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Abstract

We construct a simple model of fiscal competition taking ‘rent-seeking’ behavior
of local governments into account and estimate a policy reaction function based on
the model. We consider the scale of public input as each local government’s policy
tool. Local autonomies’ method of seeking central grants often takes the form of
personnel exchange with central government. Our estimation of the policy reaction
function suggests that such personnel exchange has an effect on the development of
industrial parks.
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1 Introduction

One way for local governments to develop their region is to bring in new firms. This
is one reason why many local governments invest in infrastructure as well as provide
financial incentives, such as tax reductions or subsidies. Japanese local governments are
not exceptions. One common form of infrastructure in Japan is called an industrial park.
Local governments level an area of land, have water pipes and electric lines laid and
prepare the ground for new plants and firms. East Tomakomai is a typical example of
the development of industrial parks in Japan, some of which seem to be under-occupied,
as in Europe (Jayet and Paty 2006). Almost half (4,494 hectares out of 10,700 hectares,
based on the Guide of Industrial Estates 2007) of the East Tomakomai area, which has
been under development since the early 1970s, was still for sale in 2007. The Guide
in 2007 showed more than 15,000 hectares were still for sale in lots nationwide. What
is the reason for this over-investment in industrial parks? Because industrial estates
are usually developed by local governments, and because their investments in industrial
infrastructure could be important incentives for attracting private capital, such over-
investment in industrial estates may be a consequence of fiscal competition among local
governments (Taylor 1992, Jayet and Paty 2006)!. In addition, since investment in
industrial estates needs subsidies from the central government under the current Japanese
local finance system, lobbying by local governments for financial support could be going
on at the same time.

In order to investigate the determinants of the magnitude of infrastructure invest-
ment by local governments put in fiscal competition, we construct a simple model which

incorporates ‘rent-seeking’ behavior of local governments, and estimate a policy reaction

!For theoretical analyses on the composition of public expenditure as a consequence of interjurisdic-
tional competition, see also Keen and Marchand (1997) and Matsumoto (2000, 2004).



function based on the model. Our model captures two salient features of the Japanese
local public finance system. First, the differences in Japanese local tax rates are small
since the allowable range of local tax rates is set by national law, and hence it seems
implausible to treat a tax rate as a choice variable of local governments. In our model,
they compete with each other by choice of the level of public input. Second, frequent
personnel exchanges between the central and local governments can be considered an
effective way for local governments to highlight their desire for fiscal aid from the cen-
tral government, for the development of industrial parks. By employing a spatial lag
model which is consistent with our theoretical model analysis, we estimate the policy
reaction function of Japanese prefectures using the industrial parks data, as well as the
data on personnel exchanges. We believe that the stock of public input or infrastructure
directly matters, rather than local government expenditures, in attracting private capi-
tal. Our estimate results suggest that a local Japanese government’s choice of the size
of industrial parks responds to the neighboring government’s policy choice and that the
number of prefectural government employees working in the central ministries has more
definitely positive effects on the size of industrial parks. Thus, we have found evidence
of inter-regional competition in Japan in two dimensions: in inviting private capital and
in seeking central subsidies.

Our theoretical consideration of local governments’ strategic interaction is based on a
quite simple model. This model composition substantially relies on wisdom accumulated
during previous works on fiscal competition. Many of them examine local governments’
strategic choices of a tax rate on mobile factors (e.g., Zodrow and Mieszkowski 1986,
Wildasin 1988, Bucovetsky 2005). Other works focus on central government’s role in
correcting externalities arising from local governments’ tax competition (e.g., Dahlby

1996, Bucovetsky, Marchand, and Pestieau 1998, Kothenbiirger 2004, Kothenbiirger 2007,



Breuillé, Madieés, and Taugourdeau 2008). In addition, it should be noted that our
underlying idea has been inspired by some signaling models in which lobbying is treated
as the strategic transmission of information by special interests (e.g., Austen-Smith and
Wright 1992, Potters and van Winden 1992, Esteban and Ray 2000, 2006). 2

There has been a surge of empirical research on strategic interaction among local
governments, as surveyed in Brueckner (2003), Revelli (2006) and Anselin (2007). While
common strategic instruments are tax rates, interaction in the setting of expenditure
is also examined (Case et al. 1993, Baicker 2005, Revelli 2006, Moscone et al. 2007,
Costa-font and Pons-novell 2007). One of our contributions in the empirical analysis
is the use of data on industrial park areas and values, rather than expenditures. It is
true that expenditure is one of the indices of local governments’ efforts to attract private
capital, but we believe that private capital would respond to goods or services that local
governments provide, rather than their expenditures.

We assume in this paper that Japanese local governments compete with each other
with respect to how large or how valuable the industrial parks are that they offer. Another
contribution in our empirics is to utilize the data on personnel exchange between local and
central governments to proxy the degree of ‘rent-seeking’. Recently, the effects of political
factors on public good provision have been empirically investigated (e.g., Calabrese et al.
2006, Costa-font and Pons-novell 2007). In particular, Doi and Ashiya (1997) showed how
national incumbents affect the choice of local public works in Japan. These empirical
works use data on elections or the traits of elected representatives, whereas our work
focuses on government bureaucrats’ behavior at the administrative stage. Observing the
close connection and daily interaction between local and central government officials in

Japan, we can infer that a stronger link between the two should benefit both or either of

2For the survey of political economy of fiscal federalism, see Sato (2007)



them. The volume of personnel exchange is one measure of the link, and we find positive
effects of this personnel exchange on industrial park development.

