effort than full centralization, and provided that σ2
θ > σ2

η, the

more likely we have aPD > aFD, the larger is the number of regions, since the effect of focus

increases. The reason for aPC < aFD is that as n increases, the yardstick competition strengthens

the effort incentive under full decentralization, while the noise effect decreases it under partial

decentralization.13

Turn to the effort incentives of regional policy-makers on task B. In inferring their talent

under partial (de)centralization, not only region-specific and region-common disturbances, but

also the central policy-maker’s talent is added as a new source of region-common uncertainty.

Accordingly, we can use proposition 1 to partial (de)centralization by replacing σ2
η with 2σ2

η and

σ2
ε with 2σ2

ε +σ2
θ . If we denote by aPD the equilibrium effort level that each regional policy-maker

chooses in the symmetric equilibrium, invoking (7), we obtain the following equilibrium condition,

σ2
θf

′(aPD)
2σ2

η + σ2
θ

{
1 − 1

n + (σ2
η + σ2

θ/2)/(σ2
ε + σ2

θ/2)

}
=

1
β

. (13)

Comparing this with the equilibrium condition for effort made under decentralization in the

13Specifically, let aFD(n) and aPC(n) be the equilibrium effort levels under full decentralization
and partial (de)centralization respectively, and aC(n) be the one under centralization in the
single-task case with n regions. Then, comparing the first order conditions, we first notice that
aFD(1) = aC(2) because of the two tasks being symmetric. Similarly, aPC(2) < aC(2) holds
owing to an increase in noise. Finally, if we notice that as n increases, aFD(n) increases owing
to the force of yardstick competition while aP C(n) decreases owing to the loss of focus, we have
aPC(n) < aFD(n) for all n ≥ 2.

14



single-task case, (7), we notice that effort is discouraged due to increases in region-specific and

region-common disturbances.

The next comparison is between aFD and aPD. As in the comparison between aFC and aPC ,

there potentially occurs a trade-off in the effects on effort incentives between focus and noise.

From (11) and (13), we can show the following proposition.

Proposition 7 With respect to task B, (i) there exists ñ such that partial (de) centralization

induces more effort than full centralization, i.e., aPD > aFC , if and only if n > ñ; (ii) there

exists n such that partial (de)centralization induce more effort than full decentralization, i.e.,

aPD > aFD, if and only if σ2
θ > σ2

η and n > n.

With respect to the comparison between aPD and aFC , notice that a regional policy-maker exerts

more effort under partial (de)centralization as n increases, because the expansion of noise reduces

the thrust of yardstick competition.14 On the other hand, a central policy-maker exerts less effort

under full centralization as n increases, because she undertakes the larger number of tasks. With

respect to the comparison between aPD and aFD, as we can see from the comparison between

the terms in the braces in (11) and (13), the expected marginal effect of effort on the relative

performance turns out lower under partial (de)centralization than under full decentralization.

This is because the fluctuation in the national average outcome has come to be explained in a

larger part by region-common disturbance including the uncertainty of the central policy-maker’s

talent. Accordingly, σ2
θ > σ2

η is necessary for partial (de)centralization to induce more effort than

full decentralization; a condition which guarantees a larger response coefficient in (13) than in

(11). Further, if n is sufficiently large, then the term in the braces in (13) discussed above has

only a negligible difference from that in (11). This is why aFD < aPD holds when the number of

regions is sufficiently large15.

14An increase in the number of regions raises the information value of the national average in
estimating each regional policy-maker’s talent, but at the same time it makes the expected value
of the average outcome less responsive to each policy-maker’s effort. As we can see from (2), the
latter effect outweighs the former, so that a larger number of regions leads regional policy-makers
to exert less effort through yardstick competition.

