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Introduction

A common phenomenon in both industrialized and developing countries has
been the devolution of the internal ﬁscal system. Therefore, the eﬀect of
ﬁscal decentralization on government policies and its consequent impacts on
economic growth has been a major concern of both academic researchers
and policy makers. However, existing empirical evidence on the relationship
between ﬁscal decentralization and growth are mixed. While some authors
ﬁnd a negative relationship (e.g., Danvoodi and Zou 1998, Zhang and Zou
1998), others ﬁnd a positive relationship or none at all (e.g., Lin and Liu
2000, Akai and Sakata 2002). 1
One of the signiﬁcant channels by which ﬁscal decentralization aﬀects
growth is intense ﬁscal competition among sub-central governments. Brenman and Buchanan (1980) argued that competition for mobile factors of
production may help solve economic distortion induced by a self-interested
Leviathan government that abuses tax revenues for private gains. Owners
of production factors are sensitive to public sector ineﬃciencies and allocate
their factors in jurisdictions where taxes are low and public services are good.
Because immobile voters suﬀer from factor dislocation, they will become disappointed with their government. Therefore, politicians, who want to be
re-elected, are forced to provide better conditions for mobile factors of production by oﬀering better services at lower taxes. Their discretion is reduced
and the Leviathan is tamed. Consequently, ﬁscal competition corrects public
sector ineﬃciencies and may positively aﬀect growth.
Studies such as those by Edwards and Keen (1996), Sato (2003), and
Arikan (2004) formalize this idea in the static ﬁscal competition model and
show two-competing inﬂuences of ﬁscal competition on economic eﬃciency.
Fiscal competition indeed increases the pressure on the state to use its tax
revenues more eﬃciently. However, the increased mobility of the tax base induces ﬁscal externalities and under-provision of public sector services. Consequently, the overall impact of ﬁscal competition on economic eﬃciency is
ambiguous. On the other hand, Wilson (2005) considers the situation where
the electorate or their representatives have substantial control over the tax
rate, but cannot adequately make the required innumerable speciﬁc expenditure decisions. Thus, they must delegate these decisions to self-interested
government bureaucrats, leaving the electorate with only rudimentary methods of control. In this case, Wilson (2005) shows that the eﬃciency-enhancing
eﬀect of ﬁscal competition dominates the eﬃciency-deteriorating eﬀect, and
1

Feld et al. (2008) provides an excellent survey of the theoretical and empirical literature on ﬁscal decentralization and growth.
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thus ﬁscal competition improves economic eﬃciency.
These existing studies are quite appealing and plausible. However, these
studies employ static models and thus cannot explicitly examine how intense ﬁscal competition induced by ﬁscal decentralization inﬂuences economic
growth. To my knowledge, the literature on ﬁscal competition and growth
is still limited. 2 In particular, few growth models focus on the role of
ﬁscal competition as a remedy for public sector ineﬃciencies induced by a
self-interested Leviathan government. Rauscher (2005, 2007) authored two
exceptional studies. Rauscher (2005) follows the tradition of the optimumtaxation-and-growth literature spurred by Judd (1985) and constructs an endogenous growth model with ﬁscally competing Leviathans. Rauscher (2005)
also showed that the eﬀect of intense ﬁscal competition on growth is generally ambiguous, and depends on the parameter value of the government’s
elasticity of inter-temporal substitution. If the value of this parameter is
suﬃciently greater than 1, the eﬀect of intense ﬁscal competition on growth
is unambiguously negative. On the other hand, Rauscher (2007) constructs
an endogenous growth model with public sector innovation and ﬁscally competing Leviathans. Raucher (2007) showed that ﬁscal competition reduces
the frequency of public sector innovation and thus lowers economic growth
for reasonable parameter values. These existing growth studies are quite
interesting and valuable. However, due to the complicated structures of
their models, it is sometimes diﬃcult to understand the economic intuitions
behind their results. Moreover, it is sometimes hard to compare their implications with those of existing static models. In this sense, these existing
growth models are not very tractable. Therefore, to complement existing
growth studies, this paper constructs a tractable growth model that enables
us to analytically examine how intense ﬁscal competition induced by ﬁscal
decentralization inﬂuences economic growth. 3
This paper develops the Diamond (1965)-type two-period overlapping
generations model with Barro (1990)-type productive government expenditures and Wilson (2005)-type ﬁscal competition models. Following Wilson
(2005), we consider the system of regions where tax rate and allocation of
government expenditure are chosen by separate decision-makers. We assume
that the tax rate is determined by the politicians who are elected at the beginning of each period. The politicians in the legislature have substantial control
2

This point is also stressed by Becker and Rauscher (2007). Their introduction provides
a recent survey of the theoretical literature on ﬁscal competition and growth.
3
This paper is also related to a large body of literature on the eﬀects of public infrastructure funding on capital accumulation and growth. Examples of work in this literature include Barro (1990), Futagami, Morita and Shibata (1993), Glomm and Ravikumar
(1994).
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over tax rate. However, they cannot adequately handle the innumerable speciﬁc expenditure and regulatory decisions and must therefore delegate these
decisions to government bureaucrats. Thus, the allocation of government
expenditure is determined by government bureaucrats. However, as stressed
in the literature on the “leviathan government, government bureaucrats
may not be perfect agents of politicians or voters. 4 Thus, given the choice
of tax rate by the politicians, self-interested government bureaucrats, who
are neither wholly selﬁsh nor totally benevolent, determine their favored allocation of government expenditures. Therefore, the politicians who wants
to maximize a weighted average utility of all voters in that period, decide
their tax rate explicitly accounting for the incentive eﬀects that their taxes
create for expenditure decisions of government bureaucrats.
Under these public policy-making processes, this paper studies the implications of diﬀerent ﬁscal regimes (i.e. centralized vs decentralized) for economic growth and welfare in a simple dynamic model of a national economy
with many indentical and independent small regions. Then, we show that ﬁscal decentralization is more desirable than ﬁscal centralization for economic
growth, when the degree of selﬁshness of central government bureaucrats is
high, and the relative political power of the young to the old is low. We also
show that the growth-maximizing ﬁscal regime is also welfare-maximizing.
These results are explained as follows. In the decentralized regime, under
the small region assumption, local government bureaucrats in each region
behave competitively to attract capital into their region by allocating more
tax revenues for productive government expenditures. This expenditure competition highers the growth rate in the decentralized regime relative to that
in the centralized regime where there are no ﬁscal competitions for capital
among local jurisdictions. However, politicians in each region also behaves
competitively to attract capital into their regions by lowering their tax rate.
This tax competition decreases total tax revenue and productive government
expenditures, and lowers the growth rate in the decentralized regime relative to that in the centralized regime. 5 Therefore, the overall growth eﬀect
of ﬁscal decentralization depends on these two competing eﬀects of ﬁscal
competitions. This paper shows that the share of tax revenue devoted to
productive government expenditure in the centralized regime is negatively
related to the degree of selﬁshness of central government bureaucrats, and
the relative political power of the young to the old. These results suggest
4