The rest of this paper proceeds as follows. Section 2 explains institutional features of
the Japanese local public finance system. Section 3 presents theoretical considerations,

and based on this model we show our empirical analysis in Section 4. Section 5 concludes.

2 Institutional Background

If we look down from the top of hierarchy?, it can be seen that the Japanese public
sector comprises three tiers of government: a central government, 47 prefectures, and
about 1800 municipalities. Prefectures and municipalities are taken as local autonomies,
and any municipality is spatially contained within the boundary of a certain prefecture.
Japan is usually categorized as a unitary state. Japanese laws have endowed the central
government with regulatory power over local autonomies. For instance, the central gov-
ernment sets the standard and upper-limits of local tax rates for many tax instruments;
also, advance consultation with the Minister of Home Affairs is required for issuing local
bonds. Following the enactment of the Comprehensive Decentralization Law in 1999,
central regulation of local finance has been gradually loosened, but it is difficult to say
that each local government is given a free hand in deciding its own fiscal policies.

A large proportion of public work projects in Japan are actually implemented on the
initiative of local autonomies. Public investment in industrial parks, which are developed
and maintained to attract manufacturing plants, is also usually administered by local
governments. Facilities completed through public works are usually used for several

decades, so that they should be deliberately planned. In Japan, public works are executed

3See Reed (1986) for political scientific analysis of Japanese prefectures.



according to administrative plans, which in fact need to be approved by central line
ministries.

A feature of the Japanese local finance system is a large vertical fiscal imbalance. Lo-
cal expenditures are about twice those of the central government, while the reverse is true
for revenues. Japanese local governments are highly dependent on fiscal transfers from
the central government, which subsidize many public works projects. The main subsidies
from central government to local governments are categorized into two types: central
government subsidies and local allocation tax grants. The former are purpose-specific, or
in many cases matching, grants while the latter are general purpose grants. Under such
a fiscal system it is rational for local autonomies to lobby for central government aid, as
the members of the Prime Minister’s consultative organ Council on Economic and Fiscal
Policy admitted in its report of May 18, 2001. Competition among local autonomies
petitioning for central approval on and subsidy for a public work at its early stage has
been evident since the early 1960s, when the National Comprehensive Development Plan
(so-called ‘Zenso’ in Japanese) was put into action to promote industrialization and
balanced economic growth in Japan.

There have been empirical studies by economists and political scientists examining
the influence of political factors on the implementation of public works in Japan (e.g.,
Abe, et al. 1990, Doi and Ashiya 1997). In particular, some have focused on the coordi-
nation and agreement between central and local governments at the stage of setting out
an administrative plan. For instance, Nishio (1990) says that this coordination benefits
the central government, which is at the top of the hierarchy, since it can establish a
cooperative relationship with subordinate agents from the very early stage of a project.
It has also been shown that frequent and institutional contacts between personnel of cen-

tral government and those of prefecture government have enabled such close coordination



(Nishio, 1990, pp. 223-224). Interchange of personnel between the local and the central
governments is one institutional method of contact (Reed 1986). Various forms of per-
sonnel interchange are observed: some prefectures invite a central bureaucrat to act as
a vice-governor or a director of a department; in their place, some prefecture officers are
sent to central government on loan. Shimokobe (1994) points out that local government
can effectively communicate with central government by placing the central officer as a
prefecture director. This suggests that interchange of the personnel works in a practical
way to foster inter-governmental communication or transmission of information. Thus,
each local government can employ certain routes to work on central government, which

induce it to act strategically against its rivals’ behavior.

3 Theoretical Predictions

We start by deducing theoretical implications from a simple model in which each local
government’s public expenditure is used on public input to enhance the production of
a private good. The model does not involve local choices of tax rate on mobile factors,
a problem which has been intensively studied in the literature on fiscal competition. In
Japan, the range of allowable local tax rates is specified by national law. For instance,
prefectural governments in Japan can impose a prefectural inhabitant tax and a business
tax upon businesses. For the prefectural inhabitant tax on business income, the national
law sets the standard tazx rate and the upper limit of the allowable tax rate as 5% and 6%,
respectively; for the prefectural business tax, the standard tax rate is specified for each
of the business’s value added, capital, and income, and the upper limit of its allowable
tax rates is each standard tax rate times 1.2. It is therefore difficult to say that each local

government is given a free hand in selecting tax rates. Rather, it seems natural to regard



the scale of public investment as the primary variable of Japanese local governments.

Jurisdictions. The economy consists of small jurisdictions. Each of them is inhabited
by a single household. Let the household in a jurisdiction ¢ own the fixed level of private
capital K;. Capital is perfectly mobile across jurisdictions so that all capital earns the

same return.

Production. Output is produced in each jurisdiction by perfectly competitive busi-
nesses. Their technology is aggregated by a continuously twice differentiable production

function F; which is strictly increasing and strictly concave in each input:

Y; = Fi(K;,T), (1)

where Y; denotes the output of a numeraire private good in jurisdiction i; K; is private
capital employed there; I'; denotes the scale of public capital available to businesses in
the district. We suppress some locationally-fixed inputs, such as land and labor, which
are owned by local residents. Let expression Fj. (F;..) represent the first (second) partial
derivative of F; with respect to the subscript(s). Similar expressions apply to the other
functions. The assumption of Fik,r, > 0 appears to be plausible. It implies that public
capital works raise the marginal productivity of private capital.