15We can consider another mode of federalism, the U-form decentralization, in which a different
policy-maker undertakes the same task in every region, and show that the equilibrium effort under
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Finally, we will discuss the welfare implications. As is similar to the analysis in proposition

4, the strength of policy-makers’ career concerns, represented by parameter β, is crucial in deter-

mining whether an equilibrium effort level falls short of the efficient level or not. Suppose that

β is so low that every equilibrium effort level is insufficient from the point of efficiency. Then,

from proposition 5, full centralization is always less efficient than full decentralization. From

propositions 6(i) and 7(i), it is also less efficient than partial (de)centralization if σ2
θ > σ2

ε and

n > max{n̂, ñ}. From propositions 6(ii) and 7(ii), full decentralization is the most efficient if

σ2
θ ≤ σ2

η or n ≤ n; otherwise, as compared to full decentralization, partial (de)centralization

produces a trade-off in that it encourages effort on the task allocated to regional policy-makers,

while discouraging it on the task allocated to the central policy-maker.

4 Concluding remarks

This paper analyzed the effect of decentralization in government on effort incentives for policy-

making in a model of yardstick competition among career-concerned policy-makers. We found

some trade-offs in effort incentives occurring due to the changes in focus and noise through

decentralization, and revealed the conditions that determine the relative efficiency among several

mode of federalism. Nonetheless, our analysis is just a starting point and important extensions,

such as the case of asymmetric multiple tasks, introduction of externalities of effort across regions

and collusion of regional policy-makers, are left for further research.

U-form decentralization always falls short of one under full centralization since the noise effect
discourages effort more than the focus effect.
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Appendix

Proof of proposition 1

To derive (2), we will use the following theorem, which is borrowed from Theorem 1 in Degroot

(1970, p.167).

Theorem Suppose that two independent stochastic variables, x and z, distribute normally such

that x ∼ N (z, σ2
x) and z ∼ N (z0, σ

2
z), where z0, σ2

x and σ2
z are known parameters. Then, given n

observations of x, x = (x1, x2, . . . , xn), the conditional expectation of z is given by

E(z |x) =
σ2

x

σ2
x + nσ2

z

z0 +
nσ2

z

σ2
x + nσ2

z

(
1
n

n∑
i=1

xi

)
. (A.1)

Now we will prove proposition 1. Consider region i included in province k, i.e., i ∈ Pk. The policy

outcome there is determined by

yi = θk + ae + ηi + ε, (A.2)

where we assume a symmetric effort level, ae. If ε is given, then we can suppose that the random

variable yi−ε follows N (θk +ae, σ2
η) and θk +ae does N (θ+ae, σ2

θ). Since we have m observations

of yi − ε realized within the province, applying the above theorem demonstrates

E(θk + ae |y, ae, ε) =
σ2

η

σ2
η + mσ2

θ

(θ + ae) +
mσ2

θ

σ2
η + mσ2

θ

(yk − ε),

and taking its expectation over ε and arranging terms, we have

E(θk |y, ae) =
θσ2

η

σ2
η + mσ2

θ

+
mσ2

θ

σ2
η + mσ2

θ

{
yk − ae − E(ε |y, ae)

}
(A.3)

for k = 1, 2, . . . , p.

To obtain the conditional expectation of ε, suppose that a combination of policy-makers’

talent, θ = (θ1, θ2, . . . , θp), is given. Then, from (A.2), the random variable yi − θk follows

N (ε+ae, σ2
η) and ε+ae does N (ae, σ2

ε). Because we have n observations of yi−θk realized across

regions, applying the above theorem yields

E(ε + ae |y, ae, θ) =
σ2

ηa
e

σ2
η + nσ2

ε

+
nσ2

ε

σ2
η + nσ2

ε

(
y − 1

p

p∑
k=1

θk

)
.

Hence, taking expectation over θ and arranging terms, we have

E(ε |y, ae) =
nσ2

ε

σ2
η + nσ2

ε

(y − ae) − nσ2
ε

p(σ2
η + nσ2

ε)

p∑
k=1

E(θk |y, ae). (A.4)
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Finally, we obtain

E(ε |y, ae) =
nσ2

ε

σ2
η + nσ2

ε + mσ2
θ

(y − θ − ae)

and

E(θk |y, ae) =
mσ2

θ

σ2
η + mσ2

θ

(
yk − nσ2

ε

σ2
η + nσ2

ε + mσ2
θ

y

)
+ Θ(m,ae)

by combining (A.3) and (A.4) and rearranging terms. ||

Proof of proposition 2: From (5), since the coefficient of f ′(a∗m) turns out to be increasing in

