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Abstract

This paper aims to quantitatively verify the outcomes of the “self-support settlement re-
gion framework” concept, which is a wide-area collaboration initiative between municipali-
ties in Japan. Intermunicipal cooperation (IMC) has two effects. The first is that improve-
ments in the efficiency of resource allocation for the supply of public services (internalization
of economic externalities) are expected to contribute to an increase in the number of resi-
dents, or halt the decline in the number of residents, through improved daily life functions
across the whole area. The second effect is an anticipated decline in the average cost of pub-
lic services through economies of scale. In view of this, this paper uses the rates of popula-
tion change and social change as performance indicators for the former, and real expenditure
per capita as the performance indicator for the latter, to estimate the impact (causal effect)
that the formation of the “self-support settlement region framework” has on such perfor-
mance indicators. However, as the formation of the “self-support settlement region frame-
work” is based on voluntary decision-making by the municipalities, areas that are experi-
encing a serious population decline may be more likely to select the formation of such areas
in order to strengthen the sustainability of their community through area-wide initiatives. To
avoid this selection bias, we combined the use of propensity score matching (PSM) and dif-
ference-in-difference (DID) analysis to eliminate municipality-specific effects that do not
change over time. The analysis showed that the formation of the “self-support settlement re-
gion framework,” compared to the non-formation of such areas, did not contribute to in-
creasing or maintaining population numbers. Moreover, real expenditure per capita did not
decrease after the formation of the “self-support settlement region framework,” but rather,

* This article is based on a study first published in the Financial Review 149, pp 158-201, Tomohisa Miyashita and Eiji Sumi,
2022, “Policy Evaluation of Wide-Area Cooperation between Municipalities—Empirical Analysis with “Self-support settle-
ment region framework” as the Case Study” written in Japanese. We would like to thank the participants in the Financial Re-
view Paper Review Conference at the Ministry of Finance’s Policy Research Institute for their useful suggestions. We would
like to express our gratitude to all. We also thank the Regional Independence Support Division of the Regional Power Creation
Group of the Ministry of Internal Affairs and Communications for their cooperation in compiling the data on the self-support
settlement region framework. We also received cooperation from the core city officials in charge of the self-support settlement
region framework in conducting the questionnaire survey. We would like to express our gratitude for their cooperation.
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demonstrated an upward trend. While a core city in the “self-support settlement region
framework” should have facilitated consensus building and adjustment of interests with sur-
rounding municipalities, in reality, the cooperation remained along the lines of conventional
cooperation without extending beyond easily collaborative fields, such as industrial policy,
tourism promotion, and disaster measures. Consequently, improvements to the daily life
functions and economies of scale across the whole of the area were not realized, and the
“self-support settlement region framework” did not ultimately contribute to maintaining or
increasing population numbers, nor to reducing expenditures.

Keywords: “self-support settlement region framework”, economies of scale, intermunic-
ipal cooperation, propensity score matching (PSM)
JEL Classification: H72, H73, H77

I. Introduction

The population of Japan was 125.05 million in 2021, which is a decrease of approxi-
mately 640,000 from the previous year." As the population continues to decline, local gov-
ernments need wide-area cooperation to maintain their administrative functions because of
future resource constraints. Intermunicipal cooperation (IMC) has two effects—optimal sup-
ply of local public goods and lower average cost. In the former, local governments aim to
internalize the spillover effects (positive externality) of public services of one local govern-
ment by enhancing the functions of the entire region through cooperation with other local
governments, thereby achieving optimal supply and increasing the number of residents or
halting the decline in the number of residents. In the latter, local governments pursue econo-
mies of scale and then decrease average costs as the number of people increases through in-
tergovernmental cooperation.

Several studies about other countries have examined the effects of these intermunicipal
collaborations. For example, Banaszewska et al. (2022) found that IMC in Poland contribut-
ed little to the local economy positively, while Ferraresi et al. (2018) examined the effects of
IMC in Italy and found the existence of cost-saving effects due to economies of scale.’

Although 13 years have passed since the introduction of the self-support settlement re-
gion framework, which is one of the intermunicipal partnerships in Japan, there is no aca-
demic study on the policy effects of such an area.” In particular, the formation of a self-sup-

! Statistics Bureau, the Ministry of Internal Affairs and Communications, “Population Estimates - 2022 (April 2022),” <https://
www.stat.go.jp/data/jinsui/pdf/202204.pdf I: accessed May 4, 2022>.

? Apart from these, using a meta-regression analysis, Bel and Seb (2021) found that population size and governance have a
significant impact on the cost reduction of public services through IMC.

’ While wide-area cooperation among municipalities is progressing, there is little research on wide-area cooperation in Japan.
Studies that have examined the factors that lead to the formation of wide-area cooperation between municipalities include
those by Sugahara (2014) and Miyashita (2021). The details of the preceding studies are presented in Section II.
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port settlement region is based solely on the voluntary decision of the constituent
municipalities and is not randomly assigned. Randomization is necessary for estimating the
causal effect, i.e., whether the outcome is due to the formation of a self-support settlement
region framework or not. As the formation of a self-support settlement region framework is
based on the voluntary decision of the constituent municipalities, the more serious the social
decline in population is, the more likely they are to form an area to increase the sustainabili-
ty of the area through a region-wide effort. As a result, there is a risk of observing a relation-
ship in which the higher the number of municipalities that have formed a region, the more
social decline of the population increases. To avoid such selection bias, studies such as those
by Rosenbaum and Rubin (1983), Heckman et al. (1997), Abadie et al. (2004), Abadie and
Imbens (2008), and Imbens (2015) employed a propensity score matching (PSM) for their
analysis, which is effective in randomizing samples. We combine PSM with a Difference in
Difference (DID) analysis to eliminate municipality-specific effects that do not change over
time and examine the impact of wide-area cooperation between municipalities through
self-support settlement regions on the demographics and average costs of local public ser-
vices.

The rest of this paper is organized as follows. Section II summarizes domestic and inter-
national empirical studies on interlocal government cooperation and clarifies the outline and
characteristics of the self-support settlement region framework. Section 111 presents the hy-
potheses to be tested and then details the results of the empirical analysis on the outcomes of
the self-support settlement region framework using the PSM-DID. Section IV presents a
summary of this paper and issues to be addressed. Finally, we summarized the process of
deriving the propensity score by PSM and the balance check of the matching sample, etc. in
the Appendix.

Il. Local Government Collaboration
I1-1. Economics of Local Government Partnerships

II-1-1.  Economic Rationale for Interlocal Governmental Cooperation

As presented in Table 1, from an economic perspective, the existence of a large number
of independent local governments is expected to have some advantages, such as the provi-
sion of local public goods that match local preferences (decentralization theorem),’ im-
proved efficiency in resource allocation through the promotion of intergovernmental compe-
tition (foot voting),” and policy experimentation and innovation.® However, problems such

* When residents’ preferences for local public goods differ among local governments, the uniform provision of local public
goods by a single local government created through a merger in the region will result in welfare losses.

* Intergovernmental competition is expected to limit government actions aimed at maximizing tax revenues and improve the
efficiency of resource allocation and minimize costs by maximizing residents’ welfare.

® Mochida (2013) used it to point out the advantages and problems of independent local governments over the central govern-
ment. Here it is used as a comparison of a case with a large number of local governments and a case with only a small number
of local governments.
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Table 1. Advantages and problems with a large number of independent local governments

Advantages Problems
- Local public goods and regional preferences « Benefit spillover
+ Intergovernmental competition « Diseconomies of scale
« Policy experimentation and innovation

Source: Mochida (2013), Figure 1. 3

as spillovers of benefits and diseconomies of scale arise. Interlocal government cooperation
is expected to resolve these problems.

However, intergovernmental cooperation requires transaction costs for consensus build-
ing due to the involvement of multiple decision-making entities.” Moreover, if municipal
councils and administrative organizations work hard to promote the number of public facili-
ties and services they provide to residents in their regions, they may oppose intergovern-
mental coordination for fear of losing their authority over the public facilities and services
in their regions rather than pursuing economies of scale. From the perspective of the public
choice theory, these political costs are also a factor that increases the cost of consensus
building.

II-1-2. Empirical Analysis of Local Government Collaboration

As mentioned above, first, interlocal government cooperation is expected to improve the
efficiency of resource allocation through the internalization of spillover effects (external
economic effects) of the benefits of public services. This is expected to result in outcomes
such as an increase in resident population and economic growth via the strengthening of
functions within the collaboration area not only through public services and social capital
but also through private sector investment and lifestyle-related services. Second, economies
of scale can lead to cost reductions in public services. In the following sections, we will dis-
cuss the results of domestic and international empirical analyses of the two outcomes of in-
tergovernmental cooperation and the determinants of such cooperation.

(1) Effects on Population and Economy

There are a few empirical studies on the first outcome. Banaszewska et al. (2022) ana-
lyzed the effect of intergovernmental cooperation on the performance of local economies for
local governments in Poland. The results revealed that while the unemployment rate im-
proved, the number of factory locations per population and the population growth rate did
not. Ferraresi et al. (2018) also examined its effect on fertility, net migration, and elementary
school enrollment and found that the effect of forming intergovernmental cooperation is
nonexistent.

There are only two studies about Japan (Yokoyama, 2017; Yokoyama 2019) that exam-

7 As discussed below, Bldka (2017) found that the cost-saving effect of coordination declines as the number of coordinated
governments increases.
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ine the outcomes of core regional urban areas. Yokoyama (2017) analyzed whether the rate
of change in the densely inhabited district (DID) population (hereafter referred to as the
DID population change rate) was greater than the rate of change in the population within the
region to verify whether the efforts within the region have increased the concentration of ur-
ban functions and enhanced the sustainability of the region. Yokoyama (2017) confirmed
that there were some municipalities in the two areas with a high concentration of population.
In addition, Yokoyama (2019) also verified the outcomes of the core regional urban areas
using the “2010 and 2015 National Census”, finding that it is sustainable in areas where the
DID population change rate is greater than the population change rate. The analysis of the
28-core regional urban areas revealed that in which there were two highly sustainable areas
(7.1%) in which the population change rate and the DID population change rate were both
positive and in which the DID population change rate exceeded the population change rate.

