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Abstract 
Municipal amalgamation has been done in many countries in recent years as the result of a push to 
enlarge the size and coverage of local government units, which in turn is driven mainly by the 
prospect of economies of scale. However, while municipality amalgamation or boundary reform 
raises population size, it introduces organizational changes in the local government that might in-
crease administrative inefficiency. The choice for the method of integration of administrative 
functions before amalgamation might affect to public expenditure after amalgamation. This study 
uses Japanese municipal-level data and argues for a relation between the choice for the method of 
integration of administrative functions and cost inefficiency after amalgamation. The results show 
that the fully distributed facility method is more likely to be adopted in a larger administrative ju-
risdiction and in one with large differences in finances or political structures between amalga-
mated sub-regions. Moreover, the results of stochastic frontier regression show that new munici-
pality adopting fully distributed facility method can possibly increase inefficiency by expanding 
organizational slack because the new administration system will be insufficient integration of 
administrative functions. 
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1. Introduction 
Many countries have implemented municipality amalgamation or boundary reform to create larger local gov-
ernments in order to achieve economies of scale and economies of scope. Local government studies in various 
countries have confirmed the existence of economies of scale based on population size. However, while muni-
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cipality amalgamation or boundary reform raises population size, it introduces organizational changes in the lo-
cal government that might increase administrative inefficiency by an insufficient integration of administrative 
functions.  

In the case of municipal amalgamation in Japan, many municipalities faced the problem of whether adminis-
trative functions of the former municipalities should be consolidated in one office building or remain facility 
across all (ex-) municipalities. Municipalities might obtain residents’ agreement before carrying out amalgama-
tion. If residents feel that they will be inconvenienced by amalgamation, they will presumably oppose it. Thus, 
municipalities before amalgamation might consider the method of integrating administrative functions. 

From the perspective of economies of scale, it might seem clear that the fully consolidation is an advantage. 
On the other hand, new municipalities might prefer to distribute administrative functions for the convenience of 
residents in each former district. Municipality amalgamation adopting more distributed facility method can pos-
sibly increase inefficiency by expanding organizational slack because the new administration system will be 
geographically scattered and need more staffs. Therefore, the choice for the method of integration of administra-
tive functions before amalgamation might affect the cost inefficiency of municipalities after amalgamation. 

Research on local government inefficiency commonly applies the stochastic frontier cost function to local 
government expenditure (e.g., Kumbhakar and Lovell [1], for a discussion of frontier analysis). Previous studies 
have focused on different local government structures. Deller and Rudnicki [2]; Couch, Shughart, and Williams 
[3]; Battese and Coelli [4]; Duncombe, Miner, and Ruggiero [5]; and Kan and Greene [6] focused on the US 
school district. Davis and Hayes [7] focused on US police. Grosskopf and Yaisawarng [8] developed a multi-
product model of municipalities in California. Grossman, Mavros, and Wassmer [9] focused on large US cities. 
Kalseth and Rattø [10] estimated the Norwegian local per capita total budget. Loikkanen and Susiluo [11] fo-
cused on Finnish municipalities’ cost inefficiency of basic welfare service provision. Yamashita, Akai, and Sato 
[12]; Hayashi [13]; and Miyazaki [14] estimated Japanese cities’ total expenditure. Moreover, Nakazawa [15] 
estimated Japanese municipalities’ expenditure after amalgamation and shows that municipality amalgamation 
produces integration costs (slack) in an administrative organization.  

In this paper, I consider the factors that might affect the choice for the method of the distribution of public fa-
cilities and services in the new municipality using the multinomial logistic regression. Moreover, I apply the 
stochastic frontier cost function to evaluate the cost inefficiency of Japanese municipalities after amalgamation. 
In this way, this paper examines how the choice for service distribution method affects the cost inefficiency of 
municipal expenditures after amalgamation. 

