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Abstract
According to the literature, one of the advantages of local government consolidation is the
delivery of efficient and effective public services through economies of scale. However,
empirical works provide mixed evidence on whether consolidation leads to cost reduction. This
study explores the cost-reduction effects of local government consolidation using Japanese
municipality data. Specifically, it considers a number of consolidation cases and distinguishes
between the effects of economies of scale and other consolidation-related factors such as fiscal
incentives to correctly evaluate the cost influence of consolidation. The study uses an
instrumental variable methodology to deal with the endogeneity problem regarding
consolidation decisions. The findings of this study are twofold. First, consolidation increases
costs, and economies of scale do not lead to cost reduction. Second, municipal expenditure rises
immediately after consolidation but gradually declines over time, though not through economies

of scale.
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1. Introduction

Over the past 50 years, local government has undergone a process of comprehensive
consolidation in many developed countries. In countries such as Sweden, Denmark, and the
United Kingdom, for example, more than three-quarters of local governments have disappeared
through boundary reforms during this period. Likewise, the number of school districts in the
United States sharply declined from approximately 67,000 in 1952 to approximately 15,000 by
1982, while the number of municipalities in Japan almost halved between 1999 and 2012 (from
3,232 to 1,719).

Some advantages for consolidation are suggested in the literature. Local government
consolidation is acknowledged to deliver public services more efficiently and effectively. Thus,
the main purpose of most consolidations is to take advantage of economies of scale (Fox and
Gurley, 2006). A large body of empirical work has shown the existence of economies of scale in
local governments’ public services (e.g., Blume and Blume, 2007; Callan and Thomas, 2001;
DeBoer, 1992; Duncombe and Yinger, 1993; Farsi et al., 2007; Liner, 1992; Reingewertz, 2012).
However, some empirical works suggest the absence of scale economies in local public service
provision, or that consolidation in fact increases costs (e.g., Gonzalez and Mehay, 1987,
Gyimah-Brempong, 1987; Mehay, 1981). Besides, some scholars find evidence of a U-shaped
relationship between per capita public expenditure and population size (e.g., Breunig and
Rocaboy, 2008; Liner and McGregor, 2002). Such empirical studies are supported by theoretical
analyses based on a model developed to explicitly explain merger decisions aimed at economies
of scale in public good production (e.g., Alesina et al., 2004; Brasington, 2003b).” In addition,
theoretical works have investigated, as one of the advantages of consolidation, the role of
internalization of spillovers in local public good provision (e.g., Besley and Coate, 2003; Bolton
and Roland, 1997; Ellingsen, 1998). According to the theoretical analysis, merged local

governments could reduce the efficiency loss generated by spillovers after consolidation.

Some disadvantages of consolidation have also been pointed out, however. First, consolidation
brings about unitary provision costs for local public goods, because public goods are provided
uniformly in a merged municipality (e.g., Alesina and Spolaore, 1997; Alesina et al., 2004;
Bolton and Roland, 1997). Theoretical studies have focused on the trade-off between the
efficiency of large municipalities, such as internalization of externality and scale economies,
and costs for ignoring the preferences of minority groups. In addition, there is some empirical

evidence of a trade-off between scale economies and heterogeneity of preferences, particularly

2 Alesina and Spolaore (2003) is a good textbook on the issues of jurisdictional boundaries.
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with respect to income and race (e.g., Alesina et al., 2004; Austin, 1999; Brasington, 1999,
2003a, 2003b; Gordon and Knight, 2009; Nelson, 1990; Sorensen, 2006). Second, consolidation
could reduce competition among local governments; however, the effect of this competition is
dependent on governmental type. For example, competition among general-purpose
governments decreases the size of local public sector, whereas special-purpose government

competition increases government size (Zax, 1989).

This work explores the cost-reduction effects of local government consolidation using Japanese
municipality data. Because an endogeneity problem may arise between costs and the
consolidation decision (i.e., municipalities that incur inefficiently large costs for providing
public services are likely to merge), the fixed-effect (FE) and instrumental variable (IV)
methods are used to consistently estimate the coefficients of cost-reduction effects. In the
estimation, scale economies are identified from the effect of financial incentives for
consolidation, since such incentives influence public expenditure by (i) allocating larger
amounts of unconditional grants to merged municipalities compared with their unmerged
counterparts and (ii) providing financial subsidies for the reimbursement of debt in order to

finance expenditure on consolidation.

The current study makes the following three contributions to the body of knowledge on this
topic. First, it uses extensive panel data of municipal consolidation in Japan during 2000-2010,
including about 564 consolidation cases out of 3232 municipalities. By contrast, a similar study
by Reingewertz (2012) examined just 21 consolidation cases out of the 244 municipalities in
Israel. As pointed out by Meyer (1995), unbalanced treatment and control groups in a dataset
may make a rigorous estimation of policy impacts difficult. To correctly evaluate the cost effects
of consolidation, the present study employs a number of consolidation cases to ensure a

sufficient representation of consolidated municipalities.

Second, this research investigates the fiscal impact of economies of scale resulting from
consolidation. Reingewertz (2012) found that consolidations lower municipal spending by
approximately 9%, without identifying the cost-reduction effect of consolidation through scale
economies. On the other hand, some empirical studies show that factors not related to scale
economies, such as reform for consolidation and lower competition among municipalities, may
influence local governments’ behavior, expenditure levels, and economic performance (e.g.,
Breunig and Rocaboy, 2008; Mechay, 1981). The current study examines how scale economies
affect municipal expenditure by distinguishing between the effects of economies of scale and

other consolidation-related factors such as fiscal incentives introduced by the central



government.

Third, this research deals with the endogeneity problem regarding consolidation decisions.
Municipalities may consolidate to overcome financial difficulties, and thus reverse causality
may bias the estimation of the public expenditure—consolidation decision relationship. Indeed,
fiscal gains, including financial programs for consolidation, become one of the impetuses for
school district consolidation and political integration (Austin, 1999; Gordon and Knight, 2009).
The current study thus employs an IV methodology with IV dummies for reduction of
unconditional grants to small municipalities in 2002. The IVs are considered appropriate
because the reduction of grants was based on national government policies implemented for all
municipalities with size of population used as an objective standard. Some researchers have also
pointed out that the reform induced municipal consolidation by reducing unconditional grants
for small municipalities that will confront fiscal difficulties resulting from population aging and
declining fertility (e.g., Konishi, 2003; Miyazaki, 2010). Governmental policymaking could

then correlate well with consolidations, but remain exogenous.’