(2) Cost Reduction Effect

As the average cost of interlocal government cooperation in public service provision is
expected to decrease due to the expansion of scale, a number of empirical studies on other
countries have investigated whether the effect of decreasing average costs has been realized.
However, the results of these studies are not consistent.

Among the studies that examined cost savings, Soukopova and Klimovsky (2016) and
Soukopova and Vacekova (2018) found that interlocal government cooperation in the Czech
waste management service has cost-saving effects. Niaounakis and Blank (2017) found that
economies of scale through interlocal government coordination improve cost inefficiency
for smaller governments, while Bldka (2017) analyzed the cost-saving effects of interlocal
government coordination in the Norwegian fire service and found that the size of the effect
depends on the type of coordination and the number of local governments.” Ferraresi et al.
(2018) analyzed the cost-saving effects of interlocal government coordination in Italy and
found that, compared with local governments without coordination, total expenditure per
capita reduced by approximately 5%, and the expenditure reduction effect lasted six years
after the coordination.

On the other hand, Allers and de Greef (2018) found that interlocal government cooper-
ation in the Netherlands has no cost-reducing effect except in the area of tax collection, but
small and large local governments increase their expenditures. Silvestre et al. (2020) ana-
lyzed the effect of interlocal government collaborations in Brazil and found that they have
cost-reducing effects in social assistance, culture, and housing but not in the health sector.
Given the different results emerging from these empirical studies on the relationship be-
tween interlocal government linkages and cost reduction effects, Bel and Sebé (2021) con-

¥ The analysis of the 30-core regional urban areas revealed that both the rate of population change and the DID population
change rate were positive, with 9 (30%) highly sustainable cities having a DID population change rate higher than the popula-
tion change rate, and 16 (18%) of the 89 linked cities (linked cities with DID) having a DID population change rate higher than
the population change rate.

° Bldka (2017) found greater cost savings with contractual agreements than with joint organizations and fewer local govern-
ments working together.
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ducted a meta-regression analysis and found that cost reduction effects can be confirmed for
small local governments and the transfer of authority to higher organizations for the supply
of services.

There are many studies on the expenditure reduction effects of municipal mergers in Ja-
pan,' but to the best of the authors’ knowledge, there is no study on the cost reduction ef-
fects of intergovernmental cooperation that target self-support settlement regions and core
regional urban areas.

(3) Determinants of Collaboration

There are many studies on the factors that affect local government coordination. LeRoux
and Carr (2007) analyzed local government road construction and maintenance as well as
water and sewerage facilities in Michigan in the United States. They found that even in pub-
lic services where economies of scale work, local government coordination is not selected
because of the influence of regional characteristics such as population size or distribution.
Bergholz and Bischoft (2018) investigated the attitudes of German local legislators toward
intergovernmental cooperation in childcare services and road maintenance and found that
the more politically influential legislators are, the more they oppose cooperation out of con-
cern that their political influence will be lost. They also found that legislators in larger local
governments were more supportive of intergovernmental linkages, while those in larger
neighboring local governments tended to oppose them for fear of losing their political influ-
ence.

Studies on interlocal government linkages in Japan include those by Sugahara (2014),
Miyashita et al. (2020), and Miyashita (2021), which examined whether spillovers of bene-
fits in public service provision contribute to their formation. Sugahara (2014) clarified that a
spillover index constructed from commuting data has a significant impact on the formation
of a self-support settlement region framework. Miyashita et al. (2020) analyzed the factors
that contribute to the formation of a core regional urban area. They found that the more re-
serves municipalities have, the less likely they are to choose to form a core regional urban
area due to the fiscal common pool problem. Miyashita (2021) also analyzed whether the
spillover index, defined as the ratio of commuters from other regions to all commuters in
each municipality, affects the formation of a core regional urban area. The results revealed
that the larger the spillover index for both core regional cities and neighboring municipali-
ties, the more reluctant they are to form a core regional urban area.

[1-2. IMC in Areas Where There Is a Core City

Since 1969, wide-area administration among municipalities in Japan has been based on
the concept of “wide-area administrative regions™” for approximately 40 years, but since

' Nakazawa and Miyashita (2016) provided a comprehensive summary of studies on the cost-saving effects of municipal
mergers in Japan and abroad.
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FY2009, the concept has been converted to the concept of the “self-support settlement re-
gion framework” because of changes in the social environment such as population decline
and the actual situation of municipalities after “the mass Amalgamations in the Heisei era.”
In response to the 30th Report of the Local Government System Research Council, "* the
“core regional urban area concept” has been implemented nationwide since FY2014.

After the “Heisei municipal amalgamations,” the “self-support settlement region frame-
work” and the “core regional urban area concept,” which are new wide-area partnerships of
municipalities, are based on the fact that it will be difficult to continue to secure a full set of
daily life functions in all municipalities as before because of the declining and rapidly aging
population. Therefore, instead of the conventional perspective of mutual use of public facili-
ties and services, an effective option is to secure the sustainability of residents’ lives in the
entire area through *“concentration and networking,” where public and private facilities and
services, including daily life services (large-scale commercial and entertainment facilities)
and medical and welfare services, are concentrated in the core city and their roles are shared
with the surrounding municipalities.

According to data from the Ministry of Internal Affairs and Communications, wide-area
cooperation in Japan’s local governments is classified into “cooperation between municipal-
ities in areas with a core city” and “cooperation between municipalities in areas without a
core city,” as presented in Table 2. The former category includes the “self-support settlement
region framework™” and “core regional urban area,” while the latter includes partial-af-
fairs-associations, wide area unions, and councils in which related municipalities establish a
consultative organization. As presented in Figure 1 and Table 3, the formation of “self-sup-
port settlement regions” and “core regional urban areas” have the following feature on a
core city: (1) declaration of the core city with surrounding municipalities and declaration of
the core regional city with neighboring municipalities, (2) conclusion of agreements and co-
operative agreements with surrounding municipalities or neighboring municipalities, (3)
desgin a vision, and (4) regular consultation and the establishment and progress manage-
ment of key performance indicators (KPIs) for the vision.

There is a difference between “IMC in an area with a core city” and “IMC in an area
without a core city” in terms of consensus building and interest adjustment for cooperation.
In the former, the core city and surrounding (neighboring) municipalities (City B, Town C,
and Village D in the example in Figure 1) discuss related matters on a one-to-one basis,
whereas in the latter, the municipalities discuss among themselves or in a consultative orga-
nization of related municipalities. In the “self-support settlement region framework” and
“core regional urban area,” the core city is responsible for consensus building and interest

" The term “wide-area administrative regions” has been used since 1991 as a generic term for both wide-area municipal re-
gions and wide-area administrative regions near large cities (see “Outline of Measures for Wide-Area Administrative Regions”
by the Ministry of Internal Affairs and Communications). Prior to Heisei municipal amalgamations, “wide-area municipal re-
gions” did not presuppose mergers and covered the group treatment of administrative services for which wide-area treatment
was expected to lead to cost reductions, such as firefighting, cleaning, and human waste treatment.

"> The 30th Local Government System Research Council Report on Reform of the Metropolitan System and the Administra-
tive Service Delivery System of Municipalities.
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Table 2. Comparison of Consensus Building and Interest Coordination for Wide-Area Collaboration in Local Regions

IMC in areas with a core city

IMC in areas without a core city

collaboration,
Characteristics
of the
Coordination
of Interests

Concrete Self-support settlement regions and Cooperation of related municipalities
example Core regional urban areas
- Core city and surrounding Smaller municipalities
Composition R
municipalities
+ The core city, which plays a central | - Consensus building and interest
role in ensuring necessary urban and adjustment through mutual
living functions, will play a role in consultation among the
consensus building and interest municipalities concerned. In many
coordination with surrounding cases, a consultative organization
municipalities, such as in the (wide-area administrative
formation of a “Self-support organization: partial-affairs-
Consensus settlement region” or “Core regional associations, etc.) is established
building for urban area” and the creation of a among the municipalities involved.

vision, through one-on-one
consultations on related matters with
neighboring municipalities. The
establishment of a consultative
organization (wide-area
administrative organization) is not a
prerequisite.

+ The requests and intentions of

neighboring municipalities are likely
to be fully reflected.

For example, the municipalities
involved establish a statutory or
voluntary council, and the council
formulates a wide-area plan. In some
cases, prefectures play a
coordinating role.

+ The municipalities tend to
incorporate the requests and
intentions of each municipality as
they are, and it is sometimes difficult
to consolidate opinions and divide
roles.

Responsibility

+ The entity responsible for consensus

building and interest coordination
and the entity responsible for
decisions are clear.

+ The entity responsible for consensus
building and interest coordination is
unclear.

Source: Prepared with reference to “Wide-Area Collaboration” by the Ministry of Internal Affairs and Commu-

nications

coordination, which is different from the wide-area administrative regions or wide-area co-
operation among small municipalities without a core city in the past.
Fukuda (2021) listed the following disadvantages of intergovernmental cooperation

from the perspective of consensus building: 1) when unanimous consent of the entities con-
cerned is required (as in the case of unions in Japan), prompt decision-making becomes dif-
ficult; 2) from the perspective of locus of responsibility, the location of responsibility be-
comes unclear because it involves the transfer of the entity that performs administrative
tasks; 3) from the perspective of governance by residents, it becomes difficult for residents
to monitor and reflect their intentions; and 4) residents will not have sufficient control over
wide-area cooperation because they have the right of suffrage only within the municipality
in which they reside and not to the municipality with which they cooperate.