Private capital is employed by each business up to the extent where the first-order

condition for profit maximization holds. In the aggregate, it is given by

Fig,(K;,TI';) —r =0, (2)

where r is the nationwide return to private capital. Condition (2) suggests that local

capital demand depends on I'; and r. ;From (2) and the assumptions of Fjx, > 0 and



Fir,r; <0, % < 0 is straightforwardly shown.
We suppose that r is determined where the total private capital demand meets its total
supply, i.e., where the following condition for the domestic capital market equilibrium

holds:

ZKi - ZE (3)

according to the traditional fiscal competition model. Even if we supposed that the
return to private capital is determined exogenously in the international capital market,
implications from the analysis of the model would not be changed.

The system comprising condition (2) for all ¢ and condition (3) thus gives us each
local demand for private capital as well as the equilibrium return on it as functions of

public capital allocation:

K; = KT, T_;), Vi

r = r(T), (4)

where —i represents jurisdictions other than ¢ and I'_; denotes the vector of their public
capital levels; I denotes the entire vector of public capital levels in all jurisdictions. These
expressions will apply for other variables. Note that (4) is common knowledge to each
government at any level. It follows from (2) and the assumptions of Fix,r, > 0 and

Fix,k; <0 that

aKi 8Kj or
o, > 0, oT <0, ar, > 0. (5)

The derivation of (5) is given in detail in the Appendix. An increase in public capital



in one district leads to an increase in the demand for private capital there, thereby
raising the return on it in equilibrium and absorbing the neighbors’ capital. It is a fiscal
externality that each local government does not count. We cannot determine the sign of

the second derivatives without further specification of model composition.

Vertical Fiscal System of the Public Sector. The purpose of this work is to in-
vestigate how local governments compete with each other in public capital provision. It
is often said, however, that the interjurisdictional competition in Japan in this category
appears to be greatly controlled, subject to the grant scheme implemented by the central
government. Indeed, it is an important role of the central government to redistribute
funds and to control inter-jurisdictional disparity in public goods. Knowing this, each
jurisdiction may seek to gain more funds from the center. This can lead to another type
of competition among districts, which we will hereinafter refer to as a “rent-seeking com-
petition”. The term “rent” refers to public funds given to a district at the discretion of
the central government. The well-known rent-seeking behavior of Japanese local govern-
ments is to frequently visit central officials to explain their need for central aid. This
action is often called a chinjo (a petition for aid). But the more hidden way of commu-
nicating their need is to utilize the system of a jinji-koryu (an interchange of personnel
between the local and central governments). It is attractive for us to focus on the latter
since the data on the number of officials interchanged are available from open sources,
and they are highly accurate and credible. We compose a model to be used for empirical
investigation, which incorporates local governments’ rent-seeking competition and their
direct competition for inviting private capital investment. It enables us to examine which
competition is more significant for Japanese local governments.

Let T; denote the lump-sum tax collected by local government :. It is decided accord-



i = (1-0T-1+G;,

T, = Gi-Z (6)

where § denotes depreciation rate of capital; I'; _; is the level of public capital in jurisdic-
tion ¢ in the previous period; G; represents jurisdiction ¢’s public investment; Z; denotes
the grant from the central government to ¢. Note that G;, T;, and Z; are measured in
real terms.

Let e; denote local government i’s level of effort at rent-seeking. In our context, it
relates to the number of local and central officers who are interchanged, although we
suppose e; to be continuous for the convenience of theoretical analysis. Transferral to
the center of local government employees who have specific skills and useful information
about their local area, in place of having new persons from the center, generates cost to

the local government. Thus, every local government 4’s payoff can be formulated as

Suppose that the function V is continuously differentiable in each argument, strictly
increasing in Y;, and strictly decreasing in each of T; and e;. With higher Y;, the resident
might gain a higher income from holding locally-fixed factors. This would lead to higher
evaluation of the local government’s policy. On the other hand, higher T; bears hard
on the resident’s budget, while higher e; might constrain the manpower of the local

government, forcing it to lower the quality of other public goods for the resident.
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Let the payoff function of the central government be

Z Vi+ W(e), (8)

where W is continuously differentiable and strictly increasing in each e;. Thus, an ex-
change of information with local governments via the personnel interchange system assists
the central government’s effective policy choice process and its governance of the nation.
Equation (8) also implies that the central government is partially benevolent in that it

values local welfare. The central government faces the balanced-budget constraint

Z Zi =R, (9)

where R denotes the fixed amount of common funds to be distributed among districts.
We construct a multi-stage game to describe local and central governments’ behavior.

The timing is:

1. The central government designs the rule for setting the grant Z; as a continuously
differentiable function of any local government i’s public investment and its effort

level for rent-seeking, i.e., Z; = Z(Gj, €;);
2. Each local government ¢ simultaneously and independently chooses e;;
3. Each local government ¢ simultaneously and independently chooses G;,

and then T; is collected according to (6).* Note that the rule represented by function Z
is commonly applied to every i¢. The promise made at the first stage in the form of the

function of the future action can be considered as being binding because if the central

“Our assumption of sequential choices of e; and G; is to make the timing in the theoretical model
consistent with the estimation procedure. The simultaneous choices do not change the theoretical results.