The findings of this study are twofold. First, evidence suggests that costs increase after
consolidation and economies of scale do not lead to cost reduction. Rather than reduce costs,
municipal consolidation is shown to significantly increase current expenditure, both statistically
and economically. Besides, economies of scale from consolidation do not affect the current
municipal expenditure. Second, the results presented here show that municipal expenditure
increases immediately after consolidation but then declines gradually, though not through
economies of scale. Cost reduction arises at particularly one, five, and six years after
consolidation. These estimation results are robust to the specification and choice of IVs.
Moreover, these results are consistent with some empirical works and, considering the long-run
effect, support the theoretical prediction that municipalities seek to consolidate because of the

efficiency gains from consolidation.

The remainder of this paper is organized as follows. Section 2 presents background information
regarding the Japanese local government system and boundary reforms. Sections 3 and 4
discuss the empirical model and data, respectively. The main results are outlined in Section 5,

and Section 6 concludes the paper.

3 By contrast, the existing literature on the cost-reduction effects of consolidation in Japan has paid little attention to
the endogeneity problem.



2. Japanese Local Government System and Boundary Reforms

In Japan, the local government hierarchy comprises 47 prefectures and approximately 1,700
municipalities under the former. The government at each level is politically elected.
Municipalities are composed of cities, towns, and villages, which form the basic local
government, while prefectures are wider-area regional governments, encompassing

municipalities.

Municipalities in Japan constitute a major part of the public sector, accounting for 30% of total
government budget compared to the prefectures’ share of 28% (MIC, 2012). However, the local
government financing system has also been partly centralized in Japan. Municipalities typically
raise only 35% of their revenue through local taxes, in which property tax and inhabitant tax
account for 44% and 43% of municipalities’ tax revenue, respectively (MIC, 2012).
Municipalities are largely dependent on the central government for funds. As much as 31% of
their budget comes from intergovernmental transfers, of which 16% represent unconditional
grants (known in Japan as local allocation tax) and 15% conditional grants (national treasury
disbursements). The remaining 69% of municipal revenues come from taxation, bonds, and

other independent resources.

Unconditional grants are a fiscal transfer system that aims to reduce vertical and regional fiscal
imbalances,® and are paid to local governments so as to provide a standard set of local public
services, depending on the disparity between their tax revenue-raising capacity and expenditure
needs for basic public service provision.” Expenditure needs are calculated based on objective
factors that can capture demands for local public services, such as population, area, and
population density, as well as specific needs for each expenditure item. Because poor
municipalities are much more reliant on grants than their richer counterparts are, this

equalization system reduces regional fiscal inequalities.

Prefectures and municipalities have a central role in providing public services, including school
education, public welfare and health, police and fire services, and public works such as roads
and sewage systems. In municipalities, revenues are primarily utilized for public welfare
expenses, general administrative expenses, debt expenses, and civil engineering work expenses.
Debt payment (principal, interest, etc.), which account for 12% of municipal expenditure, have

been increasing recently, reflecting higher municipal borrowings to meet the growing outlays on

* A vertical imbalance is the difference in the share of tax revenue and expenditure between the central government
and local governments.
5 For more details, see Mochida (2006) and Reschovsky (2007).
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public welfare and economic stimulus packages.

Next, | briefly explain Japan’s municipal consolidation. Over the past decade, there has been a
major increase in the number of municipal consolidations as a way of strengthening the
administrative and financial foundations of municipalities. ® The Japanese government
promoted municipal consolidations so that local governments have the autonomy to perform a
diversified and intricate administrative role. Facing declining birth rates and aging populations,
which decrease tax revenue and increase social security expenditure, municipalities have had to
provide public services beyond traditional boundaries. In order to improve administrative
efficiency, some found it necessary to merge with other municipalities to overcome severe

financial constraints.

Originally, municipalities did not voluntarily merge, since the Special Law for Municipal
Mergers (SLMM) enacted in 1965 did not provide a positive impetus for consolidation.
However, the number of consolidations increased rapidly following amendments to the SLMM
in 1999, which provided strong financial and economic incentives to promote municipal
consolidation. These included a grace period for the local governments to avoid a reduction in
unconditional grants following consolidations. Municipalities were allowed, as another
incentive, to issue local bonds to finance the additional costs of consolidations, and could
eventually receive unconditional grants to finance part of the debt expenses. The SLMM of
1999 was applied to municipalities that had implemented municipal consolidation by March 31,
2006." Furthermore, the Japanese government required prefectures to report merger patterns for
municipalities in 1999 and, in 2001, even constructed a headquarters to assist with municipal
mergers.8 In contrast, the new 2005 SLMM, implemented from April 1, 2005 to March 31,
2010, abolished subsidies provided under the 1999 SLMM for debt expenses on consolidation.

[Figure 1 is inserted here.]

Figure 1 shows the number of municipalities and consolidations between 1999 and 2008 in
Japan. This figure highlights the sharp decline in the number of municipalities and increase in
the number of consolidations between 2003 and 2005. The sharp fall in the number of municipal
consolidations in 2006 reflects the abolition in that year of the 1999 SLMM.

¢ Sce, for example, CLAIR (2009), MIC (2006d, p. 41), and Yokomichi (2007).

" However, this was conditional on the submission of a consolidation application by March 31, 2005.

¥ However, municipal mergers are not compulsory under Japanese law. Rather, consolidations are more voluntary
now than they were in the past (Yokomichi, 2007).



3. Empirical Model and Econometric Issues
[Table 1 is inserted here.]

The existing empirical literature has applied a difference-in-differences (DID) methodology to
identify the causal effects of consolidation. Reingewertz (2012) regresses the log of each
budgetary item per capita on the treatment and year dummy variables and fixed effects to
correctly estimate the treatment effect. The current study makes use of a fixed-effect (FE)
methodology because it uses panel data for three years (2000, 2005, and 2010). Unlike
Reingewertz (2012), however, I cannot identify the pre- and post-treatment terms, since some of
the municipalities consolidated before 2005 and others after; therefore, the DID approach

cannot be applied here. Thus, the econometric model in the current study is specified as follows:
Yit = P1TREAT; + BoTREND; + XyBx +c; + € i =1,..,N,t = 2001,2005,2010, (1)

where Y;; is the log of one of the budgetary items per capita, which includes LEXP_CU;; (log
of current expenditure per capita), LEXP;; (log of expenditure per capita), LDEBT;; (log of
per capita debt expenditure), and LPUBWK;, (number of public servants).” TREAT;,
represents a treatment effect and is a dummy for consolidated municipalities. The treatment
effect presented in equation (1) could be suitable to identify the financial impact of municipal
consolidation on budgetary items. However, this consolidation impact may depend on how
many years have elapsed since consolidation; that is, the consolidation effect might have a
decreasing or increasing time trend. A trend term, TREND;; (number of years since
consolidation), is then included as an explanatory variable in some estimations to control for the
trend. X;; 1s a vector of explanatory variables that comprise LAREA;; (log of area),
LPOPDEN;; (log of population density), LTAXINC;; (log of per capita taxable income),
POP65;; (proportion of residents aged at 65 or over), and FOREIGNER;; (proportion of
foreign residents). f;, f2, and B, are coefficients of these variables; c; denotes individual
effects, and €;; is the usual residual. Subscripts i and t denote municipality and year indexes,

respectively, and N is the number of municipalities adopted in the estimation. Table 1 provides