On the other hand, as merits of wide-area cooperation with a core city, the existence of a
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Figure 1. Procedures for Formation of Self-support settlement regions and Core regional urban areas

(1) Declaration of Core City, Declaration of Core Regional City

Core City

(2) Conclusion of Agreement on the Formation of a Self-support
settlement region, Cooperation Agreement

Town C City B

(4) Regular consultation
Managing the progress of the vision

Village D

(3) Design a vision for symbiosis of self-support settlement
regions and a vision for core regional urban areas

Source: Prepared with reference to “Wide-Area Collaboration” by the Ministry of Internal Affairs and Communi-

cations

Table 3. Procedures for the Formation of Self-support settlement regions and Core regional urban areas

Procedure

Contents

(1) Declaration of Core City,
Declaration of Core Regional City

The core city, which has a considerable size and centrality in
the local area, prepares a future vision of the urban area based
on cooperation with surrounding municipalities and expresses
its willingness to play a role in driving the economy of the
entire area and supporting the livelihood of all residents in the
area.

(2) Conclusion of Agreement on
the Formation of a Self-support
settlement region, * Cooperation
Agreement

After the resolution of the council, the core city and
surrounding municipalities (City B, Town C, and Village D in
Figure 1) conclude a one-to-one agreement on the formation
of a self-support settlement region or cooperation agreement
that defines the overall direction of the area, areas of
cooperation, and the division of roles.

(3) Design a vision for symbiosis
of self-support settlement

regions ' and a vision for core
regional urban areas

The core city will discuss with surrounding municipalities on
the specific measures based on the agreement on the formation
of a self-support settlement region or cooperation agreement
and design vision for the area related to municipalities.

(4) Regular consultation
Managing the progress of the
vision

Regular consultations are held between the heads of the core
city and surrounding municipalities, and KPIs for the vision
are set and progress is managed.

Source: Prepared with reference to “Wide-Area Collaboration” by the Ministry of Internal Affairs and Commu-

nications
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core city is expected to clarify the responsibilities of the entity in charge of consensus build-
ing and interest adjustment and the entity responsible for decisions, as well as to facilitate
full reflection of the requests and intentions of neighboring municipalities through one-to-
one consultations. This is expected to make it easier for the requests and intentions of neigh-
boring municipalities to be fully reflected.

Therefore, if the core city smoothly forms an agreement; coordinates interests with
neighboring cities, towns, and villages; and strengthens necessary livelihood functions for
the entire area, it can be expected that settlement will increase and population decline will
be suppressed, compared with a municipality without a core city or that does not form a
partnership. However, if the relationship between the core city and surrounding municipali-
ties is not made closer or if the surrounding municipalities are passive in their involvement
in coordination efforts without clarification of the benefits, these effects would not be real-
ized.

Among the cooperation between municipalities with a core city, as the number of core
regional urban areas promoted in FY2014 is limited, in this paper, we will focus on the
self-support settlement regions and clarify the outline of the system, the actual conditions
such as the number of areas and size, and the survey results of its achievements.

11-3.  Self-support settlement region framework"

II-3-1.  Outline of the Concept of Self-support settlement region framework

Due to the declining birthrate and aging population in regional areas, the “self-support
settlement region framework,” which was launched nationwide in April 2009, was designed
to encourage the flow of people to regional areas by forming areas in each region where res-
idents can live comfortably and stop the outflow of population to the three major metropoli-
tan areas, as well as provide residents of the three metropolitan areas with a choice of resi-
dence according to their life stages and lifestyles. Based on the concept of “concentration
and network,” the core city and surrounding municipalities mutually share roles and cooper-
ate to secure the necessary lifestyle functions for the entire region.

The requirements for a core city to form a self-support settlement region framework are

" An agreement on the formation of a self-support settlement region is an agreement between the declared core city and its
surrounding municipalities that stipulates the purpose of forming a self-support settlement region, basic policies, and specific
matters to be coordinated (policy areas related to strengthening living functions, strengthening ties and networks, and strength-
ening management capabilities of the area) to secure the living functions necessary for the settlement of the population. The
agreement is based on the resolution of the council (based on Paragraph 2, Article 96 of the Local Autonomy Act) for each mu-
nicipality to conclude or change the agreement.

' As the agreement on the formation of a self-support settlement region has no legal status and relates to cooperation in gener-
al, it is necessary to establish a separate agreement for the group treatment of actual administrative work under the Local Au-
tonomy Act (e.g., entrustment of administrative work and joint establishment of councils or agencies) according to the content
of the agreement.

' 11-3 refers to the “Self-support settlement region framework” and “Outline for Promotion of Self-support Settlement Region
Framework” on the Ministry of Internal Affairs and Communications’ website (https:/www.soumu.go.jp/main_sosiki/kenkyu/
teizyu/index.html: accessed April 20, 2022). Kimura (2019) provided more details on wide-area cooperation in general, includ-
ing the establishment of a self-support settlement region framework.
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as follows: (1) a population of about 50,000 or more (at least 40,000), (2) a ratio of daytime
and nighttime population of 1 or more, and (3) a city outside the three metropolitan areas
(within the three metropolitan prefectures, the percentage of commuters who commute to
work or school in a special ward or designated city is less than 10% of the total number of
residents). A ratio of daytime and nighttime population of 1 or more means that residents of
surrounding municipalities enjoy the urban functions of the core city, i.e., there is a spillover
of benefits.

The policy areas and roles required of the region™ include (1) strengthening livelihood
functions by sharing roles among municipalities (e.g., operating holiday and night clinics,
providing childcare for sick and injured children, providing legal advice on consumer af-
fairs, and fostering local industries), (2) strengthening ties and networks between municipal-
ities (e.g., operating demand bus services, promoting stay-and-experience type tourism and
green tourism, and improving roads for daily life), and (3) strengthening management capa-
bilities (e.g., conducting joint training programs, exchanging personnel, and inviting outside
experts).

The financial support that cities receive to encourage the formation of self-support set-
tlement regions'” includes financial assistance from the central government and support from
various ministries and agencies for municipalities that work on the vision of symbiosis for
self-support settlement regions. As the main financial support measure, the core city re-
ceived a special local allocation tax of about 85 million yen from FY2014 (40 million yen
until FY2013), and surrounding municipalities received 18 million yen from FY2021 (10
million yen until FY2013 and 15 million yen from FY2014 to FY2020). In addition, finan-
cial measures can be taken for expenses required for the use of external human resources
and securing local medical care, and local government bonds can be allocated for regional
revitalization projects (municipalities use 90% of bonds for the project and get 30% of local
allocation tax for the repayment) only in the three areas of medical care and welfare, indus-
trial promotion, and public transportation.

I1-3-2.  Actual Condition of the Self-support settlement region framework
In this section, we clarify the actual condition of the self-support settlement regions and
the status of efforts in the policy field.

(1) Actual Conditions of the Self-support settlement region framework
According to the Ministry of Internal Affairs and Communications, regarding the “Status

' To ensure the necessary livelihood functions for population settlement, the regulations will stipulate coordination items for
at least one or more of the three policy areas related to strengthening livelihood functions, ties and networks, and the manage-
ment capacity of the area.

' The second phase of the “Comprehensive Strategy for Creation of New Towns, People, and Work” (2020 revised version)
called for the “formation of attractive regional blocs through interregional cooperation” and sets the number of the formation
of “Core regional urban areas” and “Self-support settlement regions” as KPIs. The plan also aims to increase the number of
self-support settlement regions in which agreements are concluded from 128 as of October 2020 to 140 by the end of FY2024
and stipulates that the government will provide active support through local financial measures, provision of information on
advanced initiatives in each region, and consideration in the adoption of subsidized projects.
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of Efforts to Establish Self-support Settlement Region Framework,”" Figure 2'” shows that
the number of “declared core cities” increased from 16 in FY2009 to 140 in FY2021, and
the number of areas that concluded agreements or formulated a vision for formation of
self-support settlement regions increased from 30 in FY2010 to 129 in FY2021 (as of April
1 of each fiscal year). In FY2021, two of the 129 areas (Ishinomaki City and Tateyama City)
had only concluded agreements or formulated policies for the formation of self-support set-
tlement regions, but 127 areas had formulated a vision for symbiosis. Moreover, the number
of municipalities that concluded agreements in the 129 areas, including the core cities and
surrounding municipalities, reached 542.”° The 129 areas included 12 “border-type areas”
that straddle prefectural borders,”" 8 “multiple vision type core city areas” with multiple de-
clared core cities, and 31 “merged one-city areas,” where one area has become one city due

Figure 2. Declared core cities and the number of areas in the self-support settlement region framework
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Note: Figures as of April 1.
Source: The Ministry of Internal Affairs and Communications’ “Status of Efforts to Establish Self-support Settle-
ment Region Framework”

'® The Ministry of Internal Affairs and Communications’ “Status of Efforts to Establish Self-support Settlement Region Frame-
work.” (https://www.soumu.go.jp/main_content/000758777.pdf: accessed April 20, 2022)

' The number of areas that have already concluded an agreement to form a self-support settlement region or have formulated
a vision for forming a self-support settlement region.

* Self-Support Settlement Region Framework Information (https://www.teijyu-jiritsu.jp/index.html: accessed April 20, 2022).
' In some cases, such as the Iga—Yamashiro—Minami/Higashi—Daiwa Self-support Settlement Region, the core city is Iga
City in Mie Prefecture, and the surrounding municipalities are Kasaki Town, Minamiyamashiro Village in Kyoto Prefecture,
and Yamazoe Village in Nara Prefecture, which straddle three prefectures.
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to municipal mergers, thus creating a diverse range of areas.