As stressed by Wilson (2005), this appears to be a good description of the situation in
most government bureaucracies because the electorate can easily monitor what happens
to tax rates but has a harder time monitoring the quality of diﬀerent expenditures.
5
Although this lower tax rate leads to higher capital accumulation through increased
wages, the former negative eﬀect always dominates the latter positive eﬀect.
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the lack of expenditure competition provides substantial negative impacts
upon per-capita output growth rate in the centralized regime, when the degree of selﬁshness of central government bureaucrats is high, and the relative
political power of the young to the old is low. Therefore, we can conﬁrm
that ﬁscal decentralization is more desirable than ﬁscal centralization for
economic growth, when the degree of selﬁshness of central government bureaucrats is high, and the relative political power of the young to the old
is low. Moreover, we show that the welfare level of individuals is positively
related with growth rate of the economy. Therefore, we can conﬁrm that the
growth-maximizing ﬁscal regime is also welfare-maximizing.
This paper is organized as follows. Section 2 examines the case where
the eonomy employs decentralized ﬁscal regime. Section 3 examines the
case where the eonomy employs centralized ﬁscal regime. Section 4 presents
growth and welfare comparisons of these ﬁscal regimes. Finally, Section 5
provides concluding remarks.

2

Decentralized Regime

This paper considers a national economy with I ≥ 1 identical regions. We
ﬁrst consider the case where the economy employs the ﬁscal regime denoted
“decentralized regime”. In this regime, each region decides independently on
the size and the composition of its respective public budget. In the present
model, we focus on the case where the economy consists of many identical
and independent jurisdictions (i.e. I is suﬃciently large number). Therefore, we employ the small region assumption under which each region faces
given rental price of capital. Each region i is populated by two-period lived
overlapping generations. The population size of each generation in this economy is L and remains constant over time (i.e. Lt = L holds for all t). All
households are assumed to be immobile, and each region i has Li,t = L/I
indentical young (old) agents.

2.1

Households

Agents derive utility from their own consumption in both youth and old age.
Thus, the lifetime utility of the agent in generation t in region i is expressed
as:
ui,t = (ci,t )γ (di,t+1 )1−γ ,
(1)
where ci,t and di,t+1 denote the consumption when young and old, respectively, and γ ∈ (0, 1) expresses the weight given to the consumption when
young.
5

In youth, each agent is endowed with one unit of labor, supplies this labor
to local ﬁrms, and obtains wage income. An agent in generation t divides his
or her wage income wi,t between his or her own current consumption ci,t and
saving si,t . In old age, agents retire and consume their returns on savings
(1 + rt+1 )st . Since agents invest their savings where they attain the highest
return, the same interest rate rt+1 must prevail in all region in equilibrium.
Thus, the lifetime budget constraints of the agent in generation t in region i
are:
ci,t + si,t = wi,t ,
(2)
di,t+1 = (1 + rt+1 )si,t .

(3)

By maximizing (1), subject to (2) and (3), we obtain the following saving
equation:
si,t = (1 − γ)wi,t .
(4)
The indirect utility function of the agent in generation t in region i is then
given by
vi,t = Γ(1 + rt+1 )1−γ wi,t ,
(5)
where Γ ≡ γ γ (1 − γ)1−γ .

2.2

Firms and capital market

In each region i, competitive ﬁrms produces a single output. The production function of a representative ﬁrm in region i is represented by Yi,t =
F (Ki,t , Li,t ) = A(Ki,t )α (pi,t Li,t )1−α , α ∈ (0, 1), where Yi,t , Ki,t , Li,t stand for
output, capital stock and labor, respectively, employed by the ﬁrm in region
i. As in Barro (1990), the productivity of worker is enhanced by per-capita
P
productive government expenditure, pi,t , where pi,t ≡ Li,t
. Here, Pi,t stands
i,t
for the productive government expenditure provided by the local government
in region i. This production function can be written in an intensive form as
Y
Ki,t
α 1−α
yi,t = F (ki,t , pi,t ) = Aki,t
, ki,t ≡ Li,t
.
pi,t , where yi,t ≡ Li,t
i,t
Capital is freely moblile across regions, which requires the net of tax
return of capital to be equal for all regions. We assume that each local
government levies a proportional tax τi,t on the total revenue of the ﬁrm in
each region. Thus, denoting the rental price of capital as ρt , the per-capita
capital demanded in region i is determined by
ρt = (1 − τi,t )Fk (ki,t , pi,t ), ∀i.

(6)

Solving (6) for ki,t yields the per-capita capital demand function k(ρt , pi,t , τi,t ),
Fkp
∂ki,t
∂ki,t
∂k
1
< 0, ∂pi,t
= − Fkk
> 0, and ∂τi,t
= − (1−τFi,tk)Fkk < 0.
with ∂ρi,tt = (1−τi,t
)Fkk
6

Assuming that capital depreciates fully, an arbitrage condition ρt = 1 + rt
holds because the capital market is competitive. Additionally, the wage rate
in region i, wi,t , is given by
wi,t = (1 − τi,t )F (ki,t , pi,t ) − ρt ki,t .