® LEXP_CU, is calculated from total expenditure minus debt payments and investment, because debt and
investment expenditures are affected by the decisions in the past years, and thus might be inadequate for analyzing
the impacts of consolidation on costs. Since such current expenditure includes expenses financed by specific grants,
which the central government can control for, excluding specific grants from the data is preferable. However,
considering the availability of data and comparable estimation results regardless of whether LEXP_CU;; or LEXP;;
is used as the dependent variable, as shown later, I chose current expenditure calculated as such in the regression
analysis.



the definition, units, and statistical sources of these variables. A fixed-effects model of panel
data analysis is estimated in order to control for individual effects and eliminate any
omitted-variable bias from the correlation between these individual effects and the explanatory

variables.
[Figure 2 is inserted here.]

The current study also investigates the possibility of reducing costs through scale economies
stemming from municipal consolidation. The estimation procedure is as follows. First, a simple
cost function is estimated, where the dependent variable is the log of per capita current
expenditure, and the log of population and its square are employed as explanatory variables. In
Japan, the per capita cost function of public service provision is U-shaped with regard to the log
of the population of Japan (e.g., CLAIR, 2009)."" This is, therefore, modeled as a cross-section

of the population size as of 2000 and its square as follows:
LEXP; = a + fLPOP; + yLPOPSQ; + ¢; (2)

where €; is a random error term. Figure 2 depicts the log of per capita current expenditure

against that of the 2000 population, indicating that the cost function is U-shaped in Japan.

Second, for each consolidation, two types of predicted logarithmic current expenditure per
capita are calculated, one based on the pre-merger and the other on the post-merger municipal
population. The difference between the pre-merger municipalities’ average predicted costs
weighted by population and the post-merger municipality’s predicted cost is then calculated as
the scale economy effects of consolidation, SCALE_ECON;."" In other words, the scale
economy effect is the difference between the logs of per capita current expenditure before and
after consolidation, with all elements other than the size effect of the population excluded. The
larger the predicted economies of scale from consolidation, the larger the amount of cost
reduction merging municipalities can expect from the consolidation. The scale economy effect
for merged municipalities can thus be calculated as we can identify consolidation partners. In
addition, for exploring the trend effect of scale economies, SCALE_ECON_TREND;;
(=SCALE_ECON;; times TREND;) is employed as a policy variable in some models.

19 The cost function may consist of other variables such as arca and proportions of the elderly and the young.
However, since we focus on calculation of scale economies in costs, that is, the relationship between costs and the
population size, such other elements are omitted here. That is, including the log of area and proportions of the elderly
and young usually does not alter the estimated coefficients of LPOP; and LPOPSQ;.

" All costs are in a logarithmic form.



[Figure 3 is inserted here.]

Figure 3 illustrates the estimation of the predicted economies of scale. The vertical line
represents the log of per capita current expenditure, c; (i = 1,2), and the horizontal one the log
of population, n;, where i is the index of the municipality (1, 2) and 1+2 represents the new
municipality created from the merger of municipalities 1 and 2. The solid curve is the predicted
cost function, and ¢; denotes the predicted cost at n;. The points x (x = A,B,D) are the
realized values, whereas the corresponding values x’ are the predicted ones. SCALE_ECON;;
is defined as the difference between logs of the average of predicted per capita current
expenditure of the merging municipalities, point C’, which is calculated from the

population-weighted average of A" and B’, and that of the merged municipality, point D'.

The condition needed to consistently estimate a treatment effect is one in which no correlation
exists between municipal expenditure and the consolidation decision, conditional on regressors.
Put another way, the treatment criterion should not correlate with the outcome variables This
condition is, however, not necessarily satisfied in the current estimation, because small
municipalities that have been suffering from a weak financial base and are aware of the fact are
likely to have a strong incentive to merge. The IV methodology is then employed to overcome

this endogeneity problem.
[Table 2 is inserted here.]

Changes in the laws on unconditional grants are used as [Vs for the municipal consolidation
decision. In particular, this paper focuses on the institutional reform of one of the correction
coefficients for unconditional grants, where correction coefficients are the framework used to
allocate grants to conform to financial needs of municipalities. We are interested in the
correction coefficients that allocates grants based on population size, especially where
municipalities with smaller populations receive more grants (Dankai Hosei in Japanese).'” The
correction coefficient framework was modified in 1998 and 2002. In 1998, the degree of
correction was alleviated so as to treat municipalities with fewer than 4000 inhabitants as 4000
municipalities, which led to a reduction in unconditional grants for municipalities with
population sizes of under 4000. In 2002, unconditional grants for small municipalities were
further reduced so that less populous municipalities incur larger losses in revenue. Table 2
presents the reduction in per capita grants following these reforms, showing that the smaller the

municipality, the larger the reduction is.

12 Reschovsky (2007, p. 415) briefly describes the mechanism of correction (modification) coefficients.
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Whether the reduction in unconditional grants through a reform of correction coefficients
induces consolidation by small municipalities has been a matter of debate (e.g., Konishi, 2003).
Miyazaki (2010) has empirically shown that the 1998 reform had no effect on, but the 2002
reform did have a causal relationship with, consolidation decisions. We therefore employ as
instruments two dummies that take one for municipalities with a population of (1) <1,000 and
(2) 1000-8000, respectively, for the years after 2002. For robustness check, however,
corresponding instruments for other population size thresholds (<1,000 and 1000—4000) are also

constructed because the range of impact of the 2002 reform could not be determined exactly.
4. Data
[Table 3 is inserted here.]