On the other hand, according to the Advisory panel on the promotion of self-support set-
tlement region framework,” there were 138 declared core cities as of November 1, 2019,
while there were 69 undeclared core cities and 194 surrounding municipalities (municipali-
ties in the 10% commuting area) in the assumed area of the undeclared core cities. In this
paper, they are considered as candidate core cities in “small sample,” and candidate sur-
rounding municipalities in “small sample.” However, the number of undeclared core cities
is 116, including the 69 cities mentioned above plus the number of cities that have already
declared themselves as a core regional city (22 cities), designated or core cities (13 cities),
and cities that are already working as surrounding cities in a “self-support settlement re-
gion” or “core regional urban area” (12 cities). In this paper, we define 118 cities, including
two cities that have declared but not yet formed their own areas, as candidate core cities in
the “large sample,” and surrounding municipalities in their assumed areas as candidate sur-
rounding cities in the “large sample.”

To clarify the actual status of the number of municipalities and population size, etc., of
the self-support settlement regions, the following presents the status of the 121 areas and
129 declared core cities, which are listed in the “Status of Efforts to Establish Self-support
Settlement Region Framework.”” Out of the 121 areas, the number of “prefectural bor-
der-type” areas is 11 (excluding Tottori City), 8 “compound eye type core city areas,” and
30 “merged one-city areas” (excluding Shimonoseki City). The number of declared core cit-
ies and areas in Figure 3 differs from those in Figure 2 due to the difference in the time of
tabulation.

Table 4 presents the number of municipalities, population size, area, and the respective
percentages of the total number of municipalities in Japan, classified into declared core cit-
ies and surrounding municipalities, candidate core cities in the large sample, candidate sur-
rounding municipalities in the large sample, and other municipalities. The number in Table
4 are compiled as of FY2019. Other municipalities include municipalities in the three major
metropolitan areas and municipalities in regional areas that do not meet the requirements for
a self-support settlement region framework.

Out of the 1,718 municipalities, about 30% or less (of these, 7.5% (129 cities) are de-
clared core cities, and 21.8% (374 municipalities) are surrounding municipalities) are the
municipalities that form the self-support settlement region framework, and about 45% are
other municipalities that do not meet the requirements for a self-support settlement region in
the three major metropolitan and regional areas. The percentage of candidate cities is about
34% (of which 9.0% (154 cities) are candidates for the core city, and 25.0% (429 municipal-

* The Advisory panel on the promotion of self-support settlement region frameworks’ (16th meeting) material, “Progress of
Self-support Settlement Region Framework and Measures Taken by the Ministry of Internal Affairs and Communications”
(November 27, 2019).

(https://www.soumu.go.jp/menu_sosiki/kenkyu/02gyosei08 04000195.html: accessed April 20, 2022)
¥ Precisely, 122 areas (as of April 1, 2021) are listed, but 121 areas are covered because Yamagata City, which had formed a
self-support settlement region by FY2019, was added, and Numata City and Tateyama City, which signed an agreement in
FY2020, were excluded. Nasushiobara City is the core city in two of the zones.
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Table 4. Status of self-support settlement regions and candidates for self-support settlement regions

Municipalities Population Area

Self-support settlement | Declarative core cities 129 (75) | 11,808 (10.0)| 63,240 (17.0)

region framework Surrounding municipalities 374 (21.8) | 5,068 (43) | 83472 (224)
The candidates of Self- | The candidates for core cities 154 (9.0) | 29429 (25.0)| 70,733 (19.0)

support settlement ) ) e

region framework The candidates for surrounding municipalities 429 (25.0) | 14361 (12.2)| 66,664 (17.9)
Others 778 (45.3) | 62,521 (53.2) | 130,782 (35.2)
Total of all municipalities 1,718 (100) | 117,567 (100) | 371,850 (100)

Note 1: The population is in thousands, and the area is in km’. Figures in parentheses are percentages, covering
the area as of FY2019.

Note 2: Candidate municipalities for a self-support settlement region include not only those that belong to a
self-support settlement region but also those that belong to an undeclared core city region.

ities) are candidates for surrounding municipalities).

In terms of population size, the ratio of municipalities that formed a self-support settle-
ment region is about 15% (of which 10.0% (11.81 million) are declared core cities, and 4.3%
(5.07 million) are surrounding municipalities), and the ratio of other municipalities that do
not meet the requirements for a self-support settlement region is about 53% of the total pop-
ulation in the three metropolitan and regional areas. Further, the ratio of candidate munici-
palities population is about 37% (of which 25.0% (29.43 million people) in the core city and
12.2% (14.36 million people) in the surrounding municipalities).

In terms of area, the ratio of municipalities that form a self-support settlement region is
about 40% (of which 17.0% (63,240 km®) are declared core cities and 22.4% (83,472 km’)
are surrounding municipalities); and 37% are candidates for a self-support settlement region
(of which 19.0% (70,733 km®) are core cities, and 17.9% (66,664 km®) are surrounding mu-
nicipalities); the ratio of municipalities that do not meet the requirements for a self-support
settlement region in the three metropolitan and regional areas is about 35%.

Table 5 and Figure 3 present the distribution of the self-support settlement regions by
prefecture and geography, respectively. Table 5 indicates that, to some extent, the number of
declared core cities is proportional to the number of municipalities in each prefecture, with
Hokkaido having the largest number (16 cities), accounting for 12.4%, followed by Akita,
Tochigi, Niigata, Nagano, Hyogo, and Kumamoto prefectures (all accounting for 4.7%).
Surrounding municipalities are also distributed in proportion to the number of municipalities
in Hokkaido, Nagano, Aomori, and Yamagata prefectures. However, the number of cities
that are candidates for declaring a core city is high in Niigata, Ibaraki, Fukushima, and Shi-
zuoka prefectures (more than 4% and more than 7 cities in each of them), and the number of
candidates for surrounding municipalities is high in Fukuoka, Fukushima, Nagano, and Gifu
prefectures (more than 5% and more than 22 cities and towns in each of them), indicating
that there are some undeclared cities even outside the three nonmetropolitan areas. In the
three Hokuriku prefectures and Wakayama Prefecture, there are two or three candidate core
cities, but none of them has been declared yet.
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Table 5. Distribution of self-support settlement region framework and the candidates for self-support settlement region framework by prefecture

Surrounding

the candidates

the candidates for

Declarative core cities municipalities for core cities surlrolun(!ir.m Others Total
municipalities
Hokkaido 16 12.4 102 213 5 32 15 35 54 6.9 179 10.4
Aomori 5 3.9 23 6.1 3 1.9 " 26 9 1.2 40 23
Iwate 5 39 5 13 6 39 11 26 14 1.8 33 1.9
Miyagi 2 1.6 6 1.6 3 1.9 11 26 14 1.8 35 20
Akita 6 41 7 1.9 5 32 7 16 8 1.0 25 15
Yamagata 5 3.9 21 56 3 1.9 17 40 5 0.6 35 20
Fukushima 3 23 1 29 7 45 26 6.1 21 27 59 34
Ibaraki 1 0.8 10 27 8 5.2 20 47 13 1.7 44 26
Tochigi 6 4.7 4 1.1 5 32 13 3.0 2 0.3 25 15
Gunma 1 08 1 0.3 5 3.2 20 4.7 9 1.2 35 20
Saitama 2 1.6 7 19 0 0.0 0 0.0 54 6.9 63 3.7
Chiba 1 08 0 0.0 1 0.6 3 0.7 49 6.3 54 3.1
Tokyo 0 0.0 0 0.0 0 0.0 0 0.0 39 50 39 23
Kanagawa 0 0.0 0 0.0 0 0.0 0 0.0 33 42 33 1.9
Niigata 6 4.7 10 27 9 58 15 35 1 0.1 30 1.7
Toyama 0 0.0 0 0.0 2 13 8 19 5 0.6 15 0.9
Ishikawa 0 0.0 0 0.0 3 1.9 9 21 7 0.9 19 1.1
Fukui 0 0.0 0 0.0 3 1.9 13 30 1 0.1 17 1.0
Yamanashi 1 08 0 0.0 3 1.9 1 26 13 1.7 27 1.6
Nagano 6 47 35 9.4 5 3.2 24 56 15 1.9 71 45
Gifu 1 0.8 7 1.9 5 3.2 22 5.1 8 1.0 42 24
Shizuoka 1 0.8 0 0.0 7 45 13 3.0 14 18 35 2.0
Aichi 2 16 3 08 4 26 5 1.2 41 5.3 54 3.1
Mie 4 3.1 10 27 4 26 7 1.6 6 038 29 1.7
Shiga 3 23 4 1.1 2 13 2 0.5 9 1.2 19 1.1
Kyoto 0 0.0 2 05 2 13 3 0.7 21 27 26 15
Osaka 0 0.0 0 0.0 0 0.0 1 0.2 42 54 43 25
Hyogo 6 4.7 10 27 5 3.2 7 1.6 18 23 41 24
Nara 1 08 4 1.1 0 0.0 0 0.0 34 44 39 23
Wakayama 0 0.0 0 0.0 3 1.9 9 21 18 23 30 1.7
Tottori 2 1.6 5 13 0 0.0 0 0.0 12 15 19 11
Shimane 4 3.1 3 08 0 00 0 00 12 15 19 11
Okayama 2 1.6 5 13 2 13 15 35 10 13 27 1.6
Hiroshima 2 1.6 0 0.0 5 32 10 23 8 1.0 23 13
Yamaguchi 3 23 1 0.3 3 1.9 2 0.5 10 1.3 19 11
Tokushima 2 1.6 15 4.0 0 0.0 0 0.0 7 0.9 24 14
Kagawa 1 0.8 4 1.1 2 1.3 3 0.7 8 1.0 17 1.0
Ehime 2 16 3 08 6 39 9 21 4 05 20 12
Kochi 2 1.6 4 11 1 0.6 2 05 25 32 34 20
Fukuoka 4 3.1 15 40 5 32 33 77 14 1.8 60 35
Saga 2 1.6 1 0.3 2 1.3 10 23 5 0.6 20 1.2
Nagasaki 1 0.8 0 0.0 3 19 6 14 11 1.4 21 1.2
Kumamoto 6 4.1 16 43 4 26 11 26 13 1.7 45 26
Ooita 2 16 2 05 2 13 4 0.9 9 12 18 1.0
Miyazaki 5 39 10 217 2 13 4 0.9 6 08 26 15
Kagoshima 4 3.1 8 2.1 5 32 5 1.2 23 30 43 25
Okinawa 1 0.8 0 0.0 4 26 12 28 24 3.1 41 24
Total 129 100.0 374 100.0 154 100.0 429 100.0 778 100.0 1718 100.0

Note 1: In each category, the first column presents the number of municipalities, and the second presents the per-
centage by prefecture.
Note 2: We regard municipalities that not only belong to the self-support settlement region but also belong to the
region of undeclared core cities as the candidate municipalities.
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Figure 3. Nationwide distribution of the self-support settlement region framework and candidates
(The self-support settlement region framework)

P

Note 1: Black: core cities and candidate core cities; gray: surrounding municipalities and candidate surrounding
municipalities; white: not applicable (three major metropolitan areas and municipalities that do not meet the re-
quirements).