(7)

The total capital endowment in this economy in∑period t is given by Kt .
Thus capital allocations in period t must satisfy Ii=1 ki,t Li,t = Kt . Noting
Li,t = LI , this capital endowment condition is rewritten as
I
∑

ki,t = Ikt ,

(8)

i=1

where kt ≡

2.3

Kt
.
L

Policy-making processes

Following Wilson (2005), we consider the system of regions where tax rate
and allocation of government expenditure are chosen by separate decisionmakers. We assume that the tax rate is determined by the politicians who
are elected at the beginning of each period t. The politicians in the legislature have substantial control over tax rate. However, they cannot adequately
handle the innumerable speciﬁc expenditure and regulatory decisions that affect the tax base and must therefore delegate these decisions to government
bureaucrats. Thus, we assume that the allocation of government expenditure is determined by government bureaucrats who gain their power through
delegation from elected politicians. However, as stressed in the literature
on the “leviathan government, government bureaucrats may not be perfect agents of politicians or voters. Simply put, we assume that government
bureaucrats are neither wholly selﬁsh nor totally benevolent, but that government bureaucrats are concerned about both their own welfare (obtained
from corrupt earnings) and their voters’ welfare.
At the beginning of each period t, the tax rate τi,t is determined within
a probabilistic voting framework (See, e.g., Lindbeck and Weibull, 1987).
In this framework, political platforms in period t in region i simply maximize a weighted average utility of voters in period t in region i. Thus, the
equilibrium tax policy maximizes a political objective function, given by:
Vi,t = λln(vi,t ) + (1 − λ)ln(vi,t−1 ),
where
vi,t = Γ(ρt+1 )1−γ wi,t ,
7

(9)

and
vi,t−1 = (ci,t−1 )γ (ρt si,t−1 )1−γ .
From (5), vi,t and vi,t−1 express the welfare level of the young (i.e., generation
t), and the old (i.e., generation t − 1) in period t in region i, respectively, and
λ ∈ [0, 1] expresses the relative political power of the young. In this model,
the population size of the young LI in period t is equal to that of the old
L
. Thus, the parameter λ simply expresses the relative political bargaining
I
power of the young caused by factors other than its population size.
Given the tax choices made by politicians, government bureaucrats in region i choose their level of productive government expenditures. The government bureaucrats’ objective in the present model is to maximize a weighted
sum of the utility obtained from corrupt earnings and politician’s objective
function Vi,t deﬁned in (9). The objective function is thus given by:
Wi,t = ψln(zi,t ) + (1 − ψ)[λln(vi,t ) + (1 − λ)ln(vi,t−1 )],

(10)

where zi,t is the part of the government’s budget not spent on productive
public expenditures or corrupt earnings, expressed on a per-capita basis. We
interpret that zi,t includes any unproductive government expenditure which
beneﬁts government bureaucrats only, and does not beneﬁts others residents.
ψ ∈ [0, 1] expresses the weight given to corrupt earnings. A larger ψ implies
are less benevolent or more selﬁsh.
Additionally, the budget constraint that local government bureaucrats in
region i face is given by:
pi,t + zi,t = τi,t F (ki,t , pi,t ).

(11)

In the following, our analysis focus on the case where complete elimination
of zi,t is impossible. The part of governemnet budget is spent unproductively
due to some technical reasons. We specify the maximum attainable share
of tax revenue devoted to productive government expenditure as ξ ∈ (0, 1).
Thus the technical constraint for pi,t is given by
0 ≤ pi,t ≤ ξτi,t F (ki,t , pi,t ).

(12)

We assume that the value of ξ is suﬃciently large enough and almost equals to
1. This assumption is restrictive but simpliﬁes the following analysis greatly.

2.4

Government bureaucrats

Under these public policy-making processes, we ﬁrst analyze the behavior of
local government bureaucrats, given tax choices made by politicians. Local
8

government bureaucrats are assumed to have no control over their taxes τi,t .
∂ki,t
> 0, they can increase their tax
However, as expected from (10) with ∂pi,t
revenue through their choice of productive government expenditures pi,t by
attracting capital ki,t into their regions. Since we employ the small region
assumption, local government bureaucrats in each region i consider the rental
price of capital ρt as given. 6 Thus, given the tax choices τi,t made by
politicians and the rental price of capital ρt , local government bureaucrats
choose their level of pi,t to maximize (10), subject to (6), (7), (11), (12), and
ki,t = k(ρt , pi,t , τi,t ). Then, we obtain:
pi,t = ξτi,t F (ki,t , pi,t ),
1

1

1

= ξ α (τi,t ) α A α ki,t .

(13)

Appendix A explains the derivations of (13). Equation (13) implies that
the maximum attainable share of tax revenue are devoted to the productive
government expenditure, although local government bureaucrats are concerned about their corrupt earnings. This somewhat counter-intuitive result
is derived from intense expenditure competition for capital among local jurisdictions. In the small region case, local government bureaucrats in each
region behave competitively to attract capital into their region by increasing
their level of productive government expenditure. This intense expenditure
competition among local jurisdictions generate externalities under regional
capital mobility, increasing the local government bureaucrats’ marginal value
of productive government expenditure relative to corrupt earnings. Consequently, the maximum attainable share of tax revenue are devoted to the
productive government expenditure.

2.5

Politicians

Next, we analyze the behavior of politicians. Politicians in region i decide
their taxes τi,t by explicitly accounting for the incentive eﬀects that their
taxes create for the expenditure decisions of local government bureaucrats.
The respose function of local government bureaucrats is given by (13). Since
we employ the small region assumption, the politicians in region i also consider the rental price of capital ρt as given. Thus, given the rental price of
6

We also assume that local government bureaucrats and politicians take the rental price
of capital in the next period ρt+1 as given. Thus local government bureaucrats (politicians)
decide their level of pi,t (τi,t ) without accounting for the eﬀects that their choice of pi,t
(τi,t ) inﬂuence the evolutions of capital. This assumption is also restrictive, but simpliﬁes
our analysis greatly.
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capital ρt , politicians in region i choose their level of τi,t as to maximize (9),
subject to (6),(7), (11), (13) and ki,t = k(ρt , pi,t , τi,t ). Then, we obtain:
τi,t =

1−α
≡ τ D,
1+α

(14)

Appendix B explains the derivations of (14). In the small region case, the
politicians in region i also behave competitively to attract capital ki,t into
their region by lowering their level of tax rate. The equilibrium tax rate τ D
in (14) is obtained as a result of this intense tax competitions among local
jurisdictions. We will explain it rigorously later by comparing the result of
decentralized regime with that of centralized regime.