The dataset employed herein consists of LEXP CU, LAREA, LPOPDEN, LTAXINC, POP65,
FOREIGNER, LEXP, LDEBT, and LPUBWK for 4858 municipalities in 2000, 2005, and 2010."
Table 3 provides summary statistics for level values of LEXP CU, LPOP, and all control
variables. All statistics relate to treatment and control groups for 2000, 2005, and 2010 to check

the tendency of each variable in both groups.

As shown in row 1 of Table 3, the mean per capita current expenditure grows in both treatment
and control groups, but the increase is greater in the former than the latter. The basic statistics
do not agree with the theoretical prediction that consolidation is likely to lower costs. Rows 4
and 5 show that the decrease in the mean taxable income per capita is greater in the control than
the treatment group, while the increase in average proportion of people aged 65 or more is
greater in the control group. Row 7 reports that the population of the treatment group is falling
while that of the control group is increasing. This is a surprising result as the treatment group
can likely strengthen its financial status and allure more people from neighboring municipalities.
The result may reflect the possibility that municipalities favoring consolidation have declining
birthrates and aging populations for the years before consolidation, whereas those not opting for

consolidation are conveniently located and therefore lure people living in other areas.

[Figure 4 is inserted here. ]

5 To compare outcomes before and after consolidation, all the pre-merger variables of merged municipalities are
calculated by aggregating variables among all merging municipalities. Outliers, which outweigh two standard errors
of LEXP CU, are excluded from the regression.
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Figure 4 presents per capita current expenditure for merged and non-merged municipalities
during 2002-2009. The year lines indicate the average expenditure of municipalities that
merged in the year, and the “Non-merged” line represents that of non-merged municipalities.
The average expenditure for non-merged municipalities declined during the years 2003—-2006
and rose sharply from 2006 to 2009. As for the merged municipalities, their costs have not
declined definitively during 2003-2006, except for municipalities that merged in 2006.
However, their means increased soon after consolidation, but decreased sharply in the next year

and gradually thereafter.

5. Estimation and Results

5.1 Baseline Results

Table 4 presents cost function estimates from equation (2) based on 2000 data. I selected 2000
because estimating a valid cost function for a later period would be difficult with the surge in
municipal consolidations thereafter transforming the cost—population size relationship. As

LPOP is negative and LPOPSQ is positive, the cost function is shown to be U-shaped.

[Table 4 is inserted here.]

[Table 5 is inserted here.]

Estimation results of the cost-reduction effects of consolidation are reported in Table 5.
Estimates shown in columns other than (3) and (6) were obtained using a pooled panel data
model. Column (1) provides the results of an OLS estimation without socioeconomic variables.
Columns (2) and (3) include socioeconomic factors as explanatory variables, while column (3)
present estimates of fixed-effect panel data. Similar to columns (1)—(3), (4)—(6) present the
estimation results of OLS and a fixed-effect model with and without explanatory variables. The
estimated coefficient of TREAT is found to be significantly positive in all estimates except
column (4). Unlike some recent empirical works (e.g., Blume and Blume, 2007; Reingewertz,
2012), this result reveals that municipalities that merged during 2000-2010 likely experienced a
higher cost increase than they would had they not merged. A merged municipality may raise its
public expenses to cover costs of some consolidation-related projects such as computer and
compensation system integration, reallocation of public facilities, and so on. However, this
result might have occurred because municipalities that did not merge voluntarily reduced budget

growth to maintain their fiscal health in the face of a declining population and an aging
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Column (2) shows the estimation of the baseline specification, including several control
variables. TREAT is significantly positive with a coefficient larger than the one in column (1).
LAREA and LPOPDEN are negatively correlated with per capita current expenditure, whereas
LTAXINC, POP65, and FOREIGNER are positively related. It probably reflects the fact that the
larger the relative population of the elderly and foreigners, the greater the expenditure incurred
by municipalities for social insurance like elderly care and schools for foreigners. The estimates
of a fixed-effect model, shown in column (3), are similar to those in column (2), except that

LTAXINC is statistically insignificant and the sign of POP65 is negative.

Unlike the estimates shown above, however, TREAT in column (4) of Table 5 is negative and
significant. The impact of consolidation on current expenditure changes with the inclusion of
the term representing economies of scale, SCALE ECON. However, the coefficient of
determination in column (4) is extremely low relative to other regressions, indicating that the
specification is inadequate for the estimation. On the other hand, columns (5) and (6), which
contain socioeconomic explanatory variables, show that TREAT is significantly positive, but

with a lower point estimate in column (5) than in column (2).

SCALE ECON has positive signs when significant, suggesting that current expenditure is
unlikely to decrease through economies of scale from municipal consolidation. Contrary to the
results in column (4) and (5) of Table 5, the fixed-effect model—see column (6)—finds that
SCALE ECON is negative but not significant. Thus, these results indicate that neither do
economies of scale lead to a decline in per capita current expenditure after consolidation nor is

consolidation itself likely to lower expenditure.
[Table 6 is inserted here.]

Table 6 presents the regression estimates that take account of potential endogeneity problems in
the consolidation decision. The IV model represents instrumental variable estimation based on
pooled data, and the FEIV model indicates fixed-effect instrumental variable estimation. We
exploit instrumental variables that represent how unconditional grant allocation to small
municipalities has changed after 2002. Dummy variables take one for years after 2002 with

municipal population sizes of (1) under 1,000 and (2) between 1,000 and 8,000. The validity of

' Yamashita (2011) points out that in Japan non-merged municipalities reduced their expenditure as municipal
consolidation proceeded.
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IVs is confirmed from a list of IV test statistics or by the Hausman test, partial F statistics, and
Hansen J statistics. In all regressions, these statistics show that IVs are sufficiently correlated
with TREAT and SCALE ECON, but nearly uncorrelated with disturbances, thus supporting the
decision to use the IV methodology to consistently estimate the causal effects of consolidation

on municipal expenditure.

In columns (1) and (3), the IV estimates of TREAT become negative and statistically significant,
while the signs of TREAT were significantly positive when the endogeneity problem was
ignored. Meanwhile, as for the policy variables TREAT and SCALE ECON, the same coefficient
signs are obtained in the FEIV models as in the FE model, although IV model estimates show
the different signs of coefficients. IV model estimates thus seem to be less robust than FEIV
because individual-specific errors are not considered under the IV estimation. It could be
inferred from these findings that municipal consolidation raises costs per capita, but not via

economies of scale.

[Table 7 is inserted here.]