Note 2: As of FY2019.

Source: Prepared by the author using ArcGIS, and it is based on the data on self-support settlement regions de-
veloped in this paper.
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In summary, in FY2019, the self-support settlement regions occupied about 40% of the
national land area but accounted for less than 15% of the total resident population. In terms
of geographical distribution, as Figure 3 depicts, the self-support settlement regions are dis-
tributed in Hokkaido, the Sea of Japan side of the Tohoku region, San-in region, and South-
ern Kyushu. The total area of the self-support settlement regions, including the undeclared
candidate areas, is about 65% of the national land area, and the resident population is about
47% of the total population.

Tables 6 to 8 present the actual status of the self-support settlement regions from
FY2009 to FY2019 in terms of the number of municipalities, population size, and area dis-
tribution. First, the number of municipalities ranges from 1 to 19, and Table 6 indicates that
the average number of municipalities is 4 to 5. The mode is one city, which is due to the ex-
istence of merged one-city areas. Next, looking at the population size of the areas, there are
areas with a population ranging from about 30,000 to 719,000, and the average population in
FY2019 is 142,000, as presented in Table 7. The mode is between 100,000 and 200,000, and

Table 6. Distribution of the number of municipalities that make up the self-support settlement region framework

Fiscal Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 3 1 16 18 18 19 25 27 28 28 30

2 3 7 7 8 9 10 10 10 11 14 15

3 0 2 2 5 5 6 10 11 13 14 14

4 4 6 5 5 5 9 13 17 17 16 16

5 4 6 7 9 10 12 13 13 13 14 15

6 1 4 4 5 5 5 6 7 7 7 7

7 1 1 2 2 2 2 2 2 2 2 2

8 4 4 5 5 7 6 7 8 8 9 9

9 0 1 1 1 1 1 2 3 3 3 3

10 0 1 1 2 2 4 4 4 4 4 4

11— 1 2 5 5 6 6 6 6 6 6 6
Total 21 45 55 65 70 80 98 108 112 117 121
Average 5.0 4.3 4.7 4.6 4.8 4.8 4.5 4.5 4.4 4.4 4.3

Note: Figures in the table represent the number of areas; however, the average value is the average number of
municipalities in the area.

Table 7. Distribution of self-support settlement region framework by population size

Pop. \ Fiscal Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—50000 0 2 3 4 5 6 8 10 10 12 14
50000—100000 5 12 17 22 22 24 32 33 36 39 39
100000—200000 10 17 17 20 21 27 34 39 40 39 42
200000—300000 4 9 9 10 12 14 15 15 15 17 15
300000—400000 1 2 6 6 6 5 6 7 7 6 6
400000—500000 1 3 3 3 4 4 3 3 3 3 3
500000—750000 0 0 0 0 0 0 0 1 1 1 2

Total 21 45 55 65 70 80 98 108 112 117 121
Average 168.1 164.6 168.7 161.5 166.8 160.9 149.4 152.1 149.0 145.1 141.6

Note: Figures in the table represent the number of areas; however, the average value is the average population
size of the area (in thousands).
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Table 8. Distribution of the self-support settlement region framework by area

Fiscal Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
—500km* 6 16 16 20 20 23 27 31 32 33 34
—1000km* 5 11 16 17 17 19 23 26 26 27 29
—2500km* 8 14 17 22 26 31 41 44 47 50 50
—5000km?* 1 3 3 3 3 3 3 3 3 3 4
—7500km?* 1 1 2 2 3 3 3 3 3 3 3
—10000km* 0 0 0 0 0 0 0 0 0 0 0
10000km*— 0 0 1 1 1 1 1 1 1 1 1
Total 21 45 55 65 70 80 98 108 112 117 121
Average 1,280 1,108 1,383 1,332 1,431 1,376 1,324 1,268 1,258 1,255 1,255

Note: Figures in the table represent the number of areas; however, the average value is the average area (unit: km?).

81 areas (about 67%) were concentrated in the range of 50,000 to 200,000 in FY2019. Fur-
thermore, regarding the status of the size of the areas, there are areas ranging from 86 km’ to
10,828 km”®, with an average of 1,255 km’ in FY2019 (Table 8), and 113 areas are concen-
trated in the area ranging up to 2,500 km’,

(2) Status of Efforts in Policy Areas

Table 9 indicates that more than 100 of the 129 regions are working on medical care,
welfare, education, and industrial promotion ((1) strengthening of livelihood functions by
sharing roles between municipalities), local public transportation, exchange migration ((2)
strengthening of ties and networks between municipalities), joint training, and personnel ex-
change ((3) strengthening of regional management capabilities). However, cooperation in
addressing wide-area environmental issues and in the development of wide-area ICT and
transportation infrastructure is sluggish.

The formation of these areas was based on the voluntary decisions of the constituent
municipalities, and the agreements between the municipalities were reached based on the

Table 9. Initiatives by policy area and number of areas in 129 self-support settlement region frameworks

.(1) _Strengthenl_ng of (2) Strengthening of ties and . .
livelihood functions by (3) Strengthening of regional
; networks between e
sharing roles between S management capabilities
L municipalities
municipalities
Medical care 125 regions | Local public transport | 125 regions Joint training and 112 regions
personnel exchange
Welfare 112 regions ICT infrastructure 47 regions Invitation of outside 44 regions
development experts
Transportation
Education 108 regions | infrastructure 84 regions
development
Industr[al 124 regions Local product!on for 52 regions
promotion local consumption
Environment 65 regions | Exchange migration 107 regions

Source: The Ministry of Internal Affairs and Communications, “Status of Efforts to Establish Self-support Settle-
ment Region Framework” (as of April 1, 2021).
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voluntary division of roles between them. Fukuda (2021) pointed out that although some
cases have achieved a certain level of success, they are limited to services that are relatively
easy to coordinate or to the continuation of existing cooperation, and only a few of these ef-
forts lead to the compacting, consolidation, and networking of urban functions, such as reor-
ganization of public facilities and wide-area urban development, which were originally in-
tended by the formation of these self-support settlement regions.*

As described above, the concept of “self-support settlement regions” has both quantita-
tive and qualitative challenges. Quantitatively, more than 50% of the core cities and sur-
rounding municipalities that are targeted for forming a self-support settlement region have
not yet been formed, although it has been more than 10 years since the establishment of the
framework. Qualitatively, only a few efforts have been made to compact, consolidate, and
network urban functions as originally intended.”

To understand the factors behind the lack of progress in wide-area cooperation both
quantitatively and qualitatively, the Ministry of Internal Affairs and Communications con-
ducted a hearing survey of municipalities that are candidates of the self-support settlement
regions and core regional urban areas but have not yet formed them®, which is a useful ref-
erence. According to the survey, the following reasons were given to indicate that there is no
need to form new wide-area cooperation: (1) A council for wide-area cooperation has al-
ready been established. (2) The existing framework of partial-affairs-associations and coor-
dination by individual measures is sufficient. (3) There is no core city, because the popula-
tion and economic scale of the surrounding municipalities are the same or larger. (4) The
wide-area mergers of municipalities have resulted in a certain concentration of population
and urban functions.

I1-3-3.  Outcomes of the Self-support settlement region framework

As mentioned above, even today, only a limited number of surveys and studies have spe-
cifically verified the results of the concept of the self-support settlement region.

Based on the results of the study conducted by the Advisory panel on the promotion of
self-support settlement region framework and the Ministry of Internal Affairs and Commu-
nications, the following three points of outcomes of the self-support settlement region
framework can be summarized.

First, the following are the results of the “Status and Effects of Efforts to Promote the

** Similar points regarding the core regional urban areas have been made by Nakayama (2016) and others. Nakayama (2016)
also pointed out that there is a difference in the level of importance of the measures of the area between the core cities and the
municipalities in a region. Hiraoka (2019) pointed out that the expansion of projects undertaken by the core regional cities will
lead to a decline in the autonomy of citizens, and the concentration of urban functions in the core regional cities will lead to a
population shift from the neighboring municipalities, resulting in a decline in the communities in the neighboring municipalities.
¥ Seta (2020) pointed out that, in the phase of declining population, the mechanism of the policy for a self-support settlement
region, which centralizes functions in the core city to maintain urban services, lacks rationality, and each municipality does not
have the regulatory and guidance means to guide land use and realize compact and concentrated urban areas due to the viola-
tion of property rights, and therefore, the report pointed out that wide-area cooperation does not function.

* Report for the 27th Expert Subcommittee Meeting of the 32nd Local Government System Research Council, “Current Sta-
tus and Issues of Wide-Area Cooperation.”