2.6

Growth and welfare

The market clearing condition for capital in this economy is given by Kt+1 =
∑
I
i=1 si,t Li,t . Since we assume indentical regions, every local governments
choose the same tax rates (i.e. τi,t = τt ), and the same level of productive
government expenditure (i.e. pi,t = pt ). Consequently, the per-capita capital,
wage rate, and savings must be the same in all regions (i.e. ki,t = kt , wi,t = wt ,
and si,t = st ). Therefore, capital market equilibrium condition is rewiritten
as
kt+1 = st .
(15)
By substituing (4),(6),(7), (13), (14) into (15), the gross per-capita output
growth rate GD in the decentralized regime is described by:
1−α
1
kt+1
= (1 − γ)(1 − α)A α T (τ D )ξ α ≡ GD .
kt

where
T (τ D ) ≡ (1 − τ D )(τ D )

1−α
α

(16)

.

Moreover, by substituting (6), (7),(13), (14) and 1 + rt = ρt into (5), and rearranging it with (16), the indirect utility function of the agent in generation
t, vtD , in the decentralized regime is given by:
vt = Λ(GD )t+2−γ k0 ≡ vtD ,

(17)

γ

γ
α 1−γ
where Λ ≡ 1−γ
( 1−α
) , and k0 expresses the initial capital labor ratio. 7
From (17), we can see that the welfare level of the agent in generation t, vt ,
is positively related with economic growth GD .

The utility function of the initial old agent (i.e. generation -1) is given by ui,−1 = d1−γ
i,0 .
The budget constraint is d0 = (1 + r0 )k0 . Thus, by substituting (6), (13), (14) into u−1 ,
and rearranging it with (16), we obtain the indirect utility function of the initial old agent,
α
1
D
1−γ
D
D
.
v−1
, in the decentralized regime: v−1
= [ 1−γ
1−α G k0 ]
7

10

3

Centralized Regime

In this section, we consider the case where the economy employs the ﬁscal
system denoted “centralized regime”. In this regime, a central government
determines whole physcal policies of all regions. However, since we consider
a economy with identical regions, the centralized regime simply corresponds
to the one region economy with L identical young (old) agents (i.e. I = 1).
Therefore, there are no ﬁscal competitions for capital among local jurisdictions. In addition, even in the system of central government, the tax rate is
assumed to be determined by the politicians, and allocation of government
expenditure is assumed to be determined by central government bureaucrats.
Since descriptions of households’ as well as ﬁrms’ behaivors are the same as
those in the previous section, the following subsections mainly describe the
behaviors of central government.

3.1

Government bureaucrats

We ﬁrst analyze the behavior of central government bureaucrats. In the
centralized regime, central government bureaucrats consider the per-capita
capital kt as given (i.e. no ﬁscal competitions for capital among local jurisdictions). In addition, given ρt = (1 − τt )Fk (kt , pt ), they can aﬀect the rental
price of capital ρt through their choice of pt . 8 9
Therefore, given the tax choices τt made by politicians and the per-capita
capital kt , central government bureaucrats choose their level of pt to maximize
(10), subject to (6), (7), (11) and (12). Then, we obtain:
pt = Ψ (ψ, λ)τt F (kt , pt ),
1

1

1

= [Ψ (ψ, λ)] α (τt ) α A α kt .
{

where
Ψ (ψ, λ)

(18)

=ξ
if Ψ̂ (ψ, λ) ≥ ξ,
= Ψ̂ (ψ, λ) if Ψ̂ (ψ, λ) ≤ ξ,

8

For simplicity of the following analyses, we assume that central government bureaucrats and politicians take the rental price of capital in the next period ρt+1 as a given.
They do not account for whether their choice of pt and τt aﬀects the rental price of capital
in the next period through its impact on kt+1 . Analogous simpliﬁcations are employed in
many previous studies such as, for example, Gradstein and Kaganovich (2003) and Ono
(2005).
9
In appendix G, we also examine the case where central governement bureaucrats
(politicians in cnetral government) consider the rental price of capital ρt as given. Then,
we can easily conﬁrm that the main implication of this paper does not alter signiﬁcantly,
even if we employ these alternative assumptions.
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and
Ψ̂ (ψ, λ) ≡

ψ(1 − α) + (1 − ψ)(1 − α)[λ + (1 − λ)(1 − γ)]
.
ψ + (1 − ψ)(1 − α)[λ + (1 − λ)(1 − γ)]

Appendix C explains the derivations of (18). In the following analyses, we
focus on the parameter ψ, which expresses the degree of selﬁshness of central
government bureaucrats and the parameter λ, which expresses the political
bargaining power of the young relative to the old. To stress these parameters,
we deﬁne Ψ as Ψ (ψ, λ). Ψ (ψ, λ) expresses the share of tax revenue devoted
to productive government expenditure in the centralized regime, and satisﬁes Ψ (ψ, λ) ≤ ξ. Since Ψ (ψ, λ) ≤ ξ, the share of productive government
expenditure in the centralized regime is lower than that in the decentralized
regime. Therefore, lack of expenditure competition for capital in the centralized regime induces larger unproductive government expenditure by central
government bureaucrats.
Moreover, Ψ (ψ, λ) satisﬁes the following properties: ∂Ψ
≤ 0 and ∂Ψ
≥ 0.
∂ψ
∂λ
∂Ψ
≤ 0 simply indicates that an increase in the degree of selﬁshness of central
∂ψ
government bureaucrats ψ decreases the share of tax revenue devoted to
productive government expenditure. ∂Ψ
≥ 0 indicates that an increase in
∂λ
the relative political power of the young relative to the old λ increases the
share of tax revenue devoted to productive government expenditure. From
(10), we can see that an increase in wt increases the welfare of the young in
period t (i.e. generation t), whereas the increase in ρt increases the welfare
of the old in period t (i.e. generation t − 1). Noting these features, from
(6), (7) and (9), we can conﬁrm that the marginal welfare eﬀect of pt on the
young agent is larger than the marginal welfare eﬀect of pt on the old agent
t)
t−1 )
(i.e. ∂ln(v
> ∂ln(v
for ∀pt ). 10 Therefore, when ψ > 0, the higher the
∂pt
∂pt
relative political power of the young becomes, the higher the share of tax
revenue devoted to the productive government expenditure becomes.