11



government reneges on its promise this is likely to trigger local government disobedience.
We summarize a pure strategy of each local government i as s; = (G}, e;), while a strategy
of the central government is a choice of Z(-,-). The equilibrium concept we use to solve

the game is Subgame Perfect Nash.

Equilibrium. To determine an equilibrium, we construct strategies by solving the game
backwards. From (1), (4), (6), and (7), at the third stage of the game, with Z(-,-) being

given and e; having been decided, each local government ¢ chooses G; which maximizes

V(Gi,Giyeq) =V (F; (Ki(Ty,T23),T4) , Gi — Z(Giy ), e3) (10)
regarding G_; as given and anticipating (5). Note that (10) uses the fact that given
I'; —1, choosing G is equivalent to choosing I'; in each jurisdiction 7. Suppose that we
can derive the unique internal solution of G; from the first-order condition.® It is given

by

0K;
VGi(Gi,G—iaei) = Vyi <Fipi + FZKlaT) + VTi(l — ZGi) =0. (11)

The respective terms in the first pair of parentheses on the right-hand side of the first
equality in (11) correspond to the direct effect of jurisdiction i’s public investment on
production, and its indirect effect on production through attracting private capital from
the neighboring districts. The second term on the right-hand side of the first equality in
(11) represents the change in V; caused by increased tax imposition. Thus, (11) equates

the marginal benefit of ¢’s policy choice with its marginal cost.

®This supposition has been employed in solving governments’ maximization problems in the literature
on estimating interregional reaction function, since it is difficult to prove the satisfaction of second-order
conditions and the uniqueness of the solution without further specification.
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Equation (11) gives us ’s reaction at this stage against the other jurisdictions’ choices:
G; = R(G-ile;). (12)

Investigating (12) empirically is the purpose of this work. Recall from (5) that given G_;,

an increase in (G; deprives jurisdiction j, j # ¢, of private capital. If gg; > 0, jurisdiction

1 becomes more aggressive in the face of more aggressive policy choice by jurisdiction j.

If Sg? < 0, jurisdiction ¢ becomes more accommodative to more aggressive policy choice
J ~
. . . . .. . NN Te? Ve, a;
by its rival. By using the implicit function theorem, we can derive 57 = — - from
J G; G5

k3

(11), but its sign is unpredictable theoretically without further specification of the model.

k3

At the second stage, anticipating (5) and (11), the local government ¢ maximizes (10)
by choosing the optimal level of e;. As in computation at the third stage, suppose that
local government i’s optimal choice of e; is derived as a unique internal solution from
the first-order condition. By relying on the envelope theorem, we derive the first-order

condition with respect to e; as

‘/-87; (Gu G—ia ei) — _VTiZei + ‘/ez = 07

which can be rearranged as

Zo, = (13)

Equation (13) implies that, in equilibrium, 7’s marginal rate of substitution between rent-
seeking effort and grant acquisition should equal the marginal payment by the central
government for its effort. Thus, given a grant scheme, each local government i can
successfully inform the central government of its need for grants.

The central government’s task at the first stage is to decide which way to distribute

13



the fixed amount of funds, anticipating (5), (11), and (13). Note that with the grant
scheme Z(-,-) settled by the central government, s; = (G, e;) to be selected subsequently
by the local governments should maximize the central government’s payoff (8) subject to
(9), otherwise the central government could have deviated and increased its own payoff.
By utilizing (11) and (13), we can derive the associated first-order conditions with regard

to G; and e; as

0K

> VY]-FjK]-a—F_J —Xg, =0, (14)
J#i '
Wo. — Ao, =0, (15)

where A(> 0) is a Lagrange multiplier on the budget constraint (9) and therefore cap-
tures the severity of local governments’ competition to extract rent from a common pool
of central funds. Equations (14) and (15) suggest that anticipating local governments’
subsequent choices, central government sets Z(-,-) to satisfy Zg, < 0 and Z,, > 0 on the
equilibrium path. These conditions come from (5) and our assumptions on the mono-
tonicity of the functions F;, V, and W. They imply that the grant should rise around
each local government’s equilibrium rent-seeking effort, since it is paid in compensation
for delivering beneficial information for central governance; it should fall around the
equilibrium public investment level since the Benthamite central government attempts
to design a grant scheme which can solve the externality problem produced by each local
government’s aggressive policy choice.

Let a superscript * represent an equilibrium. Then, from (9), (11), (13), (14), and

14



(15), we obtain

oK;
oWV Fipe 5=t
Zg,(Gj,e}) e Y;*’K’ i (GE,G* ;e )
Vy, (FzF + EK%%) + Vr,
= VT (G:aG*—zae;k) < 07 Vla (16)
Zei(Giaei) = )\: (ef,el;) = V; (G7,GZ;,e7) >0, Vi, (17)

7

> 7*(Gi.ef) = R (18)

Conditions (16) to (18) give us s} = (G}, e}) to be supported by Z*(-,-) and the property
of Z*(-,-) is in the close neighborhood of s} = (G}, ¢e}), for all i, as well as \*.5 Equations
in (16) show, as we mentioned above, that in equilibrium the central government designs
the grant scheme which can internalize externalities produced by inter-regional compe-
tition and, given the scheme, each local government chooses the optimal level of public
investment. Also, (17) shows that in equilibrium each local government’s marginal rate
of substitution between rent-seeking effort and grant receipt coincides with the central

government’s marginal evaluation of its effort. Condition (18) requires that the transfer

scheme is feasible in equilibrium.