Table 7 provides the estimation results of FE and FEIV models, which include as policy
variables TREND and SCALE ECON _TREND as well as TREAT and SCALE ECON, to
examine the transition of expenditure after consolidation. TREND represents the number of
years since consolidation, and therefore increases with each passing year.
SCALE ECON_TREND is equal to TREND times SCALE ECON, measuring the expected
impact of scale economies after consolidation, depending on the elapsed time. However,
because the estimation spans just three years, 2000, 2005, and 2010, the trend variables do not
necessarily reflect the entire post-consolidation period. We consider three types of trends: linear,

quadratic, and square root.

Part A of Table 7 shows the treatment and trend effects of consolidation without distinguishing
the total impact of consolidation from the scale economy effect. Similar to the previous
estimation, TREAT has a significantly positive sign in each estimation. Treatment effects are
represented by a per capita cost increase of approximately 5-7% in FE models and
approximately 34-47% in FEIV models. The results of TREND indicate that the longer the
period after consolidation, the lower the municipal expenditure, although the size of coefficients
varies according to the estimation method and type of trend. The FEIV model estimates in
even-number columns are more than sixfold compared to the FE. The magnitude is largest in a

square-root trend followed by a linear trend, and is smallest in a quadratic trend, reflecting the
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size of growth in trend values. SCALE ECON_TREND is included in the regression equations
in Part B of Table 7. TREAT exhibits nearly equal or smaller point estimates relative to those in
Part A. Similar to the estimates in Part A, TREND is negative and statistically significant in FE
models, but insignificant in FEIV estimation. SCALE _ECON_TREND is not significant in all
estimates, implying that economies of scale do not bring about municipal expenditure efficiency.
These results suggest that per capita current expenditure rises temporally following

consolidation, but declines gradually over time.

The reasoning behind the results is as follows. As explained above, municipalities had to
expand their budgets to finance municipal integration costs. To address this widely recognized
problem, the central government prepared a package of subsidies for merged municipalities,
which would likely increase municipal budgets. Therefore, the merged municipalities might
have to prepare for subsidy reduction that starts ten years after consolidation, as mentioned

above, and repayment of debts borrowed to finance the expenses relating to consolidation."

5.2 Robustness check
[Table 8 is inserted here.]

For an in-depth investigation of expenditure transition, we examine different treatment effects,
consisting of time dummies that take the value of one depending on the number of years after
consolidation. In Table 8, for example, the explanatory variable “2 years after treatment”
indicates a dummy that equals one if merged municipalities have seen two years of
consolidation. Columns (1) and (2) present the results of different treatment effects
corresponding to the number of years after consolidation. Columns (3) and (4) show treatment
effects for specific numbers of years before and after consolidation. Different treatment effects
are allowed for economies of scale as well, which is presented on the right side of columns (2)
and (4). Since it is difficult to find rigorous exclusion restrictions for many endogenous policy
variables, I did not conduct an IV estimation. To estimate treatment effects three years before
consolidation, municipalities that consolidated from 2000 to 2002 are excluded from the
estimation in columns (3) and (4). If economies of scale are ignored, municipalities succeeded
in cost reduction mainly one, five, and six years after consolidation, with particularly large cost

cuts five and six years after. Economies of scale affect cost reduction to some extent, but do not

'S Some years after consolidation, merged municipalities might decrease expenses for the legislature; some of these
municipalities were required to downsize the number of seats in the local legislature to cut costs when the four-yearly
municipal elections are held (Yokomichi, 2007).
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alter the main results. Indeed, municipal costs decline four years after consolidation through
scale economies, whereas, by the factors other than scale economies, municipalities attain cost

reduction five and six years after consolidation.

[Table 9 is inserted here.]

Table 9 is based on data for the years 2000-2010. We can analyze in detail the transition of
municipal expenditure before and after consolidation using an 11-year sample. However, we
would have to give up using the explanatory variables POP65 and FOREIGNER since these are
collected in the census held every 5 years—in 2000, 2005, and 2010. Coefficients of TREAT
obtained by the FE method are nearly equal to those of the previous estimation, while TREAT
calculated by FEIV is much larger in size than previous estimates. TREND is negative and
statistically significant as shown in the former results although the point estimates of the FEIV
model are large in absolute value. The results of SCALE ECON_TREND are either significant
or insignificant depending on the estimation method. Estimates of different trends resemble
prior findings, indicating that costs rise one year before and drop annually up to seven years
after consolidation. In addition, economies of scale are effective and can decrease expenditure
up to six years after consolidation. A large sample of municipalities allows us to estimate the
consolidation and cost relationship, in particular the transition in municipal expenditure. We can

confirm a positive treatment effect and a negative trend.

[Table 10 is inserted here.]

A variety of tests for program evaluation with regard to the consolidation—cost relationship and
IV estimation are presented in Table 10. Placebo effect tests are executed to check whether
treatment and trend effects cause increment and reduction of current expenditure randomly. As
shown in the descriptive statistics (see Table 3), both merged and non-merged municipalities
exhibit an increasing expenditure trend. Thus, a different sample with randomly chosen
municipalities defined as the treatment group might provide results similar to those obtained in
this study. I provide Monte Carlo simulation results with a random sample of municipalities in
which the treatment is randomly assigned. The results of 1000 repetitions are presented in
columns (1) and (2) of Table 10. As can be seen, treatment and trend effect variables are
insignificant or, even if significant, have opposite signs to those of the above estimates.
Matching estimates, in column (3), are obtained from nearest-neighbor matching estimation for
average treatment effects for the overall sample, developed by Abadie and Imbens (2002). The

results in column (3) point to a positive relationship between municipal expenditure and
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consolidation. Columns (4)—(6) provide FEIV estimates based on different instrumental variable
definitions. As for IVs, [ use two dummy variables that take one for years after 2002 where the
population size of the municipality is respectively (1) under 1,000 and (2) 1000—4000,
representing the policy change of unconditional grants in 2002. TREAT is significantly positive
in all estimations, but TREND is insignificant or significantly negative. In sum, it is inferred that
municipal expenditure rises following consolidation and then gradually falls, though occasional

findings to the contrary are also obtained.

[Table 11 is inserted here.]

The estimated consolidation effects on total expenditure, debt payments, and the number of
public servants are shown in Table 11. Similar to the regression results of current expenditure,
per capita total expenditure grows temporarily but then drops significantly, whereas economies
of scale do not lead to expenditure reduction. In contrast, debt payments do not change after
consolidation. Consolidation raises the number of public servants in the FE model, whereas
FEIV regression shows no correlation between consolidation and the number of public servants.
It is noted that the number of public servants increases immediately after consolidation and

continues to rise further, unlike the expenditure trend in a fixed-effect model.