This paper is organized as follows. Section 2 gives background on Japanese municipal amalgamation and dis-
tribution of services. Section 3 presents empirical method and hypothesis. Section 4 explains data and descrip-
tive statistics. Section 5 conducts a multinomial logistic analysis using municipal data to examine the choice for 
the method of the distribution of public facilities and services in the new municipality before amalgamation. 
Then I estimate municipal expenditures’ cost inefficiency after amalgamation using the stochastic frontier cost 
function. Section 6 concludes the paper. 

2. Municipality Amalgamation in Japan 
The number of Japanese municipalities almost halved, from 3229 to 1719, between April 1999 and January 
2012. According to the Japanese Ministry of Internal Affairs and Communications (MIC) [16], amalgamation 
was promoted to establish suitable administrative and fiscal foundations for a basic-model municipality. In other 
words, MIC aimed to strengthen the financial condition of municipalities by enlarging their scale (the “econo-
mies of scale” argument). 

Amalgamation was rapid but not without problems. In a national survey by Japan City Center [17], a public 
interest incorporated foundation for research of local government, 68.5% of amalgamated municipalities agreed 
that “Public office buildings have become far away and become inconvenient” as a result of amalgamation, and 
54.1% that “The difference between the central area and the region surrounding has expanded”, making these 
the most commonly identified issues1. The choice of the location of the central municipal administration office 
and the method of distributing administrative functions often became a big problem. Location and distribution of 
public offices within a municipality after amalgamation was often planned with the need to win the support of 
residents in mind. 

 

 

1Multiple answers were allowed. 
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There were three methods of integrating municipal integrating administrative functions by location. The cur-
rent investigation considers only administrative services, not basic services such as public library, fire, etc. 

The “fully centralized method” (Method 1, henceforth) consolidates all administrative functions into one pub-
lic office building, mothballing other former facilities. This method seems good from the perspective of econo-
mies of scale; however, access to services becomes less convenient for many residents. In many cases, the mu-
nicipality opens some branch offices that provide specific service (e.g., resident registration and the acceptance 
of the document, etc.) to ease the access of the resident of former municipalities where the new central public 
office building was not set up. 

The “multiple independent facilities method” (Method 2, henceforth) involves the distribution of various fa-
cilities across various locations. One former public office building is chosen as the central building in a new 
municipality, departments of administrative functions are allocated to the other former public buildings. For 
example, the department of management and the department of resident registration are distributed to a former 
public building, the department of welfare and health is distributed the other former public building. This me-
thod consolidates each department function into one public office building, but still an inconvenience for people 
who need to access a service that is not located in their area. 

The “fully distributed facility method” (Method 3, henceforth) consolidates council and senior administration 
in one central building, but maintains all other services in the same distribution as before amalgamation. Thus, it 
achieves maximum convenience at the expense of consolidation. 

From the perspective of economies of scale, Method 1 is obviously the best choice, just as from the perspec-
tive of convenience, it is clearly the worst. On the other hand, Method 3 is obviously the best choice to ease the 
transition to new municipal, but the arrangement of the business and the staff is not efficient because an admin-
istrative organization has been left as before amalgamation. In the following sections, I estimate the choice for 
the method of the distribution of public facilities and services in the new municipality by multinomial logistic 
regression and examine the effect of these methods on the cost inefficiency of municipalities after amalgamation 
using stochastic frontier regression. 

3. Empirical Approach 
3.1. Multinomial Logistic Regression 
I use multinomial logistic regression, because this paper is dealing with multiple (three) facility methods. I as-
sume the choice of facility distribution method to be J and the selection result to be iy . For amalgamated muni-
cipality i with regional characteristics ix , I find probability πij  of selecting method j, as follows. 