3.2

Politicians

Next, we analyze the behavior of politicians. Politicians decide their taxes by
explicitly accounting for the incentive eﬀects that their taxes create for the
expenditure decisions of central government bureaucrats. In the centralized
regime, politicians also consider the per-capita capital kt as given, and can
aﬀect the rental price of capital ρt through their choice of τt using ρt =
(1 − τt )Fk (kt , pt ). Therefore, given the per-capita capital kt , politicians
10

Given the rental price of capital in the next period ρt+1 and savings in the previous
∂lnvt−1
1
t
period st−1 , using (7),(8),(10) and (13), we obtain ∂lnv
=
∂pt = (1 − τt )(1 − α) pt and
∂pt
(1 − γ)(1 − τt )(1 − α) p1t . Therefore, we can conﬁrm

12

∂lnvt
∂pt

>

∂lnvt−1
∂pt

for ∀pt .

choose their level of τt as to maximize (9), subject to (6),(7), (11) and (13).
Then, we obtain:
τi,t = 1 − α ≡ τ C ,
(19)
Appendix D explains the derivations of (19). From (14) and (19), the equilibrium tax rate in the decentralized regime τ D becomes lower than that in
the centralized regime τ C (i.e. τ D < τ C ). Tax competition for capital among
local jurisdictions lowers the equilibrium tax rate in the decentralized regime,
because politicians in each region tries to attract capital into their region by
lowering their tax rate τi,t .

3.3

Growth and welfare

The market clearing condition for capital in this economy is given by Kt+1 =
st L. Thus, capital market equilibrium condition is rewiritten as (15). By substituing (4),(6),(7), (18), (19) into (15), the gross per-capita output growth
rate GC in the centralized regime is described by:
1−α
1
kt+1
= (1 − γ)(1 − α)A α T (τ C )[Ψ (ψ, λ)] α ≡ GC .
kt

where
T (τ C ) ≡ (1 − τ C )(τ C )

1−α
α

(20)

.

Moreover, by substituting (6), (7),(18), (19) and 1 + rt = ρt into (5), and rearranging it with (20), the indirect utility function of the agent in generation
t, vtC , in the centralized regime is given by:
vt = Λ(GC )t+2−γ k0 ≡ vtC ,

(21)

γ

γ
α 1−γ
where Λ ≡ 1−γ
( 1−α
) , and k0 expresses the initial capital labor ratio. 11
From (21), we can see that the welfare level of the agent in generation t, vt ,
is again positively related with economic growth GC .

4

Comparison of fiscal regimes

In this section, we compare the diﬀerent ﬁscal regimes by analyzing growth
rate and welfare in the decentralized regime and those in the centralized
regime.
11

C
The indirect utility function of the initial old agent, v−1
, in the centralized regime is
α
1
C
C
1−γ
given by v−1 = [ 1−γ 1−α G k0 ]
.
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4.1

Growth

By utilizing (16) and (20), we ﬁrst compare the growth rate in the decentralized regime with that in the centralized regime .
In the decentralized regime, as discussed in section 2-4, the maximum
attainable sahre of tax revenue are devoted to the productive government
expenditure due to the expenditure competition for capital among local jurisdictions. However, in the centralized regime, the share of productive government expenditure decreases due to the lack of expenditure competition for
capital. Therefore, expenditure competition highers the growth rate in the
decentralized regime GD relative to that in the centralized regime GC . The
1−α
1−α
comparison of ξ α in (16) and [Ψ (ψ, λ)] α in (20) expresses these growth
eﬀects of expenditure competition. Since Ψ (ψ, λ) < ξ, we can conﬁrm that
expenditure competition highers the growth rate in the decentralized regime
relative to that in the centralized regime GC .
Moreover, as discussed in section 3-1, the tax rate in the decentralized
regime τ D becomes lower than that in the centralized regime τ C due to
the tax competition for capital among local jurisdictions. This decrease in
the tax rate τ provides two competing impacts on per-capita output growth
rate in the decentralized regime. First, the decrease in τ increases the wage
rate from (7), enhancing capital accumulation and thus positively aﬀecting
per-capita output growth rate in the decentralized regime. We denote this
as the positive growth eﬀect of tax competition. However, the decrease in
τ decreases the tax revenue from (11), decreasing productive government
expenditure, and thus negatively aﬀecting per-capita output growth rate in
the decentralized regime. We denote this as the negative growth eﬀect of tax
competition. The comparison of T (τ D ) in (16) and T (τ C ) in (20) expresses
these growth eﬀects of tax competition. From the properties of T (τ ), we
can easily conﬁrm that the relation T (τ D ) < T (τ C ) holds. 12 This result
implies that the negative growth eﬀect of tax competition always dominates
the positive growth eﬀect, and thus tax competition lowers the growth rate
in the decentralized regime relative to that in the centralized regime.
These results suggest that expenditure competition highers the growth
rate in the decentralized regime relative to that in the centralized regime,
whereas the tax competition lowers the growth rate in the decentralized
regime relative to that in the centralized regime. Therefore, whether GD >
GC or GD < GC holds depends upon these two competing eﬀects of ﬁscal
12