6. Conclusion

From the literature, smaller (i.e., suboptimal) municipalities might be able to enjoy economies
of scale from municipal consolidation as per capita expenditure of municipalities is negatively
related to population size, or U-shaped relative to population. However, consolidation may
increase costs because of disparities in stakeholder preferences and the decline in competition
between municipalities, as pointed out in the previous literature. It is thus important to examine
whether municipal consolidation in fact lowers per capita expenditure compared to premerger

levels.

The literature does not provide conclusive results on the effects of consolidation on expenditure,
and has never revealed the factors leading to a cost reduction or increase following
consolidation. In addition, few empirical studies have considered reverse causality in local
governments’ consolidation decisions and costs. This paper estimated the consolidation effects
on the cost efficiency of Japanese municipalities, using fixed-effect and instrumental variable

methodologies. Consolidation effects on municipal expenditure via economies of scale are also
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analyzed by distinguishing scale economy effects from other expenditure-influencing factors.

This paper’s findings are twofold. First, the results indicate rising expenditure after
consolidation but show no evidence of scale economy effects of consolidation on cost reduction.
The empirical results show that Japanese municipal consolidation causes a statistically and
economically significant increase in per capita current expenditure. Second, municipalities are
likely to see a gradual decline in expenditure after consolidation irrespective of scale economies.
In sum, municipal expenditure tends to increase immediately after consolidation but decline

over time thereafter.

However, a caveat needs to be made about this analysis. One, the analysis does not explain the
reasons behind the expenditure growth soon after consolidation and the subsequent gradual
decline. Some authors relate the phenomenon to the conventional wisdom about the
consolidation—cost relationship such as internalization of spillovers in local public provision,
increased heterogeneity of preferences in merged municipalities, and less competitiveness
among municipalities. Others attribute it to the institutional background inherent in Japan. For
example, concerning financial incentives for merged municipalities, the fiscal relationship
between the central and local governments (intergovernmental transfers, personnel exchange
between them, and so on), and the local government system (election, tax autonomy, and so on)
can be listed as possible reasons. Therefore, further research is needed to empirically reveal the

financial effects of municipal consolidation.
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Table 1. Variable Definition, Unit, and Sources

Variable Definition Unit Source
LEXP CU Log of the per capita current expenditure of the municipality Million yen/population 2
LAREA Log of the area of the municipality ha 2
LPOPDEN Log of population density 1,000 population/ha 2
LTAXINC Log of per capita taxable income 1,000 yen/population 3
POP65 Proportion of residents aged 65 or over Percentage 1
FOREIGNER Proportion of foreign residents Percentage 1
LPOP Log of the population of the municipality 1,000 population 2
LPOPSQ Square of LPOP - 2
TREAT Coded one for municipalities that have consolidated and zero otherwise -
TREND Number of years elapsed since consolidation -
The scale economy effect, calculated as log of the difference between the average
SCALE ECON predicted per capita expenditure for pre-merged municipalities, weighted by - 2
population, minus the predicted per capita expenditure of the post-merged
SCALE ECON_TREND SCALE ECON times TREND -
LDEBT Log of the per capita debt expenditure of the municipality Million yen/population 2
LPUBWK Log of the number of public servants, per capita Million yen/population 2
LEXP Log of the per capita expenditure of the municipality Million yen/population 2

Note: One yen is equal to approximately 0.01 USD. Pre-consolidation values are calculated by summing those of consolidation partners.

Source: 1 = MIC (2000a, 2005a, 2010a); 2 = MIC (2000b—2010b); 3 = MIC (2000c-2010c).



Table 2. Reductions in Unconditional Grants following the Reform of the Correction
Coefficient

Reduction in unconditional unconditional grants, per year
Population grants, per year (yen) (yen/population)

1,000 8,000,000 8,000

4,000 18,000,000 4,500

8,000 17,000,000 2,125

12,000 17,000,000 1,416.7

20,000 17,000,000 850

30,000 10,000,000 333

Note: One yen is equal to approximately 0.01 USD. The table was created based on
Chiho Koufuzei no Aramashi (Guide for Unconditional Grants).



Table 3. Summary Statistics in the Treatment and Control Groups

Treatment group

Control group

Variable Year 2000 Year 2005 Year 2010 Diff Diff Year 2000 Year 2005 Year 2010 Diff Diff
(1) 2) 3) @-1) 3O (4) (5) (6) (5)-4)  (6)-5)
Per capita current expenditure 253.75 276.20 306.80 22.45 30.59 240.60 247.25 274.80 6.65 27.55
(58.6) (68.8) (67.4) (72.9) (68.9) (71.7)
Area 368.94 351.61 355.04 -17.33 3.43 129.12 133.02 131.33 3.90 -1.69
(299.5) (287.2) (288.6) (168.1) (171.3) (168.2)
Population density 0.39 0.40 0.375 0.00 -0.02 1.02 1.06 1.15 0.04 0.09
0.7 0.7) (0.7) (1.8) (1.9) (2.0)
Per capita taxable income 3369.2 3165.7 2870.8 -203.45 -294.94 3643.3 3437.6 31394 -205.70 -298.16
(344.7) (354.1) (327.4) (515.4) (495.8) (460.8)
Proportion of population 19.03 21.72 24.73 2.69 3.01 16.39 19.36 22.59 2.97 3.23
aged 65 or over 4.3) 4.5) (4.2) 4.7) (4.6) 4.3)
Proportion of foreigners 0.80 0.98 0.98 0.18 -0.01 0.86 1.05 1.07 0.19 0.02
(0.7) (0.9) (0.8) (0.8) (0.9) (0.9)
Population 96.53 86.68 81.60 -9.85 -5.08 41.37 42.66 46.02 1.29 3.36

(124.4)  (1194)  (108.7)

(69.2)

(72.0)

(75.4)

Note: The upper line in a row indicates means, and the lower, standard deviations, within parentheses.



Table 4. Estimates of the Cost Function: Year 2000

Dependent variable LEXP CU
LPOP -0.656%**
(0.011)
LPOPSQ 0.070%**
(0.002)
CONST 6.926%**
(0.015)
Observations 3351
Adjusted R 0.727

Notes: Robust standard errors are in parentheses. * Significant at 10%,
** gignificant at 5%, *** significant at 1%. CONST denotes a constant
term. The data do not include merged municipalities.