( ) πi i ijP y j x= =                                        (1) 

This mathematical form can be transformed by generalizing, as follows. 
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Each method given above has advantages and disadvantages. Method 3 might be preferable for a municipality 
is greatly expanding the geographical area over which it has amalgamation. In contrast, when a municipality 
with a large population is participating in the amalgamation, a new municipality after amalgamation might con-
solidate administrative functions in one building. Moreover, the method might change depending on the number 
of municipalities and the political difficulty of each municipality participating in amalgamation. I adopt the fol-
lowing variables for regional characteristic vector xi of the amalgamating municipalities. 

First, I consider demographic and geographic factors. The expansion of the size of a jurisdiction by amalga-
mation gives an incentive to distribute administrative functions. Thus, I adopt the area of the municipality after 
amalgamation (area) as a variable. When a municipality with a large population and one with a small population 
scale amalgamate, the utility of consolidating the administrative functions in the (ex-) municipality with a large 
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population (i.e., in that section of the amalgamated population) is high. Thus, I also adopt the ratio of the popu-
lation in the ex-municipality whose population is the largest before amalgamation to the population of the muni-
cipality after amalgamation (r_pop). Next, when the population is relatively elderly, the likelihood is strong that 
decentralization will be preferred to secure accessibility for the elderly. Thus, I adopt elderly ratio in the muni-
cipality after amalgamation (r_o65). 

Second, I consider the factors related to the difficulty of the negotiations among municipalities. An increase in 
the number of municipalities participating in a potential amalgamation has the possibility of complicating the 
successful conclusion of an agreement to amalgamate. In contrast, there might be a higher possibility of con-
flicts of interest in an amalgamation involving a smaller number of municipalities. I check whether the number 
of municipalities (nm) participating in amalgamation influences the distribution of facilities. Moreover, I take 
the number of days of negotiations for amalgamation (n_term) as an index showing the difficulty of the negotia-
tions. Finally, I adopt as a dummy variable the political parties to which the mayors of the amalgamating muni-
cipalities belong (d_poli). This variable takes 1 when there is a difference in party membership present. 

Third, I consider the financial differences between municipalities. I adopt three variables related to differenc-
es in financial conditions between municipalities. The financial capacity index is the ratio of expected fiscal 
revenues to standard fiscal demands. It shows the level of financial resources available within the municipality. I 
use the standard deviation of the financial capacity index in each municipality before amalgamation (fci_sd). 
Then, I adopt the standard deviation of public debt per capita (pdebt_sd) as a second financial variable. Finally, I 
adopt the standard deviation of income per capita (income_sd). When these variables are large, it means that 
economic and financial differences between municipalities before amalgamation are large. 

Finally, I consider the type of amalgamation. Municipal amalgamation in Japan has taken two forms: absorp-
tion, in which one municipality absorbs others; and consolidation, where the municipalities amalgamate equally 
and create a new composite municipality. Absorption might be more likely than consolidation to adopt Method 1, 
since a single centralized facility makes more sense where one ex-municipality maintains dominance in the new 
entity. For this study, I adopt type of amalgamation as a dummy variable taking 1 when municipality chooses 
consolidation (d_conso). 

3.2. Stochastic Frontier Cost Function 
A stochastic frontier regression is typically formulated as follows: 

( )C f u v= ⋅ + +                                    (4) 

C is the local public expenditure, and ( )f ⋅  is the cost function of local public expenditure generated from 
economic theory; v is a standard disturbance term, ( ) 0E v = ; u is a stochastically distributed technical ineffi-
ciency variable, which is truncated below zero according to the standard practice for cost functions.

 

First, I consider the production process of the local public good. The local government inputs the production 
input vector and produces the direct output (D-output, g), which, however, I cannot observe directly. Then, g is 
converted to the public services level z, which the residents finally consume (C-output). The vector x of muni-
cipality characteristics is assumed to influence the conversion process from D-output to C-output. 

( ),g g z= x                                      (5) 

Second, when (5) is substituted for ( )f ⋅ , the cost function is shown as follows. 