1−α

By diﬀerentiating T (τ ) = (1−τ )(τ ) α with respect to τ , we can see that the relations
> 0 ∀τ ∈ (0, 1 − α) and ∂T
∂τ < 0 ∀τ ∈ (1 − α, 1) hold. In addition, from (14) and (19),
the relation τ D < τ C = 1 − α holds. Therefore, we can easily conﬁrm the relation
T (τ D ) < T (τ C ) holds.
∂T
∂τ
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competitions.
From (16) and (20), we have the following relationship
α
T (τ D ) 1−α
Ψ (ψ, λ)
G ≥ G ⇔[
]
≥
,
C
T (τ )
ξ

D

C

where

(22)

α

α
T (τ D ) 1−α
2 1−α
[
=
]
1 .
T (τ C )
(1 + α) 1−α
D

α

) 1−α
]
implies that the negative eﬀect on GD due
The larger value of [ TT (τ
(τ C )

to the tax competition becomes smaller, whereas the smaller value of Ψ (ψ,λ)
ξ
implies that the positive eﬀect on GD due to the expenditure competition
becomes larger. Therefore, suppose the latter positive eﬀect dominates the
D)
α
former negative eﬀect (i.e. [ TT (τ
] 1−α > Ψ (ψ,λ)
), ﬁscal decentralization is
(τ C )
ξ
more desirable than ﬁscal centralization for economic growth.
From (22), comparing the growth rate in the decentralized regime with
that in the centralized regime, we obtain the following proposition 1. In the
D)
α
proposition 1, we denote the value of ψ (λ) which satisﬁes Ψ (ψ,λ)
= [ TT (τ
] 1−α
ξ
(τ C )
as ψ̂ (λ̂).
Proposition 1 . Comparing the growth rate in the decentralized regime with
that in the centralized regime, the following statements hold:
D

α

) 1−α
]
(1) When [ TT (τ
<
(τ C )

Ψ (1,λ)
,
ξ

i) suppose ψ ∈ [0, ψ̂), then the relation GC > GD holds.
ii) suppose ψ ∈ (ψ̂, 1], then the relation GC < GD holds.
(2) When

Ψ (ψ,0)
ξ

D

α

) 1−α
< [ TT (τ
]
<
(τ C )

Ψ (ψ,1)
,
ξ

i) suppose λ ∈ [0, λ̂), then the relation GC < GD holds.
ii) suppose λ ∈ (λ̂, 1], then the relation GC > GD holds.
Proof of Proposition 1 is shown in Appendix E and F. Proposition 1-1
indicates that growth rate in the decentralized regime is higher (lower) than
that in the centralized regime, if the degree of selﬁshness ψ of central government bureaucrats is suﬃciently high (low) to satisfy ψ ∈ (ψ̂, 1] (ψ ∈ [0, ψ̂)).
As stated in section 3-1, the share of tax revenue devoted to productive government expenditure Ψ (ψ, λ) in the centralized regime is negatively related
to the degree of selﬁshness ψ of central government bureaucrats. Therefore,
15

when the value of ψ is large (small), the share of tax revenue devoted to the
productive government expenditure becomes low (high). Conseuquently, the
lack of expenditure competition provides substantial (unsubstantial) negative
impacts upon per-capita output growth rate GC in the centralized regime.
Therefore, the relation GC < GD (GC > GD ) is more likely to hold, when
the value of ψ is suﬃciently large (small).
Proposition 1-2 indicates that growth rate in the decentralized regime is
higher (lower) than that in the centralized regime, if the relative political
power of the young to the old is suﬃciently low (high) to satisfy λ ∈ [0, λ̂)
(λ ∈ (λ̂, 1]). As stated in section 3-1, the share of tax revenue devoted
to productive government expenditure Ψ (ψ, λ) in the centralized regime is
positively related to the relative political power of the young λ. Therefore,
when the value of λ is small (large), the share of tax revenue devoted to the
productive government expenditure becomes low (high). Conseuquently, the
lack of expenditure competition provides substantial (unsubstantial) negative
impacts upon per-capita output growth rate GC in the centralized regime.
Therefore, the relation GC < GD (GC > GD ) is more likely to hold, when
the value of λ is suﬃciently small (large).
These results of proposition 1 suggest that ﬁscal decentralization is more
desirable than ﬁscal centralization for economic growth, when the degree
of selﬁshness of central government bureaucrats ψ is high, and the relative
political power of the young to the old λ is low, because the share of tax revenue devoted to productive government expenditure is low in the centralized
regime. Numerical simulation result in Figure 3 conﬁrms these results. 13 In
the ﬁgure, the value of lambda expresses the value of λ, and the value of psi
expresses the value of ψ. Then, the region where the value of z-axes is 1 (0)
expresses the parameters in which the relation GC < GD (GC > GD ) holds.
We can conﬁrm that the relation GC < GD is likely to hold when the value
of ψ is high and the value of λ is low.

4.2

Welfare

Next, by utilizing (17) and (21), we brieﬂy compare the welfare level of individuals in the decentralized regime with that in the centralized regime. As
discussed in section 3 and 4, vtD in (17) (vtC in (21)) expresses the welfare
level of individuals in generation t which is attained when the economy employs the decentralized regime in period 0 and maintains it for all subsequent
13

We set the baseline parameterization of the model as follows; α = 0.35, γ = 0.6,
ξ = 0.9, A=4.5. Then, given these values, we increase the value of λ and ψ from 0 to 1 in
increments of 0.01.
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periods. From (17) and (21), we have the following relationship
vtD ≥ vtC ⇔GD ≥ GC .

(23)

From (23), comparing the welfare level of individuals in generation t in
the decentralized regime with that in the centralized regime, we obtain the
following proposition 2.
Proposition 2 . The growth-maximizing fiscal regime is also welfare-maximizing
for any generation.
Proposition 2 is easily conﬁrmed from (23). Therefore, together with
the reuslts of Proposition 1, we can ﬁnd that ﬁscal decentralization is more
desirable than ﬁscal centralization for welfare of individuals, when the degree
of selﬁshness of central government bureaucrats is high, and the relative
political power of the youg to the old is low.