(https://www.soumu.go.jp/main_content/000658214.pdf: accessed April 20, 2022)
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Concept of Self-support Settlement Regions™’ conducted by the Regional Independence

Support Division of the Local Administration Bureau of the Ministry of Internal Affairs and
Communications, targeting core cities in 114 areas that have already formulated a symbiotic
vision for self-support settlement regions as of April 1, 2019. Most respondents (78.1%) be-
lieve that the reason for promoting the concept of a self-support settlement region for per-
manent residences was “to strengthen living functions,” followed by “to stop population
outflow” (65.8%). Next, regarding the “connection between the municipalities that make up
the self-support settlement region and the municipality before the project,” the most com-
mon responses were “integration of medical services” (72.8%), “integration of commuting
areas” (68.4%), and “integration of business areas” (60.5%). Furthermore, “regular ex-
change of opinions between municipal officials and deputy mayors” (60.5%), “regular ex-
change of opinions between mayors of municipalities” (49.1%), and “use of new venues
such as the council of self-support settlement regions and the meeting of section chiefs”
(43.9%) were frequently cited as methods of communication and coordination with sur-
rounding municipalities.

The results of the self-support settlement region framework revealed that a total of 104
organizations (91.2%) responded that “the promotion of the self-support settlement region
framework has been very effective” or “somewhat effective,” while no organization re-
sponded that “it has not been very effective.” In percentages, 85.1%, 66.7%, 64.0%, 57.0%,
and 50.9% of “strengthening livelihood functions,” “strengthening ties with related munici-
palities,” “strengthening human resource development within the area,” “developing
wide-area measures,” and “improving administrative efficiency” were “effective,” respec-
tively. However, only 10.5% of the respondents answered that “the outflow of the popula-
tion has been halted.”

Second, by a notice dated September 23, 2016, the Ministry of Internal Affairs and Com-
munications requested each region to set KPIs to measure projects in FY2016 based on its
characteristics. For this reason, the Ministry of Internal Affairs and Communications has in-
troduced an evaluation process (PDCA cycle) for the formulation of the symbiosis vision for
self-support settlement regions, such as project implementation, verification of project ef-
fects, project improvement, and updating of the symbiosis vision to a self-support settlement
region framework. According to the Ministry of Internal Affairs and Communications’ “Sta-
tus of Establishment of Key Performance Indicators (KPIs) in Self-support Settlement Re-
gions,”” all of the 114 areas that have established a vision of symbiosis for self-support set-
tlement regions (excluding areas that have already been transferred to a core regional urban

7 Material from the 16th meeting of the Advisory panel on the promotion of self-support settlement region framework (No-
vember 27, 2019). The Regional Independence Support Division of the Regional Power Creation Group of the Ministry of In-
ternal Affairs and Communications (2019) “Survey on the Status of Efforts and Effectiveness of Efforts to Promote the Idea of
Self-support Settlement Region Framework”.

¥ However, only 24.6% of the respondents answered that there was “no effect” on population outflow, so it can be expected
that the formation of the self-support settlement region framework had some inhibitory effect. Thus, if the population outflow
accelerates in most of the candidate municipalities, and if the population outflow weakens in the self-support settlement region,
it may be possible to confirm the results through quantitative analysis.



Policy Research Institute, Ministry of Finance, Japan, Public Policy Review, Vol.19, No.2, August 2023 21

area) as of the end of February 2020 have established KPIs based on the characteristics of
each area. However, the document only introduced case studies and did not report an ex-
haustive survey on the status of the achievement of KPIs.*

Third, the documents of the Advisory panel on the promotion of self-support settlement
region framework (16th Meeting) presented the results of a survey on the net migration in
the self-support settlement region.”’ The net migration of the population is an indicator of
the outcome of the self-support settlement region. According to this document, for the 126
regions that have concluded agreements on self-support settlement regions as of November
12, 2019, the net migration data (the Basic Resident Registration) for four years prior to the
start of the promotion of the self-support settlement region framework (April 1, 2005, to
March 31, 2009) and the most recent four years (January 1, 2015, to December 31, 2018)
was tabulated. The results of the survey of the net migration of the population indicate that
23 (18.3%) of the regions had a net migration increase; 85 (67.5%) had a decline in the de-
gree of decrease of a net migration; and 18 (14.3%) had an increase in the degree of de-
crease of a net migration (see Table 10). Similarly, assuming the formation of a self-support
settlement region with surrounding municipalities within 10% commuting distance, for the
69 undeclared core cities, the results of the net migration data (the Basic Resident Registra-
tion) for four years before the start of the promotion of the concept of a self-support settle-
ment region and the most recent four years revealed that 20 (29.0%) areas had a net migra-
tion increase; 39 (56.5%) areas had a decline in the degree of decrease of a net migration;
and 10 (14.5%) areas had an increase in the degree of decrease of a net migration.

Table 10. Net migration of the population in self-support settlement region frameworks

Self-support settlement region Undeclared region (assumed)
Number of Ratio Rate of | Number of Ratio Rate of
regions change regions change
Increase of net migration 23 18.3% 0.8% 20 29.0% 1.1%
Decrease Decline in the 85 67.5% -1.4% 39 56.5% 0.9%
of net degree of_ decrease
S Increase in the 18 14.3% -1.1% 10 14.5% 1.2%
migration
degree of decrease
Total amount 126 100.0% | —0.8% 69 100.0% 0.1%

Source: Reprinted from the 16th meeting of the Advisory panel on the promotion of self-support settlement
region framework

¥ The Ministry of Internal Affairs and Communications’ “Status of Establishment of Key Performance Indicators (KPIs) in
Self-support settlement regions”.

(https://www.soumu.go.jp/main_content/000542107.pdf: accessed April 20, 2022)
** However, looking at the content of business KPIs in the case studies of initiatives by field listed in the Ministry of Internal
Affairs and Communications’ “Status of Efforts to Establish Self-support Settlement Region Framework,” there are cases
where output and outcome indicators are not distinguished and cases where the formulation of the plan itself is set as a KPI,
indicating issues in setting KPIs.

(https://www.soumu.go.jp/main_content/000758777.pdf: accessed April 20, 2022)
*' The Advisory panel on the promotion of self-support settlement region frameworks’ (16th meeting) material, “Progress of
Self-support Settlement Region Framework and Measures Taken by the Ministry of Internal Affairs and Communications”
(November 27, 2019).

(https://www.soumu.go.jp/menu_sosiki/kenkyu/02gyosei08 04000195.html: accessed April 20, 2022)
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The impact of the formation of a self-support settlement region on population outflow
cannot be confirmed as the undeclared region has a higher proportion of regions with net
migration increase than the self-support settlement region, but the self-support settlement
region has a higher proportion of regions with a decline in the degree of decrease of a net
migration than the undeclared region. However, as discussed below, if the choice of
self-support settlement regions is influenced by demographics, it is not appropriate to evalu-
ate their outcomes through a simple comparison of demographics between groups from the
perspective of selection bias.”

Next, Morikawa (2014) studied self-support settlement regions, pointing out that, re-
garding the requirements for the formation of a core city, many small cities vanish out of the
region because of the existence of many areas that do not meet the requirements for the for-
mation of a self-support settlement region in terms of population size and ratio of daytime
and nighttime population. On the other hand, if the requirements are relaxed, the city faces
the problem of being unable to fulfill its urban functions. He also stated that the regional
disparity (in outcomes) will widen as the areas are distinguished into those that have formed
a self-support settlement region, those that have not yet formed a zone, and those that are
outside the region. However, the report has yet to quantitatively analyze the differences in
outcomes between the areas of self-support settlement region and the candidate areas.”

I11.  Empirical Analysis
I11-1.  Hypothesis

As we have seen in the preceding sections, intergovernmental cooperation has two ef-
fects. The first effect is the efficiency of resource allocation through internalization of spill-
over effects (external economic effects) of public service benefits, which in turn increases
the number of residents or halts the population decline in municipalities through resource
allocation efficiency. In fact, since the Japanese central government positions the concept of
the “self-support settlement region framework” as a component of regional development,
one of its policy objectives is to control the outflow of population from rural areas. The sec-
ond effect is the economies of scale, whereby the municipality could decrease the average
cost of local public services by collaborating with other municipalities and increasing the
population to which it provides public services. To examine the policy effects of the
self-support settlement region framework, this study tests the following two hypotheses:**
Hypothesis 1: Municipalities that form a self-support settlement region framework retain a

2 As the formation of a self-support settlement region is based on the voluntary decision of the constituent municipalities, the
lower the rate of net migration decrease at the start, the less need there is to form the region, and the more the net migration ac-
tually observed may be. Therefore, it is possible to confirm the relationship that the rate of net migration decrease is relatively
low in regions that do not form a region.

* Although Yokoyama (2017) and Yokoyama (2019) dealt with the outcomes of the core regional urban area, their analysis
does not include the unformed municipalities, so they could not obtain causal effects on the outcomes of the formation of the
areas.
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larger population than the candidates for a self-support settlement region framework.
Hypothesis 2: Municipalities that establish a self-support settlement region framework de-
crease the total expenditure per capita more than the candidates for a self-support settlement
region framework.

One municipality may attempt to form a self-support settlement region framework with
other municipalities to internalize public services’ spillover (positive externality) and im-
prove overall living functions. As a result, because a self-support settlement region frame-
work allows municipalities to collaborate to improve public services and livelihood func-
tions in the entire area, it may reduce population outflow compared to municipalities that
have not yet formed a self-support settlement region framework. Therefore, if the self-sup-
port settlement region framework functions in accordance with their original policy objec-
tives, then Hypothesis 1 is supported.

Furthermore, suppose municipalities collaborate with other municipalities to provide
public services. In that case, they can easily demonstrate economies of scale. Thus, as
shown by Ferraresi et al. (2018), total expenditure per capita will be lower than in the candi-
date municipalities of a self-support settlement region framework, implying the validity of
Hypothesis 2. However, if municipalities in a self-support settlement region framework lim-
it the ability of a few areas to cooperate with others, they will not be able to decrease the
costs of local public services.