( )( ), ,C c g z w= x                                  (6) 

where w is the price of the production input. 
Then, I estimate the cost function, which I assume is of the Cobb-Douglas form; capital and labor are the 

production inputs. Thus, the price of the production input is the price of capital r divided by the price of labor w. 
The cost function is shown in a log-linear form as follows: 

0ln ln ln lnr w gC r w gα α α α= + + +                         (7) 

I assume that the price of capital r is not different between municipalities (Brueckner [18]). Thus, r is in-
cluded at the constant term. 

0ln ln lnw gC w gα α α= + +                              (8) 
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The D-output g is transformed to a log-linear form as follows: 

1
ln ln ln

n

z j j
j
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=

= +∑ x                                (9) 

Population size and area are the fundamental factors of municipality characteristics (vector x). I assume 
economies as well as diseconomies (congestion) of population size in the consumption process of public goods. 
I adopt the square of the population size. I also employ variables for the demographic structures of the munici-
pality. Finally, substituting (9) into (8), I show the stochastic frontier cost function for each municipality as fol-
lows. 
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3.3. C-Output Index and Inefficiency Factors 
Recent estimates of the local public cost function use “Total score of public services”, prepared by Nihon Keizai 
Shinbunsya as the C-output z (Yamashita, Akai, and Sato [12]; Hayashi [13]). However, this index has a prob-
lem in that it is constructed only for cities. When this index is used, a lot of dropouts are caused in the sample 
because municipalities after amalgamation include many towns and villages. Miyazaki [14] established a new 
index that can be applied to towns and villages: “Total score of public services”. This paper uses Miyazaki’s 
method to construct index z. The calculation method is shown as follows. 

C-output index is composed of five sub-indexes Aged care, Child care, Education, Life infrastructure, and 
Safety. These sub-indexes are weighted 30, 35, 25, 40, and 20, respectively, and include components that pro-
vide an index for each category of public service. The numerical values of weights of these sub-indexes are re-
ferred from the “Total score of public services”. All components are converted to their deviation values. 
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where y1 represents the number of doctors divided by the elderly population, y2 the capacity in welfare facilities 
for the elderly divided by the elderly population, y3 the capacity of healthcare facilities divided by the elderly 
population, y4 the capacity of sanatorium-type medical care facilities divided by the elderly population, y5 the 
enrollment in kindergartens and day nurseries divided by the 0- to 4-year-old population, y6 the number of 
children on day nursery waiting-lists divided by the enrollment in day nurseries, y7 the number of elementary 
school teachers divided by number of elementary school students, y8 the number of junior high school teachers 
divided by number of junior high school students, y9 the number of community centers divided by the popula-
tion, y10 the total road length (km) divided by the area (km2), y11 the number of people who disposed of general 
household garbage divided by the population, and y12 the number of fire occurrences divided by the population. 
All data are for FY2010. 

This paper employed two technical inefficiency variables related to the consequence of the choice of the me-
thods. One is a dummy variable for the Method 2 (d_Method_2). The other is a dummy variable for the Method 
3 (d_Method_3). Municipality amalgamation adopting distribution administrative functions can possibly in-
crease inefficiency by expanding organizational slack because the new administration system will be geograph-
ically scattered. Thus, the choice of the distribution amalgamation method might also affect slack costs after 
amalgamation.  

4. Data 
I consider amalgamating Japanese municipalities from FY 2000 to FY 2005.The analysis object is 479 amalga-
mated municipalities that contain 1176 ex-municipalities. Thus, I employ the explanatory variables given above 
for FY 2000 in the multinomial logistic regression. From the Amalgamation Digital Archive by MIC, 138 of 
these municipalities (29%) adopted Method 1, 115 (24%) adopted Method 2, and 226 (47%) adopted Method 3.2 

In the stochastic frontier regression, I employ the variables given above for FY 2010 to estimate municipal 

 

 