5

Concluding Remarks

This paper studyed the implications of diﬀerent ﬁscal regimes (i.e. centralized vs decentralized) for economic growth and welfare. We showed that ﬁscal decentralization is more desirable than ﬁscal centralization for economic
growth, when the degree of selﬁshness of central government bureaucrats is
high, and the relative political power of the young to the old is low. We also
showed that the growth-maximizing ﬁscal regime is also welfare-maximizing.
In this paper, we employ several restrictive assumptions or speciﬁcations
to obtain intuitive analytical results. In particular, politicians and bureaucrats decide their level of tax and public expenditure without accounting for
the eﬀects that their choices inﬂuence the evolutions of capital. However,
to understand the relationship between ﬁscal decentralization and growth in
more depth, this assumption might be too restrictive. Therefore, extending
our analysis using dynamic game framework must be a promising direction
for future research.
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Appendix A: Derivations of (13)
By substituting (9) into (10), the objective function of local government
bureaucrats is rewritten as:
Wi,t = ψln(zi,t ) + (1 − ψ)[λln(wi,t ) + (1 − λ)(1 − γ)ln(ρt )] + (1 − ψ)∆
where ∆ ≡ λln[Γ(ρt+1 )1−γ ] + (1 − λ)ln[(ci,t−1 )γ (si,t−1 )1−γ ]. Then, by substituting (6), (7) and (11) into the above equation, and diﬀerentiating it with
pi,t and noting ki,t = k(ρt , pi,t , τi,t ), the ﬁrst order condition for pi,t is given
by:
∂Wi,t
∂ki,t
∂Wi,t
[(τi,t Fp − 1) + τi,t Fk
]+
(1 − τi,t )Fp ≥ 0
∂zi,t
∂pi,t
∂wi,t
∂W

∂W

∂k

F

i,t
i,t
kp
where ∂zi,ti,t = τi,t Fψ−pi,t , ∂wi,t
= (1−ψ)λ
, ∂pi,t
= − Fkk
from (6), and strict inwi,t
equality holds when pi,t = τi,t F (ki,t , pi,t ). Noting F (ki,t , pi,t ) = A(ki,t )α (pi,t )1−α ,
the ﬁrst order condition for pi,t is rewritten as:

∂Wi,t
∂Wi,t
[τi,t F − pi,t ] +
(1 − τi,t )(1 − α)F ≥ 0
∂zi,t
∂wi,t
where

∂Wi,t
∂wi,t

=

(1−ψ)λ
.
(1−τi,t )(1−α)F

Then, rearranging above equation, we ﬁnd
1
[ψ + (1 − ψ)λ] > 0.
pi,t

Thus, noting the constraint for pi,t in (12), we obtain equation (13) as a
corner solution.

Appendix B: Derivations of (14)
Equation (9) is rewritten as follows.
Vi,t = λln(wi,t ) + (1 − λ)(1 − γ)ln(ρt ) + ∆
where ∆ ≡ λln[Γ(ρt+1 )1−γ ] + (1 − λ)ln[(ci,t−1 )γ (si,t−1 )1−γ ]. Then, by substituting (6), (7) and (13) into the above equation and diﬀerentiating it with
τi,t and noting ki,t = k(ρt , pi,t , τi,t ), the ﬁrst order condition for τi,t is given
by:
dpi,t
∂Vi,t
[−F + (1 − τi,t )Fp
]=0
∂wi,t
dτi,t
20

where

∂Vi,t
∂wi,t

=

dp
λ
, i,t
wi,t dτi,t

≡

∂pi,t
∂τi,t

∂p

∂k

i,t
+ ∂ki,t
and
i,t ∂τi,t

∂ki,t
∂τi,t

=

Fk
(1−τi,t )Fkk

from (6). Here

dpi,t
dτi,t

is derived from (13). Then, noting F (ki,t , pi,t ) = A(ki,t )α (pi,t )1−α , the
ﬁrst order condition for τi,t is rewritten as:
1 dpi,t
∂Vi,t
[−F + (1 − τi,t )(1 − α)F
]=0
∂wi,t
pi,t dτi,t
where
dpi,t
dτi,t

∂Vi,t
∂wi,t

=

λ
(1−τi,t )(1−α)F

and

dpi,t
dτi,t

=

1 pi,t
(1
α τi,t

−

τi,t
α
).
1−α 1−τi,t

By substituting

into the above equation, we obtain:
1 − τi,t 1 − α
∂Vi,t
α
τi,t
{−1 +
[1 −
]} = 0
∂wi,t
τi,t
α
1 − α 1 − τi,t

Then, rearranging above equation, we obtain equation (14).

Appendix C: Derivations of (18)
By substituting (9) into (10), the objective function of central government
bureaucrats is rewritten as:
Wt = ψlnzt + (1 − ψ)[λlnwt + (1 − λ)(1 − γ)lnρt ] + (1 − ψ)∆
where ∆ ≡ λln[Γ(ρt+1 )1−γ ] + (1 − λ)ln[(ct−1 )γ (st−1 )1−γ ]. Then, by substituting (7) and (11) into the above equation, and diﬀerentiating it with pt and
noting (6), the ﬁrst order condition for pt is given by:
∂Wt
∂Wt
∂Wt
(τt Fp − 1) +
(1 − τt )(Fp − Fkp kt ) +
(1 − τt )Fkp ≥ 0,
∂zt
∂wt
∂ρt
t
t
t
where ∂W
= τt Fψ−pt , ∂W
= (1−ψ)λ
, ∂W
= (1−ψ)(1−λ)(1−γ)
, and strict inequality
∂zt
∂wt
wt
∂ρt
ρt
holds when pi,t = τi,t F (ki,t , pi,t ). Noting F (kt , pt ) = A(kt )α (pt )1−α , the ﬁrst
order condition for pt is rewritten as:

∂Wt
∂Wt
∂Wt
[τt (1 − α)F − pt ] +
(1 − τt )(1 − α)2 F +
(1 − τt )(1 − α)Fk ≥ 0
∂zt
∂wt
∂ρt
t
t
where ∂W
= (1−τ(1−ψ)λ
and ∂W
=
∂wt
∂ρt
t )(1−α)F
equation, we obtain equation (18).