5We cannot uniquely determine the property of Z* (G5, e;) for (G, e;) off the equilibrium path. This is a
familiar argument which arises in the analysis with a pre-scheduled compensation scheme. For instance,
among previous works employing a multiprincipal setting, Bernheim and Whinston (1986), Grossman
and Helpman (1994), and Dixit, Grossman, and Helpman (1997) put restrictions on compensation for
off-the-equilibrium strategies and coped with the problem of multiplicity of equilibria. The purpose of our
theoretical analysis is to deduce the equilibrium condition to test, relying on the idea that observances can
be treated as equilibrium outcomes. Therefore indeterminateness of the grant schedule off the equilibrium
does not hinder our subsequent analysis.

15



Jurisdiction i’s reaction function in (12) now satisfies
G; = R(GZ,;le}). (19)

Our focus is on testing whether our presupposition of two-dimensional competitions is
supported by the data. We take observances as equilibrium outcomes and estimate the
linear approximation of (19) with them. If the estimated slope of G_; is significant, we
can say that local governments compete for inviting private capital. If the estimated

coefficient of e; is also significant, rent-seeking competition is evident.

4 Empirical Analysis

4.1 Estimation strategy

Since our focus of interest is the assessment of the existence and the strength of interac-
tion among local governments, we employ here a spatial lag model consistent with our

theoretical analysis above (e.g., Anselin 2001)7. Our base estimation equation is:
Gi = owiG_; + ve; + X + &, (20)

where G; is industrial park development by each prefectural government. wj; is an ex-
ogenous weighting vector of “neighborliness”, where the sum of elements is normalized
to unity, and G_; is a vector representing industrial estate development in “neighbor-
ing” prefectures. e; represents a rent-seeking behavior of local governments, measured by

personnel exchange. X; is another explanatory variables vector with the corresponding

"As is discussed in Brueckner (2003) and Rebelli (2005), our specification cannot discriminate our
fiscal competition hypothesis from other possible theories, such as technological spill-over or yardstick
competition theories.
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coefficient vector 3. &; is an error term that is possibly correlated with each other, as
discussed later.

As is stressed in the spatial econometric literature, the explanatory variable w;G_;
is endogenous because we assume the strategic interaction between local governments,
and the OLS estimator is typically inconsistent. One way to deal with this endogeneity
problem is to instrument this explanatory variable, w;G ;. The instruments have to be
correlated with w;G_; (relevancy) and uncorrelated with the error term, &; (exogene-
ity). We here assume the other explanatory variables are exogenous, and then w;X; and
(w;w})X; are valid instruments (e.g., Revelli 2006)8.

If there are other sources of spatial interdependence than that captured through
w;G_;, the error term, &;, can be spatially correlated with each other (E[e;e;] # 0).
This correlation is often assumed to be spatially autoregressive. Although maximum
likelihood procedures have been suggested in the literature, Kelejian and Prucha (1998)
propose a computationally simpler procedure. The Kelejian-Prucha two-stage method
requires us to choose a spatial weighting matrix for the spatial-lag and spatial-error term.
Fortunately, the autoregressive parameters for the spatial-error term estimated using the
Kelejian-Prucha method are not statistically different from zero, thus we report the results

without spatially autoregressive disturbances in what follows.

4.2 Data and variables

Our dependent variable G; represents the area or the value of newly developed industrial
parks in each prefecture. Our data on the area of industrial parks are obtained from

“Nihon Ritchi Soran” (Comprehensive List on Industrial Locations in Japan) from 2001

®Baicker (2005) utilizes other instruments excluded from X; “that are less likely to be correlated with
omitted state characteristics (Baicker 2005, p.535)”.
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to 2007, which contains information on the location, the gross area and the names of
firms (scheduled to be) located in each industrial estate. The List is about industrial
parks that are for sale or under construction, and it excludes those where the setups
of the industrial plants are completed. We construct the area data on industrial parks
in each prefecture that are newly developed between 2003 and 2007. We pick up such
industrial parks that appear in the List between 2003 and 2007 and that are not found
in 2001 and 2002, so as to sum up the areas for each prefecture, as shown in Figure 1.
The total number of the selected areas is 203 (4.32 areas per prefecture), the total area is
148.2 million square meters (the prefectural average is 3.15 million square meters). Four
prefectures (Yamanashi, Nara, Nagasaki and Oita) have not developed any industrial
parks during this period.

We also pick up data on the average land price of industrial parks in 2001 in each pre-
fecture from “Kojo Tekichi Soran” (Comprehensive List on Suitable Sites for Factories).
The expected values of newly developed industrial parks are obtained by multiplying this
price and the area. The prices are assumed to be exogenous for prefectural governments.
We assume here that these values reflect those of industrial parks prefectures provide to
private sectors.