2Ministry of Internal Affairs and Communications, Amalgamation digital archive: http://www.gappei-archive.soumu.go.jp/. Accessed 2013 
Feb 12. 
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expenditure since it is the latest data that can be used. This paper employs two type of cost iC . One is the total 
local public expenditure of the municipalities that amalgamated. The other is the total public expenditure that 
excludes public investment expenditure and public debt repayment expenditure of the municipalities that amal-
gamated. It seems that slack costs of amalgamation would mainly apply to operating expenses. The explanatory 
valuable iz  is calculated according to the procedure described in Section 3.3. The labor cost of public services 

iw  is obtained as the average labor cost, calculated by dividing the total public labor cost of the municipality by 
the number of public employees. Population ( )ipop  and area ( )iarea  data of the municipality are from the 
National Census. The variable of demographic characteristics _ 15ir u  is the ratio of the 15-and-under popula-
tion to total population, _ 65ir o  is the ratio of the 65-and-older population to total population. These variables 
control the difference of residents’ demand for public services. These data are also from the National Census. 
The data used for the estimation are described as follows with their source and the descriptive statistics in Table 
1. 

5. Estimation Results 
5.1. Multinomial Logistic Regression 
First, I assess facility distribution method in the amalgamated municipalities using cross-section multinomial lo-
gistic regression. I use Method 2 (multiple independent facilities method) as a base outcome and report coeffi-
cient and relative risk ratio (rrr). Estimation results are shown in Table 2. 

 

Table 1. Descriptive statistics and data sources.                                                             

Variable Names Mean SD Min Max Unit Year Source 

d_Method_1 0.288 0.453 0 1 Dummy 2010 B 

d_Method_2 0.244 0.427 0 1 Dummy 2010 B 

d_Method_3 0.472 0.499 0 1 Dummy 2010 B 

area 359.061 307.6 13.31 2179 km2 2000 A 

r_pop 0.645 0.191 0.161 0.998 Ratio 2000 A 

r_o65 0.199 0.052 0.082 0.38 Ratio 2000 A 

nm 3.255 1.786 2 14 Number 2000 B 

n_term 609.833 220.764 112 1,491 Day 2000 B 

d_poli 0.307 0.461 0 1 Dummy 2000 C 

fci_sd 0.155 0.126 0 1.124 1000 yen 2000 D 

pdebt_sd 3.582 2.609 0 22.91 1000 yen 2000 D 

income_sd 105.491 61.055 1.218 387.703 1000 yen 2000 E 

d_conso 0.802 0.399 0 1 Dummy 2000 B 

Total public expenditure 35,615 55,432 2644 777,000 1 million yen 2010 D 

Total public expenditure that excludes public investment  
expenditure and public debt repayment expenditure 30,508 48,897 2185 691,493 1 million yen 2010 D 

z 50 2.768 42.423 70.048 - 2010 F, G 

w 9394 884 6920 12,850 1000 yen 2010 D 

pop 81,877 12,758 1371 1,382,685 Number 2010 A 

ru15 0.125 0.017 0.047 0.178 Ratio 2010 A 

ro65 0.296 0.643 0.135 0.545 Ratio 2010 A 

Sources: A: National Census, B: Amalgamation Digital Archive, C: Nationwide Mayor’s List, D: Local Government Finance Settlement, E: Tax 
Investigation for Municipalities, F: Statistic Bureau, Ministry of Internal Affairs and Communications, G: Statistic Bureau, Ministry of Health, La-
bour and Welfare. 
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Table 2. Estimation results of multinomial logistic regression.                                        