After testing these hypotheses, the central government should promote wide-area coop-
eration further if it contributes to reducing population outflow and decreasing expenditure
per capita.

Figures 4-6 show the changes in population change rate (average value), net migration
rate (average value), and real total expenditure per capita (average value)” for the four
groups: (1) the core cities in the self-support settlement region framework, (2) the surround-
ing municipalities in the self-support settlement region framework, (3) the candidates for the
core cities, and (4) the candidates for surrounding municipalities. We note that the calcula-
tion period of the rates of population and net migration by municipality published in the
“Counts of population, vital events and households derived from Basic Resident Registra-
tion” of the Ministry of Internal Affairs and Communications has been changed from fiscal
year (until March 31, the end of the fiscal year until 2012) to one year (until December 31,
2013, and thereafter). Therefore, in Figures 4, and 5, the population change, and net migra-
tion rates for FY2012 are treated as missing values and are not shown.

Figure 4 shows that the rate of population change in the core cities and surrounding mu-
nicipalities that formed a self-support settlement region framework is lower than in the can-
didate for a self-support settlement region framework. However, all groups show a similar

** As mentioned above, the Regional Independence Support Division of the Local Administration Bureau of the Ministry of
Internal Affairs and Communications (2019) conducted a questionnaire survey of 114 core cities and found that 10.5% of the
respondents answered that the self-support settlement region was effective in “halting population outflow” and 50.9% an-
swered that it was effective in “improving administrative and fiscal efficiency”.
* Tt is valued at 2010 prices substantiated by the government spending deflator.
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Figure 4. The average rate of population changes in the self-support settlement region framework and the candidates
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Note 1: The data excludes Yubari City, specific municipalities affected by the disaster, and merged local munici-
palities during the analysis period.

Note 2: We treated the data for 2012 as missing values because of the different survey period.

Source: The Ministry of Internal Affairs and Communications, “Counts of population, vital events and house-
holds derived from Basic Resident Registration”

downward trend in the rate of population change from FY2009 to FY2019. Similarly, Figure
5 shows that the rate of net migration in the core cities and surrounding municipalities that
formed a self-support settlement region framework is lower than that of the candidates for a
self-support settlement region framework, but the rate of net migration has remained nearly
unchanged from FY2009 to FY2019. Figure 6 shows that the real total expenditure per capi-
ta (average value) is increasing across all groups. However, although the real total expendi-
ture per capita of surrounding municipalities that formed a self-support settlement region
framework increased by 215,000 yen from 738,000 yen in FY2009 to 953,000 yen in
FY2019, the candidate’s real total expenditure per capita increased by only 109,000 yen.
This suggests that the increase in real total expenditure per capita in surrounding municipal-
ities of a self-support settlement region framework is remarkable. The real total expenditure
per capita in the core cities that formed a self-support settlement region framework in-
creased more than that of the candidate core cities. In FY2009, the real total expenditure per
capita was 447,000 yen in the core cities of the self-support settlement region framework
and 426,000 yen in the candidate for core cities. In FY2009, the difference was 21,000 yen.
In FY2019, real total expenditure per capita in the self-support settlement region framework
core cities was 552,000 yen and 486,000 yen in the candidate for the self-support settlement
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Figure 5. Net migration rate (average) in self-support settlement region framework and the candidates
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palities during the analysis period.

Note 2: We treated the data for 2012 as missing values because of the different survey period.

Source: The Ministry of Internal Affairs and Communications, “Counts of population, vital events and house-
holds derived from Basic Resident Registration”

region framework for core cities. The difference in FY2019 was 66,000 yen, which was then
increased from FY2009. Based on these demographic and real total expenditure per capita
trends, the municipalities that comprised the self-support settlement region framework may
not have achieved the aforementioned results, as population has declined, and real total ex-
penditure per capita has increased in the municipalities of the self-support settlement region
framework. However, due to their declining population and fiscal situation, the municipali-
ties of the self-support settlement region framework may collaborate with other municipali-
ties. By collaborating with other municipalities, they may also avoid hastening the popula-
tion decline and increasing real total expenditure per capita above the current level.
Therefore, because our simple comparison did not account for the factors that led each mu-
nicipality to form a self-support settlement region framework, we cannot determine whether
the self-support settlement region framework had a policy effect. In the next and subsequent
sections, we will examine the causal effects of the self-support settlement region framework
on population dynamics and average costs.
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Figure 6. Average real total expenditure per capita in the self-support settlement region framework and the candidates
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palities during the analysis period.

Note 2: The expenditure was valued at 2010 prices, as supported by the government spending deflator.

Source: The Ministry of Internal Affairs and Communications, “The Survey of local public finance” (each fiscal
year version); the Ministry of Internal Affairs and Communications, “Counts of population, vital events and
households derived from Basic Resident Registration”

[11-2.  Analytical Methods

I11-2-1.  PSM-DID

Previous research has shown that randomizing samples using propensity score matching
(PSM) avoids selection bias and allows for the estimation of causal effects, as demonstrated
by Rosenbaum and Rubin (1983), Heckman et al. (1997), Abadie et al. (2004), Abadie and
Imbens (2008), and Imbens (2015). Therefore, the present study calculates and validates the
average treatment effect on treated (ATT) in equation (1) after matching using propensity
Scores.

AT =3Iyl -y @

where y; is the outcome indicator for the municipalities that formed a self-support settle-

ment region framework (treatment group), and y; denotes the outcome indicators for the
municipalities that have not yet formed a self-support settlement region framework (control

group).” However, this analysis holds the risk that we will be unable to evaluate the effect of
the self-support settlement region framework because the outcome indicators are affected by
differences between each municipal fixed effects that persist regardless of time. Therefore,
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in addition to PSM, we employ PSM-DID, which employs difference-in-differences (DID)
analysis to remove municipal fixed effects that do not change over time. Equation (2) calcu-
lates the average treatment effect in the treatment group after matching, and its significance
is verified by the t-test.

AT =2 S [(¥he1=Yoeo) = (s = 0] @

Here, t = 0 refers to the period before the formation of the self-support settlement region
framework, and t = 1 refers to the period after the formation of the self-support settlement
region framework.

Studies on local government finance using PSM-DID include Reynolds and Rohlin
(2015), Hirota and Yunoue (2017), Ferraresi et al. (2018), and Hirota and Yunoue (2020).
The following is the analytical procedure based on these studies.

We begin by specifying the formation factors of the self-support settlement region
framework using the Probit model. Then, we compute the propensity score (predicted for-
mation probability of the self-support settlement region framework). Sugahara (2014) exam-
ined the formation factors only for the core city. However, in this paper, to examine the ef-
fects of the self-support settlement region framework policy comprehensively, we estimate
the formation factors for both the core cities and surrounding municipalities using the Probit
model with the dummy variable as a dependent variable. Furthermore, using models (1) -
(4), we analyze the formation factors of the self-support settlement region framework. Each
model is made up of four parts: (1) the analysis subject is the core cities and the candidates
for core cities, and the independent variables include commuting rates to and from other
municipalities; (2) the analysis subject is the core cities and the candidates for core cities,
and the independent variables exclude commuting rates to and from other municipalities;
and (3) the analysis subject is the surrounding municipalities and the candidate for surround-
ing municipalities, and the independent variables included the commuting rates to and from
other municipalities; (4) the analysis subjects are the surrounding municipalities and the
candidate for surrounding municipalities, and the independent variables excluded the com-
muting rates to and from other municipalities. We summarize the detailed result of the Pro-
bit model in Appendix V-1.

We then examine the propensity score’s discrimination and goodness of fit. The degree
of overlap (common support) between the actual distribution and the distribution by the pro-
pensity score should be checked to confirm whether the propensity score can accurately dis-
criminate the success or failure of forming a self-support settlement region framework. Spe-
cifically, the receiver operating characteristic (ROC) curve is drawn with the dummy for the

* For evaluating the policy effects of a self-support settlement region framework, we will need to combine the data of the mu-
nicipalities that comprise the area and verify them on an area-by-area basis. However, as confirmed in the previous section,
while each area has the goal of growing or keeping the population, the municipalities don’t have the same policy goals in each
area, since the surrounding municipalities that collaborate with the core city are different in each area. In addition, while each
municipality keeps its own administrative area in a self-support settlement region framework, each area has various forms of
coordination. For this reason, this paper examines the policy effects of self-support settlement region frameworks based on
data by municipalities. In the future, we will evaluate the policy effects of each self-support settlement region framework.
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formation of a self-support settlement region framework as the state variable and the pro-
pensity score as the test variable, and the area under the curve (Area Under Curve: AUC) is
obtained. This area is also called the C-statistic and is 0.5 <c¢ < 1.0.”

The Hosmer-Lemeshow test is used to assess the propensity score’s goodness of fit by
comparing the predicted probability from the propensity score for forming a self-support
settlement region framework with the actual ratio in 10 steps in order of the propensity
score. y test is performed to compare predicted and actual ratios. To judge the propensity
score as a good fit, the test should not reject the null hypothesis that there is no difference
between the predicted probability and the actual ratio based on the propensity score y’. After
evaluating the propensity score’s discrimination and goodness of fit, we could find matching
pairs using the propensity score. Previous studies used three matching methods: Nearest
Neighbor Matching, Radius Matching, and Kernel Matching. The following are the defini-
tions of each matching method.

First, Nearest Neighbor Matching is a method of matching the closest propensity scores
using equation (3).

min;||P; = P;|| 3)
where P; is the propensity score of the treatment group municipality, and P; is the pro-
pensity score of municipalities in the control group.

Next, Radius Matching is the method that matches only those within a radius r as in
equation (4).”*

(Pl IPi=Psll <) 4)

Furthermore, Kernel Matching is defined as weighting the distance of propensity scores
as in equation (5), and the weighted means of the expected values of the outcome measures
in the treatment and control groups are compared and matched.