The effort level of “rent-seeking” of local governments is measured by personnel ex-
change. The data on personnel exchange can be obtained from Nikkei Glocal. Since this
monthly magazine gives detailed information once a year from 1996, we utilized the in-
formation on the directors of commerce and industry of the prefectures and the number
of prefectural government employees who worked in the central government in 2000°.

Other explanatory variables include the number of members of the Liberal Demo-

9Nine prefectures have directors transferred on loan, 5 from the Ministry of International Trade and
Industry, 2 from the Ministry of Home Affairs, and 2 from the Ministry of Labor.
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graphic Party (the governing party in Japan, hereafter LDP) in House of Representa-
tives, population density, local tax revenues, local bonds outstanding and the site area of
existing business establishments with more than 30 workers.'® All but population density
are converted to a per capita basis.

Note that we do not use the variables on subsidies as explanatory variables. As dis-
cussed in the “Background” section, the volume of subsidies from the central government
to the local governments is determined at the same time. Thus we believe that it is not
appropriate to assume that the local governments just respond to the subsidy policies of
the central government. In addition, we do not have the proper data to represent the
subsidy policies for development of industrial parks.

We explore four different sets of weighting vectors for “neighborliness”. The first is
based on usual contiguity!!. The others are defined using tax revenue, gross regional ex-
penditure (GRE) and employees’ income per capita. As explained in Section 2, Japanese
municipalities are spatially included within a prefecture, thus we use the sum of tax rev-
enues of the prefecture and municipalities contained therein. These three weights reflect
the “neighborliness” from a fiscal or economic viewpoint. The weights for the last three
measures are calculated based on a “triangular” formula'?.

The sample statistics are shown in Table 1.

19Japan currently uses a single-seat constituency/proportional representation system to elect members
of the House of Representatives. We included members who were elected in the single-seat constituencies
and excluded those elected under proportional representation. The constituency of single-seat formula
coincides with or is included within a prefecture while the constituencies of proportional representation
cover several prefectures.

"'"We also make use of the distance between the capital cities of prefectures, and the results are quite
similar to the contiguity case.

12Tet us denote the weight attached to a prefecture j for an observation of a prefecture i as w;;, the
indexes used for calculation of the weights (here, tax revenue per capita, GRE per capita and employees’
income per capita) as z;, and the sample standard deviation of z; as o,. We first calculate w;; =
1—|z; —xi|/(02/2). Then, we define w;; as standardized w;; such that w;; is set to zero if w;; is negative
and that 37 wi; = 1.
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4.3 Estimation Results

The estimation results are shown in Tables 2, 3 and 4.

Tables 2, 3 and 4 show the results based on the simple linear efficient GMM method,
where conditional heteroskedasticities are allowed (Hayashi 2000). The dependent vari-
able in Table 2 is the area of the industrial parks, while in Tables 3 and 4 the value is
used. Our excluded instruments are spatially weighted exogenous variables, w;X; and
(w;w})X;, and the first stage F statistics show that they are relevant, although the F
statistics are slightly low when the spatial weighting vector is based on contiguity. We
also cannot reject the null hypothesis that the instrument variables are exogenous in most
cases, based on the over-identification test (Hansen’s J statistics). Thus we believe that
our instruments are valid.

We assume interior solutions in the theoretical analysis. Thus we show in Table 4 the
results when the four prefectures which have not developed any industrial parks during
our sample period are excluded!®. The results in Table 4 are quite similar to those in
Table 3, thus we proceed based on the results in Tables 2 and 3.

In Table 2, the coefficients of industrial parks in the “neighboring” prefectures are
not so large and statistically insignificant. When the dependent variable is the value
of the industrial parks and when “neighborliness” is defined by tax revenue and gross
regional expenditure per capita, the coefficients are not very small and statistically sig-
nificantly positive, as in Table 3. These positive coefficients could indicate a strategic
complementarity of infrastructure investment between neighboring prefectures. In addi-
tion, our results imply that the Japanese prefectural governments regard as “neighbors”

those which are akin to each other in terms of tax revenues, but not those which are close

3The data on the four prefectures are utilized in making the weighting matrix, but they are dropped
in the estimation.
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from the viewpoint of geography. If the prefectural governments were afraid that firms
or jobs in their own area might move to geographically neighboring prefectures because
the moving or commuting costs may be rather small, the coefficient of industrial parks in
the geographically neighboring prefectures should also be estimated to be positive. Thus
we can interpret our results as providing support to the fiscal competition hypothesis,
in which the prefectural governments are competing with their counterparts that have
economically or fiscally similar characteristics. However, we have to admit the possibility
that our results stem from yardstick competition or common shocks to the prefectures.
These results seem to also be consistent with those of Sugahara and Kunisaki (2006),
who investigated the existence and magnitude of fiscal competition among Japanese pre-
fectures using the data on expenditures for commerce, industry and civil engineering to
find positive responses to the neighboring local governments.