 Method 1 Method 3 

 coef. rrr  z-value coef. rrr  z-value 

area 0.000 1.000  0.35 0.003 1.003 *** 3.54 

r_pop 3.355 34.825 *** 2.71 2.533 12.595 ** 2.04 

r_o65 6.28 533.736 ** 2.03 7.552 1906.384 *** 2.59 

nm 0.462 1.587 *** 2.85 0.383 1.467 ** 2.47 

n_term −0.002 0.998 *** −3.08 −0.001 0.998 *** −2.94 

d_poli 0.475 1.607  1.24 0.664 1.942 * 1.83 

fci_sd 3.748 42.438 ** 2.15 4.434 83.449 *** 2.61 

pdebt_sd 0.11 1.116 * 1.90 0.093 1.097 * 1.68 

income_sd −0.001 0.999  −0.38 0.001 1.000  0.18 

d_conso −1.217 0.296 ** −2.16 −0.394 0.674  −0.70 

constant −3.306 0.036 ** −2.16 −4.058 0.017 *** −2.75 

Hausman IIA test         

Chi-squared  7.745    5.645   

Prob. > Chi-squared  −0.756    −0.896   

Log likelihood  −420.418       

LR chi-squared (20)  170.32 ***      

Pseudo-R2  0.168       

Sample  479       

Note: Base outcome is that for Method 2. The asterisks ***, **, and * indicate statistical significance at the 0.01, 0.05, and 0.1 levels, 
respectively. 

 
Simultaneously, to approve the multinomial logistic regression, I test Hausman’s independence from irrele-

vant alternatives (IIA) assumption. The result supports the use of multinomial logistic regression. The hypothe-
sis (H0) of Hausman’s IIA test of odds is independent of the other alternatives. Hausman’s IIA test results all 
support the H0. Thus, the use of multinomial logistic regression is approved3. 

I observe that the size of geographic area of post-amalgamation municipality is likely to choose Method 3. 
Figure 1 shows that the expansion of the administrative jurisdiction of a municipality improves the probability 
of the selection of a decentralized model involving integrate branch offices. Correspondingly, the selection 
probability of Method 1 decreases with the expansion of the area. 

The probability to choose Method 1 and Method 3 are higher than Method 2 when r_pop is high. In addition, 
the relative risk ratio of Method 1 is higher than that for Method 3. When a municipality with a large population 
and one with a small population amalgamate, the likelihood that administrative functions will be consolidated in 
the municipality with a large population is high. Figure 2 shows selection probability and r_pop for each of 
these methods. Method 3 is consistently high, but selection probability for Method 1 improves as r_pop increas-
es (while that for Method 2 declines). This also supports the choice to make the consolidation dummy (d_conso) 
is less likely to choose Method 1. 

The probability to choose Method 1 and Method 3 are higher than Method 2 when r_o65 is high. Here, the 
relative risk ratio of Method 3 is higher than that of Method 1. The probability to choose Method 1 and Method 
3 are higher than Method 2 as the number of municipalities participating in amalgamation (nm) increases. One  

 

 

3In addition, I tested alternative IIA test using Small–Hsiao tests. The results of the tests all support the H0. 
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Figure 1. Area and selection probability.                     

 

 
Figure 2. r_pop and selection probability.                    

 
explanation could be the result for Method 1. A municipality with a large population often absorbs many small 
municipalities. Figure 3 shows selection probability and nm. The selection probability of Method 3 increases 
with an increasing number of municipalities participating in amalgamation. 

The probability to choose Method 1 and Method 3 are higher than Method 2 as the number of days of negoti-
ations for amalgamation (n_term) increases. Figure 3 shows, however, that the strength of the influence varies. 
The selection probability of Method 2 decreases in a linear fashion as the amount of negotiation increases. Also, 
the effect of the mayors of amalgamating municipalities’ belonging to different political parties (d_poli) is 
strong for Method 3, meaning that it tends to promote a decentralized method. 

Difference in fiscal condition between municipalities before amalgamation increases the probability to choose 
Method 1 and Method 3 compared to Method 2, and relative risk ratio of fci_sd for Method 3 is higher than that 
for Method 1. However, income_sd does not affect selection probability in any methods. 