Table 5. Estimates of the Cost Reduction and Scale Economy Effects

Cost reduction effect

Including scale economy effect

Simple OLS OLS FE model Simple OLS OLS FE model
(M 2 3) “4) &) (6)
TREAT 0.040%** 0.068*** 0.035*** -0.172%** 0.026%** 0.040%**
(0.011) (0.007) (0.005) (0.013) (0.010) (0.006)
SCALE ECON 0.991*** 0.190%** -0.031
(0.042) (0.029) (0.027)
LAREA -0.081*** -0.0971*** -0.080*** -0.097***
(0.004) (0.027) (0.004) (0.027)
LPOPDEN -0.189*** -0.234%** -0.188*** -0.239%**
(0.004) (0.029) (0.004) (0.030)
LTAXINC 0.502%** 0.074 0.502%** 0.073
(0.031) (0.069) (0.031) (0.069)
POP65 0.016%** -0.003%** 0.015%** -0.003%**
(0.001) (0.001) (0.001) (0.001)
FOREIGNER 0.010%** 0.005* 0.010%** 0.005*
(0.003) (0.003) (0.003) (0.003)
Fixed effect Yes Yes
Observations 4869 4858 4858 4869 4858 4858
Adjusted R 0.027 0.724 0.595 0.070 0.726 0.595

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. FE model
implies a fixed-effect estimation. All estimations include year dummies in 2005 and 2010.



Table 6. IV Estimation of the Cost Reduction and Scale Economy Effects

Cost reduction effect Including scale economy effect
IV model FEIV model IV model FEIV model
(1) (2) 3) “)
TREAT -0.449%*** 0.073%** -1.548%**%* 0.093***
(0.049) (0.016) (0.355) (0.035)
SCALE ECON 4.472%** -0.130
(1.268) (0.159)
LAREA 0.023%%* -0.093*** 0.117%** -0.107%**
(0.011) (0.022) (0.037) (0.029)
LPOPDEN -0.129%** -0.215%** -0.069%** -0.228%***
(0.008) (0.026) (0.024) (0.028)
LTAXINC 0.311%** -0.073 0.198%** -0.079
(0.043) (0.049) (0.074) (0.050)
POP65 0.020%** 0.001 0.016%** 0.001
(0.001) (0.001) (0.002) (0.001)
FOREIGNER 0.016%** 0.006** 0.026%** 0.006**
(0.004) (0.002) (0.008) (0.002)
Fixed effect Yes Yes
Observations 4858 4858 4858 4858
Hausman test 119.600 129.788 45.827 140.001
P-value 0.000 0.000 0.000 0.000
Partial F-statistics 1 178.099 325.355 290.052 379.785
Partial F-statistics 2 536.189 179.670
Hansen J statistics 1.955 0.145 1.995 0.130
P-value 0.162 0.703 0.158 0.719

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. IV
model implies an instrumental variable estimation for pooled data; FEIV model stands for a fixed-effect instrumental
variable estimation. All estimations include year dummies in 2005 and 2010. The Hausman test is used to examine
endogeneity between the OLS (FE) and IV (FEIV) models. Partial F-statistics 1 (2) are used to test whether all
instruments correlate with endogeneity variables in the first-stage regression of two stage least square estimation. The
Hansen J statistics are employed to test correlation between instrumental variables and errors.



Table 7. Estimates with Trend in Treatment

Linear trend Quadratic trend Square root trend
FE model FEIV model FE model FEIV model FE model FEIV model
(1) (2) 3) “4) (5) (6)
A. Cost reduction effect
TREAT 0.061%** 0.388** 0.054*%* 0.343%** 0.068*** 0.473%*
(0.005) (0.173) (0.005) (0.151) (0.006) (0.221)
TREND -0.010%** -0.108* -0.001*** -0.018* -0.026*** -0.291%*
(0.001) (0.058) (0.000) (0.010) (0.003) (0.156)
Hausman test 176.281 151.680 142.848
P-value 0.000 0.000 0.000
Partial F-statistics 1 241.733 241.733 241.733
Partial F-statistics 2 86.296 74.560 94.792
Hansen J statistics 1.363 1.368 1.371
P-value 0.506 0.505 0.504
B. Including scale economy effect
TREAT 0.060%** 0.287*%* 0.054%** 0.259%* 0.067*%** 0.339%*
(0.005) (0.128) (0.005) (0.113) (0.006) (0.156)
TREND -0.009%** -0.080 -0.001*** -0.013 -0.018%** -0.197
(0.001) (0.054) (0.000) (0.009) (0.005) (0.149)
SCALE ECON_TREND -0.005 0.037 0.001 0.018 -0.020 0.013
(0.006) (0.084) (0.002) (0.030) (0.013) (0.157)
Hausman test 300.938 174.770 307.175
P-value 0.000 0.000 0.000
Partial F-statistics 1 253.024 253.024 250.670
Partial F-statistics 2 88.610 74.210 96.507
Partial F-statistics 3 53.215 17.722 80.441
Hansen J statistics 1.890 1.827 1.922
P-value 0.596 0.609 0.589

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. Explanations of models and test statistics are the
same as in Table 6. Estimates of explanatory variables, LAREA, LPOPDEN, LTAXINC, POP65, FOREIGNER , are omitted.



Table 8. Different Treatments on Cost Reduction and Scale Economy Effects

After treatment Before and after treatment
Cost reduction Including scale economy Cost reduction Including scale economy
effect effects effect effects
1) 2) 3) “)
(Cost (Economies of (Cost (Economies of
reduction) scale) reduction) scale)
TREAT 0.070%** 0.064*** 0.070%** 0.064***
(0.007) (0.010) (0.007) (0.010)
3 Years before treatment 0.011 0.003
(0.017) (0.016)
2 Years before treatment -0.039 -0.042
(0.054) (0.052)
1 Year before treatment 0.027* 0.027*
(0.016) (0.016)
1 Year after treatment -0.032%** -0.016 -0.081 -0.032%** -0.016 -0.082
(0.009) (0.013) (0.062) (0.009) (0.013) (0.062)
2 Years after treatment -0.026 0.000 -0.140 -0.017 0.003 -0.139
(0.018) (0.020) (0.102) (0.020) (0.023) (0.101)
3 Years after treatment -0.047 -0.024 -0.144 -0.051 -0.061 0.100
(0.039) (0.047) (0.231) (0.070) (0.072) (0.454)
4 Years after treatment -0.018 0.038%* -0.629%* 0.021 0.066%** -0.558%**%*
(0.035) (0.021) (0.245) (0.040) (0.013) (0.209)
5 Years after treatment -0.052%%%* -0.047%%* -0.028 -0.052%*%* -0.046%** -0.028
(0.007) (0.011) (0.058) (0.007) (0.011) (0.058)
6 Years after treatment -0.079%** -0.058*** -0.099* -0.078*** -0.058**%* -0.099*
(0.009) (0.014) (0.060) (0.009) (0.014) (0.060)
7 Years after treatment -0.050%*%* -0.051* -0.048 -0.041* -0.048 -0.048
(0.018) (0.028) (0.104) (0.022) (0.031) (0.104)
8 Years after treatment -0.070 -0.075 0.043 -0.100 -0.064 -0.617
(0.045) (0.064) (0.290) (0.074) (0.072) (0.618)
9 Years after treatment -0.029 0.019 -0.823%%%*
(0.034) (0.023) (0.245)
Fixed effect Yes Yes Yes Yes
Observations 4858 4858 4843 4843
Adjusted R 0.607 0.607 0.606 0.606