For most cases in Tables 2 and 3, the coefficients of the number of prefectural gov-
ernment employees who work in the central government are positive, and statistically
significant. These results are consistent with our hypothesis that personnel exchange is
one way of rent-seeking, as discussed in Section 3. The prefectural government employ-
ees working in the central government might be encouraging central government officials
to promote regional development in their original prefectures. On the other hand, the
coefficients of the directors transferred on loan from the central government are not sta-
tistically significantly different from zero. This may reflect the fiscal situation during our
sample period, and the directors from the central government have placed emphasis more
on fiscal reconstruction than those promoted by the local governments. Our results are
in line with those of Sunahara (2006), who examined the relationship between the pre-
fectural expenditures on infrastructure and the backgrounds of the governors and found

that the ministry-bureaucrat-turned-governors hold down infrastructure expenditures.
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The coefficients of the number of LDP members in the House of Representatives are
estimated to be negative both in Tables 2 and 3. It is a widely accepted view in previous
literature, especially in the field of public choice, that the Diet members belonging to the
government party have certain powers to afford “pork barrels” to their constituency. In
fact, Japanese empirical works (e.g., Doi and Ashiya 1997) have found evidence of this.
Our results in Tables 2 and 3 are inconsistent with this view. They seem to be suggesting
that building industrial parks is not an attractive political instrument any more for Diet
members to collect political support from their constituency. To seek the reason for
these results is beyond the scope and the purpose of our analysis, but the following two
points are candidates for justifications of our results. First, Japan experienced the reform
of its electoral system just before our sample period. The transition from a medium
constituency system to a single-seat constituency system in the House of Representatives
election might have influenced LDP members to pander to different interest groups,
not connected with direct benefits from development of industrial parks. Second, fiscal
reconstruction had been emphasized during our sample period under the administration
of the Koizumi cabinet. National spending on public works was actually suppressed by
the strong initiative of Prime Minister Koizumi. Under the parliamentary system in
Japan, he was the leader of the LDP at the same time. His will and leadership might
have disciplined the behavior of the LDP members.

Turning now to other explanatory variables, the tax revenues per capita show a
negative effect on the development of industrial parks, partly because poor prefectures
are more eager to attract new enterprises. The level of bonds outstanding has negative
effects. This may reflect the situation where the prefectural governments with huge bonds
outstanding have to pay back their debts before constructing new industrial parks. The

site area of existing business establishments has positive effects. The prefectures with
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more business establishments might be trying to take advantage of returns to scale, or

economies of concentration.

5 Concluding remarks

We have investigated the determinants of the scale of public investment in industrial
parks in Japan, considering explicitly fiscal competition among local governments. First,
we construct a simple model in which each local government’s public expenditure is used
on public input to enhance the production of a private good. Our model captures two
salient features of the Japanese local public finance system: the first is that the differ-
ences between Japanese local tax rates are small, since the allowable range of local tax
rates is set by national law, and the second is that frequent personnel exchange between
the central and local governments is observed. We interpret this personnel exchange as
a rent-seeking behavior of local governments by which each of them can communicate its
need for fiscal aid from the central government. Second, we estimate the policy reaction
function of Japanese prefectures using the industrial parks data as well as the data of per-
sonnel exchange. We believe that the scale or value of the public input on infrastructure
directly matters, rather than local government expenditures, in attracting private capital.
Our estimation results suggest that the Japanese local government’s public input policy
responds to that of its neighbors, defined from a fiscal or economic viewpoint. Further-
more, it is shown that the number of prefectural government employees working in the
central ministries has more definitely positive effects on the size of industrial parks. Thus,
inter-regional competition in seeking central aid is more evident than that for inviting
private capital in Japan. To determine which competition generates greater inefficiency

is beyond the scope of our analysis, but the evidence we found suggests that vertical
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interdependence in the hierarchical fiscal system affects interregional competition.

This paper focuses on the public investment of Japanese local governments in indus-
trial parks. Our analysis of course has some limitations. First, we implicitly assume
prefectural governments are decision makers, but there are municipal governments under
each prefecture. The former is in the middle and the latter is at the bottom of the hier-
archy of the Japanese public sector. Municipal governments, which are smaller-sized and
closer to residents than prefectural governments, may respond more evidently to neigh-
bors. Second, as pointed out in Revelli (2005), our estimation strategy cannot identify
the fiscal competition effect from technological externalities, common shocks or yardstick
competitions. Third, development of industrial parks is not the only way to attract pri-
vate capital. Fourth, other factors may have more of an effect on the development of
industrial parks, which may include the type of prefectural governors. The prefectural
governors in Japan have strong authorities. In addition, local governments are also com-
peting in other aspects, such as health or environmental policies. All these are topics for

our future research.

A Appendix

A.1 Derivation of (5)

The first-order condition (2) should hold for any level of I'; whenever the profit of the
production sector is maximized. Therefore, by differentiating (2) with respect to I';, we
should have
0K; 3’9—1ri — KT
or; FikK,

(A1)
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Also, (2) should hold for any public capital level in the neighborhood. Replacing i by 7,

j # 1, in (2) and differentiating it with respect to I'; produce

or
K, T
oK _ _oni (A2)
o FiK;K;

It follows from (3) that %—Ilf; + D i %—Ilff = 0. By summing up (A1) and (A2), we derive

5 Fik;r;

r Fik;k;

Z i > 0 (A3)
. - _1 ’

i (Fgr,) '+ >z (FixK;)

since Fik,k; < 0 and Fig,r, > 0. Then, from (A2) and (A3), we derive

0K;
—= <0 A4
ar, ~ (A4)
and subsequently from (3) and (A4), we have

0K;
or;