I can summarize the above results as follows. Method 1 has a tendency to be selected when a larger munici-
pality in population scale absorbs other municipalities—in other words, when the magnitude correlation between 
municipalities that amalgamate is clear. Method 2 has a tendency to be selected when amalgamation is small 
scale or when the difference in socioeconomic conditions between municipalities before amalgamation is small. 
Finally, Method 3 has a tendency to be selected when large financial and political differences exist between mu-
nicipalities or when the jurisdiction becomes large and access to the public buildings becomes more difficult as a 
result. 

Thus, in short, the method by which provision of public facilities is organized in post-amalgamation munici-
palities is affected by demographical, geographical, socioeconomic, and political differences among municipali-
ties before amalgamation. 
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Figure 3. nm and selection probability.                     

5.2. Stochastic Frontier Cost Function 
This paper employs two types of estimation. The first is the ordinary least squares (OLS) regression excluding 
inefficiency variables. OLS regression is the base model for comparison with stochastic frontier estimation re-
sults. The second is the stochastic frontier estimation incorporating inefficiency variables. The OLS test for he-
teroskedasticity is implemented with Heteroscedasticity-Consistent Standard Errors (HCSEs). The stochastic 
frontier estimation uses the maximum likelihood (ML) method with the half-normal distribution as the distribu-
tion of inefficiency term. As described above, this paper chooses two types of public expenditure. One is the to-
tal local public expenditure of the municipalities that amalgamated. The other is the total public expenditure that 
excludes public investment expenditure and public debt repayment expenditure. Estimation results are shown in 
Table 3. 

First, I examine the estimation results of the total local public expenditure. On a comparison of the OLS re-
gression with the stochastic frontier estimation result, the parameters of ln w  is insignificant for the OLS result. 
On the other hand, the parameters of the stochastic frontier estimation are all significant and appropriate in eco-
nomic theory. The parameter of ln z  is significantly positive. Local government expenditure increases as pub-
lic service output increases. Compared to the OLS regression result, the influence of ln z  is excessively eva-
luated in the OLS regression. The parameter of wln  is significantly positive at the 10% level. The low signi-
ficance level of this parameter can probably be explained by the fact that the average labor cost for public em-
ployees was used as an index. The average labor cost for public employees depends on the number of staff and 
the age distribution of the municipality. The parameter of ln pop  is significantly negative and that of 
( )2ln pop  is significantly positive. These results show that the relationship between total public expenditure 

and population size describes a U-shaped curve for the municipalities after amalgamation. Thus, these munici-
palities have both economies and diseconomies (congestion) of population size for total public expenditures. 
The other geographic and demographic characteristics are significantly positive. These variables work as cost- 
pushing factors. 

The inefficiency variables d_Method_2 is not significant but d_Method_3 is significantly positive. Municipal-
ity amalgamation adopting decentralized administrative functions can possibly increase inefficiency. Therefore, 
municipality amalgamation causes integration costs (slack) for an administrative organization when the munici-
pality chooses decentralized administrative functions method.  

Second, I examine the estimation results for the total public expenditure that excludes public investment ex-
penditure and public debt repayment expenditure. With ln pop  excluded, both results are significant and ap-
propriate in economic theory. Public investment expenditure strongly reflects economies of scale and public 
debt is allotted to public investment. Thus, the total public expenditure that excludes public investment expend-
iture and public debt repayment expenditure is hard to be reflected economies of scale. The results of the ineffi-
ciency variables are the same for the estimation results of the total local public expenditure. 