(1−ψ)(1−λ)(1−γ)
.
(1−τt )Fk
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Then, rearranging above

Appendix D: Derivations of (19)
Equation (9) is rewritten as follows.
Vt = λlnwt + (1 − λ)(1 − γ)lnρt + ∆
where ∆ ≡ λlnΓ(ρt+1 )1−γ +(1−λ)ln[(ct−1 )γ (st−1 )1−γ ]. Then, by substituting
(7) and (18) into the above equation and diﬀerentiating it with τt , the ﬁrst
order condition for τt is given by:
∂Vt
∂pt
∂Vt
∂pt
[−(F − Fk kt ) + (1 − τt )(Fp − Fkp kt )
]+
[−Fk + (1 − τt )Fkp
]=0
∂wt
∂τt
∂ρt
∂τt
∂Vt
t
t
where ∂w
= wλt and ∂V
= (1−λ)(1−γ)
. In addition, ∂p
is derived from (18)
∂ρt
ρt
∂τt
t
∂pt
p
and satisﬁes ∂τt = α1 τtt . Then, noting F (kt , pt ) = A(kt )α (pt )1−α , the ﬁrst
order condition for τt is rewritten as:

[(1 − α)

∂Vt
∂Vt
1 − τt 1 − α
F+
Fk ](−1 +
)=0
∂wt
∂ρt
τt
α

∂Vt
λ
t
where ∂w
= (1−τt )(1−α)F
and ∂V
=
∂ρt
t
tion, we obtain equation (19).

(1−λ)(1−γ)
(1−τt )Fk

Then, rearranging above equa-

Appendix E: Proof of Proposition 1-1
From (18), the relations
D

∂Ψ
∂ψ
C

< 0,

Ψ (0,λ)
ξ

since 0 < T (τ ) < T (τ ), we ﬁnd
T (τ D )

the assumption [ T (τ C ) ]
between

Ψ (ψ,λ)
ξ

α
1−α

T (τ D )

and [ T (τ C ) ]

<
α
1−α

= 1 and

Ψ (1,λ)
ξ

D)
α
[ TT (τ
] 1−α
(τ C )

Ψ (1,λ)
ξ

=

1−α
ξ

hold. In addition,

∈ (0, 1). Therefore,suppose

holds, we can depict the relationship

as shown in Figure 1. From Figure 1, we can
D

α

) 1−α
conﬁrm that the inequality [ TT (τ
]
<
(τ C )

Ψ (ψ,λ)
ξ

D

α

) 1−α
([ TT (τ
]
>
(τ C )

Ψ (ψ,λ)
)
ξ

holds

when ψ ∈ [0, ψ̂) (ψ ∈ (ψ̂, 1]). Therefore, noting (21), we can conﬁrm that
the proposition 1-1 holds.

Appendix F: Proof of Proposition 1-2
Ψ (ψ,1)
=
ξ
D
α
(1−α)
) 1−α
1
hold. In addition, since 0 < T (τ ) < T (τ ), we ﬁnd [ TT (τ
]
∈
ξ ψ+(1−ψ)(1−α)
(τ C )
D
α
) 1−α
< [ TT (τ
]
< Ψ (ψ,1)
holds,
(0, 1). Therefore, suppose the assumption Ψ (ψ,0)
ξ
(τ C )
ξ

From (18), the relations

∂Ψ
∂λ

> 0,

Ψ (ψ,0)
ξ
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=

1 (1−α)[ψ+(1−ψ)(1−α)]
ξ ψ+(1−ψ)(1−α)(1−γ)
D
C

and

we can depict the relationship between

D

Ψ (ψ,λ)
ξ

α

) 1−α
and [ TT (τ
]
as shown in Fig(τ C )
D

α

) 1−α
ure 2. From Figure 2, we can conﬁrm that the inequality [ TT (τ
]
>
(τ C )
D

Ψ (ψ,λ)
ξ

α

) 1−α
([ TT (τ
]
< Ψ (ψ,λ)
) holds when λ ∈ [0, λ̂) (λ ∈ (λ̂, 1]). Therefore, noting
(τ C )
ξ
(21), we can conﬁrm that the proposition 1-2 holds.

Appendix G: Footenote 9
In this appendix, we brieﬂy examine the case where central government bureaucrats (politicians in central government) consider the retal price of capital
as ρt as given. In this case, the equilibrium productive government expenditure is given by
pt = Ψρ (ψ, λ)τt F (kt , pt ),
1

1

1

= [Ψρ (ψ, λ)] α (τt ) α A α kt ,
{

where
Ψρ (ψ, λ)

=ξ
if Ψ̂ρ (ψ, λ) ≥ ξ,
= Ψ̂ρ (ψ, λ) if Ψ̂ρ (ψ, λ) ≤ ξ,

and
Ψ̂ρ (ψ, λ) ≡

ψ(1 − α) + (1 − ψ)λ
.
ψ + (1 − ψ)λ

In addition, equilibrium tax rate is given by
τt = 1 − α ≡ τ C .
Therefore, we can easily conﬁrm that the main implication of this paper does
not alter signiﬁcantly, even if we employ these alternative assumptions.
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1

D

α

) 1−α
]
[ TT (τ
(τ C )

Ψ (ψ,λ)
ξ

Ψ (1,λ)
ξ

ψ̂

0
GC > G D

1
GC < GD

Figure 1: Threshold value of ψ
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ψ

Ψ (ψ,1)
ξ

Ψ (ψ,λ)
ξ

D

α

) 1−α
]
[ TT (τ
(τ C )

Ψ (ψ,0)
ξ

λ̂

0
GC < G D

1
GC > GD

Figure 2: Threshold value of λ

25

λ

1

0.8

Z axes

0.6

0.4

0.2

0
1
0.8

1
0.6

0.8
0.6

0.4
0.4

0.2
psi

0.2
0

0

lambda

Figure 3: Decentralized vs Centralized
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