> 0. (A5)
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Table 1. Descriptive statistics

mean Std. dev. min max
Size of industrial estates 3.15 4.98 0.00 23.26
Value of industrial estates 22.74 63.35 0.00 357.92
Director from the central 0.19 0.40 0.00 1.00
Workers on loan in the central 12.91 10.33 1.00 63.00
LDP members 4.21 2.29 1.00 12.00
Population density 0.65 1.13 0.07 5.74
Area size 7.81 11.70 1.86 83.45
Population size 2.70 2.52 0.61 12.06
Local tax revenue per capita 247 0.51 1.54 4,73
Local bond outstanding per capita 6.32 1.86 2.76 11.43
Existing establishment 3.07 2.36 0.34 11.63

(notes) Units: square kilometers (size of industrial estates); million yen (value of industrial
estates); thousand person per square kilometers (population density); thousand square
kilometers (area size); million (population size); hundred thousand Japanese yen (tax revenue
and bond outstanding per capita); square kilometers (size of existing establishment); persons
(workers on loan, directors, LDP members)



Figure 1. Development of industrial estates: 2003-2006
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Table 2. Area of industrial estates: Simple GMM with triangular weights

Gross regional . Employment
Tax revenue . Contiguity .

expenditure income
Spatial lag 0.388 -0.145 0.347 -0.191
(0.26) (0.46) (0.44) (0.39)

Director 0.927 1.213 0.932 1.051 ~
(0.66) (0.70) (0.67) (0.56)

Workers on loan 0.069 ~ 0.070 ~ 0.079 0.085
(0.04) (0.04) (0.04) (0.04)

LDP members -0.343 7 -0.309 0323 7 0373 7
(0.17) (0.21) (0.16) (0.17)
Population density 0.074 0.135 0.101 0.023
(0.16) (0.15) (0.15) (0.20)
Tax revenue -0.245 -0.383 -0.200 -0.194
(0.33) (0.32) (0.41) (0.36)
Bond outstanding -0.066 -0.103 -0.163 7 -0.118
(0.09) (0.09) (0.08) (0.09)
Establishments 0.250 0.466 ~ 0.436 0.381
(0.24) (0.24) (0.20) (0.27)

constant 1.319 2.096 ° 1.425 1.902 ©
(0.86) (1.10) (1.12) (1.14)
1st stage F 975.92 347.22 3.31 59.33
Hansen's J 17.71 19.06 13.31 14.57
Centered R2 0.140 0.188 0.097 0.208
# of obs 47 47 47 47

(note) Figures in parentheses are the standard errors. Spatial weights are based on triangular
formula.



Table 3. Value of industrial estates: Simple GMM with triangular weights

Gross regional . Employment
Tax revenue . Contiguity .

expenditure income
Spatial lag 0.434 0368 0.023 0.154
(0.09) (0.11) (0.16) (0.11)
Director 1.390 3.837 1.664 3.117
(2.62) (2.81) (2.75) (2.16)

Workers on loan 0339 0.404 ™ 0343 7 0.429
(0.11) (0.13) (0.14) (0.13)

LDP members -1.133 7 -1.288 7 -1.119 7 -1.337 7
(0.43) (0.56) (0.54) (0.48)

Population density 4929 5889 5.080 5793
(0.81) (0.69) (1.01) (1.13)

Tax revenue -7.706 -4.401 77 -4564 -3.427 7
(1.24) (1.53) (1.62) (1.47)

Bond outstanding -1.051 7 -1.177 7 -0.983 -0.828
(0.25) (0.31) (0.33) (0.30)

Establishments 2.097 1.730 ° 2387 7 1.992 ©
(0.71) (0.96) (1.00) (1.06)

constant 21.882 14.905 14.620 10.872
(3.18) (4.07) (3.35) (3.92)
1st stage F 6134.84 1433.24 5.31 221.86
Hansen's J 12.91 21.41 * 10.48 12.35
Centered R2 0.503 0.422 0.413 0.400
# of obs 47 47 47 47

(note) Figures in parentheses are the standard errors. Spatial weights are based on triangular

formula.



Table 4. Value of industrial estates: Simple GMM without zero-prefectures

Gross regional . Employment
Tax revenue . Contiguity .

expenditure income
Spatial lag 0429 0365 -0.032 0.134
(0.05) (0.11) (0.21) (0.12)

Director 1.526 4985 ~ 3.054 2993 7
(1.43) (2.60) (2.45) (1.37)

Workers on loan 0324 0347 0.347 ™ 0379
(0.10) (0.12) (0.12) (0.11)

LDP members -0.991 -1.251 7 -0.964 ° -1.492 7
(0.44) (0.50) (0.57) (0.44)

Population density 4988 5827 5345 6.132
(0.46) (0.30) (1.10) (0.80)

Tax revenue -8.018 5125 7 -5.184 4766
(1.06) (1.27) (1.72) (1.30)

Bond outstanding -1.034 7 -1.169 77 -1.001 -0.709
(0.25) (0.26) (0.35) (0.26)

Establishments 2071 7 1.149 2492 2255 7
(0.64) (0.80) (0.89) (0.92)

constant 22317 77 17.786 15.793 13451
(2.57) (3.27) (3.94) (3.54)
1st stage F 28857.29 4456.24 18.95 235.95
Hansen's J 9.7659 18.3038 9.73485 10.5139
# of obs 43 43 43 43

(note) Figures in parentheses are the standard errors. Spatial weights are based on triangular

formula.