The average technical efficiency scores of total public expenditure and the total public expenditure that ex-
cludes public investment expenditure and public debt repayment expenditure are 1.167 and 1.150, respectively. 
This means that, on average, 16.7% of the total public expenditure and 15% of the total public expenditure  
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Table 3. OLS and stochastic frontier estimation result.                                                       

 Total public expenditure 
Total public expenditure that excludes  

public investment expenditure and  
public debt repayment expenditure 

 OLS Frontier OLS Frontier 

 coef.  t coef.  z coef.  t coef.  z 

lnz 0.523 *** 2.90 0.491 *** 3.21 0.438 *** 3.39 0.452 *** 4.08 

lnw 0.135  1.52 0.128 * 1.87 0.144 ** 2.05 0.102 * 1.68 

lnpop −0.279 ** −2.02 −0.185 ** −2.56 −0.088  −0.82 −0.000 *** −0.00 

ln(pop)2 0.049 *** 7.99 0.046 *** 11.27 0.042 *** 8.51 0.038 *** 11.04 

lnarea 0.141 *** 10.92 0.139 *** 11.44 0.117 *** 11.85 0.116 *** 14.42 

r_u15 3.526 *** 3.73 3.801 *** 4.46 2.202  3.41 3.629 ** 4.11 

r_o65 1.901 *** 6.47 1.967 *** 6.28 1.348 *** 5.86 1.430 ** 6.46 

constant 9.162 *** 6.01 8.596 *** 9.12 8.299 *** 7.94 7.913 *** 9.27 

Inefficiency             

d_Mrthod_2 －   0.256  3.25 －   0.109  0.50 

d_Method_3 －   0.399 ** 2.49 －   0.383 ** 2.11 

constant －   −3.607 *** −8.94 －   −3.764 *** −19.73 

Adj R2 0.968      0.978      

Log likelihood    258.991      344.426   

Technical efficiency             

Average    1.167      1.150   

Min    1.019      1.015   

Max    2.196      1.685   

Sample 479   479   479   479   

Note: The asterisks ***, **, and * indicate statistical significance at the 0.01, 0.05, and 0.1 levels, respectively. 
 

that excludes public investment expenditure and public debt repayment expenditure are wasted. That is to say, 
municipalities can potentially reduce these costs by 16.7% and 15%, respectively, after amalgamation, main-
taining the same level of public services. However, municipality amalgamation, if not followed by administra-
tive reorganization and efficiency improvement, would create sustained administration slack, leading the cost 
inefficiency of municipal expenditure. 

6. Conclusions 
Economies of scale are believed to promote municipal amalgamation. However, amalgamation is enlarging 
population scale and various kinds can interfere with the achievement of economies of scale. In the case of Jap-
anese municipality amalgamation, location and distribution of public offices within a municipality after amal-
gamation were often planned with the need to win the support of residents in mind. Thus, the method by which 
provision of public facilities is organized in post-amalgamation municipalities is affected by demographical, 
geographical, socioeconomic, and political differences among municipalities before amalgamation. Moreover, 
the choice affects the cost inefficiency of municipalities after amalgamation. Especially, the more decentralized 
method can potentially create inefficiency by increasing organizational slack cost caused from an insufficient 
integration of administrative functions. 
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This paper examined the effect of differences in facility distribution methods on municipal cost inefficiency 
after amalgamation. I estimated multinomial logistic regressions for three such methods and found that expan-
sion of administrative jurisdiction, large differences in demographical, geographical, socioeconomic, and politi-
cal differences among municipalities before amalgamation between amalgamating municipalities improve the 
probability of the selection of a decentralized method.  

Then, this paper examined the cost inefficiency of municipalities after amalgamation, using stochastic frontier 
cost estimation. Using OLS to estimate the local public cost function of municipalities after amalgamation might 
lead to miss-specified results because of the exclusion of inefficiency terms resulting from the amalgamation. 
With the elimination of inefficiency terms, the other variables might be either underestimated or overestimated. 
The inefficiency terms are significantly positive for all estimations. From this result, more decentralized me-
thods had the effect of pushing up inefficiency of the local public expenditure after amalgamation. In other 
words, the local public expenditure of municipalities after amalgamation is related to the distribution of services 
agreed on by municipalities before amalgamation. Thus, this paper shows that amalgamation might lead to cost 
inefficiency due to administrative slack even as it creates economies of population scale. This slack might be 
called “administrative adjustment costs after amalgamation”. 
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