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. All
estimations include year dummies.



Table 9. Estimates Using Data for the Years 2000-2010

Cost reduction effect Including scale economy trend Different treatment
FE model FEIV model FE model FEIV model FE model
ey @ 3) “ (%) (6)
(Cost (Economies of
reduction) scale)
TREAT 0.047%%* 0.845%* 0.045%** 0.845%* 0.063%** 0.060%**
(0.003) (0.390) (0.003) (0.403) (0.005) (0.005)
TREND -0.009%** -0.332%%* -0.006%** -0.331%*
(0.001) (0.158) (0.001) (0.155)
SCALE ECON TREND -0.016%*** -0.007
(0.005) (0.512)
3 Years before treatment -0.000 -0.001
(0.002) (0.002)
2 Years before treatment 0.002 0.002
(0.003) (0.003)
1 Year before treatment 0.017%%* 0.016%**
(0.004) (0.004)
1 Year after treatment -0.021*** -0.009* -0.058***
(0.004) (0.005) (0.021)
2 Years after treatment -0.041%** -0.015%* -0.118%**
(0.005) (0.006) (0.023)
3 Years after treatment -0.048*** -0.028*%** -0.091***
(0.005) (0.006) (0.023)
4 Years after treatment -0.046%** -0.024%** -0.100%**
(0.005) (0.006) (0.024)
5 Years after treatment -0.051%** -0.033%%* -0.079%***
(0.005) (0.006) (0.023)
6 Years after treatment -0.058%** -0.046%** -0.055%*
(0.005) (0.008) (0.024)
7 Years after treatment -0.050%** -0.055%%* 0.003
(0.009) (0.016) (0.047)
8 Years after treatment -0.078** -0.048 -0.359
(0.038) (0.036) (0.512)
Observations 17877 17877 17877 17877 17817 17817
Adjusted R 0.435 0.435 0.437 0.439

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. Explanation of models is the
same as in Table 6. Estimates of explanatory variables, LAREA, LPOPDEN, LTAXINC, and test statistics for instrumental variable estimation are

omitted.



Table 10. Tests for Placebo Effects, Matching Estimation, and Different Instrumental Variables

Placebo effects Different instrumental variables
Matching
Cost reduction Including scale estimation Treatment effect Trend effect Including scale
economy trend economy trend
(1 ) 3) “) (5) (6)
TREAT -0.022%** -0.004 0.022%** 0.086%** 0.347%** 0.532%*
(0.004) (0.004) (0.007) (0.026) (0.103) (0.208)
TREND 0.002%** -0.001 -0.077%%* 0.129
(0.001) (0.001) (0.029) (0.168)
SCALE ECON_TREND -0.000 -1.226
(0.003) (0.937)
Model FE FE FEIV FEIV FEIV
Observations 4858 4858 4858 4858 4858 4858
Adjusted R 0.590 0.588

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. Estimates of explanatory variables, LAREA,
LPOPDEN, LTAXINC, POP65, FOREIGNER , are omitted in all columns other than (3). LAREA, LPOPDEN, LTAXINC, POP65, FOREIGNER , and two year
dummies are used as matching variables in column (3), and the number of matches to be made per observations is four. Test statistics for instrumental variable
estimation are omitted in columns (4)-(6).



Table 11. Estimates of Per Capita Expenditure, Debt, and Public Servants

Number of the public servants, per

Dependent variables Per capita expenditure Per capita debt expenses capita
FE model FEIV model FE model FEIV model FE model FEIV model
) 2) 3) “4) ) (6)
A. Cost reduction effect
TREAT 0.069%** 0.491%** 0.110%* 0.771 0.074%** 0.926
(0.007) (0.186) (0.060) (2.015) (0.012) (1.622)
TREND -0.010%*** -0.117* 0.019 -0.001 0.04 1 %** -0.148
(0.001) (0.062) (0.019) (0.684) (0.014) (0.527)
Observations 4858 4858 4858 4858 4858 4858
Adjusted R 0.284 0.002 0.036
B. Including scale economy effect
TREAT 0.068%** 0.430%* 0.104* 0.867 0.074%** 0.890
(0.007) (0.168) (0.059) (1.748) (0.012) (1.427)
TREND -0.009%** -0.101 0.030 0.069 0.039%** -0.103
(0.002) (0.071) (0.023) (0.700) (0.014) (0.541)
SCALE ECON_TREND -0.008 0.023 -0.067 -0.579 0.009 -0.178
(0.007) (0.131) (0.043) (0.834) (0.022) (0.538)
Observations 4858 4858 4858 4858 4858 4858
Adjusted R’ 0.284 0.002 0.036

Notes: Robust standard errors are in parentheses. * Significant at 10%, ** significant at 5%, *** significant at 1%. Explanation of models is the same as
in Table 6. Estimates of explanatory variables, LAREA, LPOPDEN, LTAXINC, POP65, FOREIGNER , are omitted. Test statistics for instrumental
variable estimation are omitted in columns (2), (4), and (6).



Figure 1. Numbers of Municipalities and Consolidation, 1999-2008
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Figure 2. Log of Per Capita Current Expenditure against That of Population
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Figure 3. Calculation of Scale Economy Effect
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Note: The possibility of trend in per capita costs is ignored in this figure.



Figure 4. Per Capita Current Expenditure for Merged and Non-merged Municipalities,

2002—2009
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Note: “Year #” in the box indicates the averaged current expenditure of municipalities
that merged in the year; “Non-merged” represents that of non-merged municipalities.

Unit of per capita current expenditure is million/population.
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