σ2
θ and n, while decreasing in σ2

ε , it follows that a∗m is increasing in σ2
θ and n, while decreasing in

σ2
ε . Similarly, since we can rewrite (5) into

σ2
θ

σ2
η + nσ2

ε + mσ2
θ

{
1 +

(n − m)σ2
ε

σ2
η + mσ2

θ

}
f ′(a∗m) =

1
β

,

we can verify that a∗m is decreasing in m and σ2
η. ||

Proof of proposition 3: Since a∗m is decreasing in m from proposition 2, and by definition

aD = a∗1 and aO = a∗n, aO < aD follows straightforwardly. ||

Proof of proposition 4: From the definition of φm given in (8), it is straightforward that

aC < aD ≤ aO if β ≤ φ1, and aO < aC < aD if β ≥ φn. If φ1 < β < φn, there exists m ∈ [1, n]

such that φm ≤ β < φm+1, which implies that a∗m+1 < aO ≤ a∗m. ||

Proof of proposition 5: Rearranging terms on the right hand sides of (10) and (11) respectively

yields

σ2
θ

(σ2
η + nσ2

ε)/n + 2σ2
θ

f ′(aFC) =
1
β

and

σ2
θ

σ2
η + nσ2

ε + 2σ2
θ

{
1 +

(n − 1)σ2
ε

σ2
η + 2σ2

θ

}
f ′(aFD) =

1
β

. (A.5)

Then, comparing the coefficients of f ′(aFC) and f ′(aDC), we have aFD > aFC . ||

Proof of proposition 6: (i) Rewrite (11) into (A.5) and compare it with (12). Then, because the

denominators in the first terms on the left hand sides satisfy 2σ2
η+2nσ2

ε+(n+1)σ2
θ > σ2

η+nσ2
ε+2σ2

θ ,
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aFD > aPC follows. (ii) Compare (10) with (12), and it then follows that aPC > aFC if and only

if 2σ2
η + 2nσ2

ε + (n + 1)σ2
θ > σ2

η + nσ2
ε + 2nσ2

θ , the condition of which is reduced to σ2
θ > σ2

ε and

n > (σ2
θ + σ2

η)/(σ2
θ − σ2

ε). ||

Proof of proposition 7

(i) Comparing the left hand sides of (10) and (13) and rearranging terms, it follows that aPD >

aFC if and only if

1 −
(3n − 1)σ2

θ

σ2
η + nσ2

ε + 2nσ2
θ

<
(σ2

ε + σ2
θ)(n − 1)

σ2
η + σ2

θ/2
.

Since the left hand side monotonically decreases and tends to (σ2
ε − σ2

θ)/(σ2
ε + 2σ2

θ) < 1, taking

a positive value at n = 1, whereas the right hand side monotonically increases without bound,

taking zero at n = 1. This guarantees a unique existence of ñ such that aPD > aFC if and

only if n > ñ. (ii) Comparing the left hand sides of (11) and (13) and rearranging terms, it is

straightforward to see that aFD < aPD if and only if

2σ2
η + σ2

θ

σ2
η + 2σ2

θ

<
σ2

η + nσ2
ε + 2σ2

θ

σ2
η + (n − 1)σ2

ε + 2σ2
θ

2σ2
η + 2(n − 1)σ2

ε + nσ2
θ

2σ2
η + 2nσ2

ε + (n + 1)σ2
θ

. (A.6)

If we denote the right hand side of (A.6) by q, we can rewrite it into

q =
(

1 +
1

n + b − 1

)(
1 − 1

n + c

)
= 1 − b − c

(n + b − 1)(n + c)
,

where b = (σ2
η + 2σ2

θ)/σ2
ε and c = (σ2

η + σ2
θ/2)/(σ2

ε + σ2
θ/2). Then, because b > c > 0, it follows

that q < 1 and q monotonically converges to unity as n increases. On the other hand, the left

hand side of (A.6) is less than unity if and only if σ2
θ < σ2

η. ||
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