. h
ZJNilK< Jh :

where K is the Kernel function and h is the bandwidth parameter.”

We should examine the covariate balance from each matching. If the matching is suc-
cessful, the characteristics of the treatment and control samples should be similar. Therefore,
we use the t-test to determine whether there is a statistically significant difference in the ex-
planatory variables used in the Probit model between the matched sample’s control and
treatment groups. However, because other papers have criticized the use of the t-statistic as
a balance check,” this paper used the likelihood ratio test (LR test) to determine how much
the bias has decreased before and after matching.

)

*7 The closer to 1, the more desirable, but 0.7-0.8 is preferable. We cannot use the propensity score if C-statistic is too close to
1, because the propensity score can be judged to be almost identical to the actual distribution; see Okamoto (2012) for details
on AUCs.

*¥ Since previous studies such as Hirota and Yunoue (2017) set r = 0.01, we set r = 0.01 in this paper as well.

* Referring to previous studies such as Hirota and Yunoue (2017), we analyzed five cases of 0.1, 0.03, 0.05, 0.06, and 0.01 for
bandwidth, and based on the results of the likelihood ratio test (LR test) and other tests, we set h = 0.06 in this paper.
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Finally, we calculate the average treatment effect in the treatment group and validate its
significance using the matched sample t-test. We use the population growth rate, population
social growth rate, and real total expenditure per capita as the outcome indicators of the
self-support settlement region framework. Because the core city’s financial support mea-
sures and roles on the self-support settlement region framework differ from those of sur-
rounding municipalities, this paper examines the policy effects by dividing the data into core
cities and surrounding municipalities.

I11-2-2. DID Using Panel Data
(1) DID Using Panel Data

We can use panel data from municipalities that belong to a self-support settlement re-
gion framework and municipalities that meet the requirements for a self-support settlement
region framework but have not yet formed the area (candidates for self-support settlement
region framework). Hence, to identify differences in outcomes due to differences in the
number of years that have passed since the self-support settlement region framework was
established, the number of municipalities in the area, and the population size of the zone, we
use DID analysis to eliminate the effects of unobserved time invariant effects.*'

First, we estimate the two-way fixed effects linear model as in equation (6).

Yo =t 1t PIMC + g, (6)

The independent variable Y in this case is the rate of population change, net migration
rate,” and real total expenditure per capita. We defined them as the self-support settlement
region framework’s outcome indicator. IMC (Intermunicipal Cooperation) is the dependent
variable of the dummy variable, with 1 assigned to municipalities that formed the self-sup-
port settlement region framework and 0 assigned to municipalities that did not form such
framework. Municipalities do not easily achieve economies of scale because total expendi-
tures include social assistance expenses and debt service. Because municipalities in a
self-support settlement region receive the special local allocation tax and the regional revi-
talization project loan, they will increase expenditures. Therefore, we calculated real total

“ For example, Imai et al. (2008) lists the following two characteristics of statistics in balance checks. One is that statistics
should depend on the property of the sample, not of the hypothetical parent set, and the other is that statistics don’t have the in-
fluence from a sample size.

*! Ferraresi et al. (2018) also examine the impact of the number of years of local intergovernmental cooperation (IMC), the
number of area municipalities, and population size on per capita expenditures from the matched sample obtained by Kernel
Matching.

* Given that the total population in Japan is on a declining trend, DID analysis for the population might not satisfy the Stable
Unit Treatment Value Assumption for the treatment effect, since the population decline in the control group may arise from the
effect of the treatment group when the population increases in the treatment group. Therefore, our analysis for the population
may not satisfy the Stable Unit Treatment Value Assumption for each treatment effect. However, as confirmed in the previous
section, the population of a self-support settlement region framework and candidates for a self-support settlement region
framework account for about 47% of the total population, that is to say, the analysis in this paper does not cover all municipali-
ties. Therefore, the population change in the treatment group does not necessarily have a direct effect on the control group. In
addition, since the total population in Japan is declining, it may be difficult that we identify the policy effects based on the pop-
ulation data. However, as we have seen in the previous section, the policy goal of a self-support settlement region framework
is to increase or maintain the population in the area. Based on the above, this paper adopts the change rate of the population
and of net migration as the dependent variables in DID analysis, which are indicators of the policy goals of the self-support
settlement region framework.
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expenditure per capita by deducting social assistance expenses, debt service, the special lo-
cal allocation tax, and the regional revitalization project loan from total expenditure. Then,
we used them as the dependent variable alongside the distinction of original real total ex-
penditure. W is the fixed effect, 7 is the annual effect, and ¢ is the error term, where i is each
municipality and t is the year from FY2009 to FY2014.

As previously stated, the formation of a self-support settlement region framework is a
voluntary decision made by each municipality, and it is not random. Therefore, we estimate
using an all sample (without matching) and a matched sample randomly assigned by Kernel
Matching to the self-support settlement region framework and candidate municipalities that
meet the requirements for the self-support settlement region framework.* The control group
is the candidates for the self-support settlement region framework in the large sample.

(2) Event Study

To ensure the validity of DID analysis, our studies must satisfy the parallel trend as-
sumption. If the self-support settlement region framework did not exist, the outcome vari-
ables of the treatment group that belongs to the framework and the control group that did
not form the area should not differ and should then trend in parallel over time. Therefore, we
clarify whether our studies satisfy the parallel trend assumption by following Autor (2003)
and Ferraresi et al. (2018) and estimating equation (7) using an event study approach.

Yi,t:,ui+ft+2i:—3 1 AMC, &3, (7)

In equation (7), t =0 is the year when each municipality forms a self-support settlement
region framework, and the trend dummies before the formation are IMC;,_;, and IMC;,_, and
IMC,,_, and the trend dummies after the formation are IMC;,,, and IMC;,,, and IMC, .. In
other words, we enter the dummy variables for the three years before and after forming the
self-support settlement region framework into the model. The coefficients of n_,, ©_,, and
n_,, the trend dummies before forming the self-support settlement region framework must
not be statistically significantly different from zero to satisfy the parallel trend assumption.

(3) Extended Model of Analysis

In the following, we consider not only the effect of a self-support settlement region
framework’s existence or non-existence, but also the effect of its duration, the size of the
municipalities in the area, and the number of municipalities within the self-support settle-
ment region to which each municipality belongs.

(i) Effect of Duration

Because the analysis in equation (6) does not account for the difference in the duration
of the self-support settlement region framework, we use PM (permanence), which is the
length of time since the formation of the self-support settlement region framework, as in

* In Appendix Table 6, the bias of the sample by PSM is the lowest in Kernel Matching, both mean and median, except for
surrounding municipalities in the large sample, and thus we determined that Kernel Matching sample is more suitable than oth-
er matching samples for panel data analysis.
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equation (8).
Yie =i+ 7t PIMC + yPM; + &, (8)
The longer the period, the more likely the effects of the self-support settlement region
framework’s measures will be what we hoped for. Therefore, the expected sign of y is posi-
tive for population growth and net migration, but negative for real total expenditure per cap-
ita.

(i1) Impact of the Number of Municipalities within the Area

The more municipalities within the self-support settlement region framework to which
each municipality belongs, the more time, and money municipalities will need to spend on
consensus building and interest adjustment with others. Hence, the self-support settlement
region framework could not achieve a sufficient policy effect. To test such an effect, we en-
ter Size, the number of municipalities within the self-support settlement region to which
each municipality belongs, as mean in equation (9).

Yio = i + 1+ BIMC + OIMC, % Size; + &, )

Size is assigned 1 for municipalities that are candidates for a self-support settlement re-
gion framework and 2 or more for municipalities that form a self-support settlement region
framework, depending on the number of municipalities in the area.**

Because the greater the number of municipalities in a self-support settlement region, the
greater the time required for the effects of the region’s policy, the expected sign of the coef-
ficient 6 of the intersection term with IMC is negative for the rate of population change and
net migration, and positive for real total expenditure per capita. Therefore, this estimation
result allows us to determine the number of municipalities within a self-support settlement
region where they could achieve the effects, if 4 is significant.

(ii1) Impact of Population Size
Because municipalities with smaller populations benefit from greater economies of scale
through collaboration with others, we include large, which captures the impact of popula-
tion size (large or small), as in equation (10).
Yio = i + 7+ BIMC; + SIMC; % large; + &, (10)
According to Ferraresi et al. (2018), large is a dummy variable that is assigned 1 for mu-
nicipalities with populations greater than the self-support settlement region’s average popu-
lation and O for municipalities with populations less than the average population. In this
case, S is the small municipality’s effect on the formation of the self-support settlement re-
gion framework, and the coefficient ¢ of the intersection term with IMC is the large munici-
pality’s effect on forming the self-support settlement region framework. Small municipali-
ties are less effective at increasing population through their own policies due to budget
constraints, but if they collaborate with others for population growth, they may have a better

* However, as mentioned above, there are 31 merged l-city areas resulting from mergers of municipalities that form a
self-support settlement region framework, and then there are cases where 1 is assigned even to a municipality that forms a
self-support settlement region framework.
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chance of increasing population through the self-support settlement region framework.
Therefore, although both f and ¢ are positive, the effect of £ might be larger than ¢. In terms
of real total expenditure per capita, since smaller municipalities benefit more from econo-
mies of scale through the cooperation between others, both £ and ¢ are negative, but the ef-
fect of £ might be larger than ¢. In addition, the surrounding municipalities with small popu-
lations could obtain more effect from economies of scale than the core cities.

I11-3.  Analysis Data

In this paper, we create our own panel data by municipality to examine the policy effects
of the self-support settlement region framework. The analysis spans the fiscal years 2008 to
2014 (FY2008-FY2014). The fiscal year before the self-support settlement region frame-
work is FY2008. Although data from FY2015 and later are available, we use data unitl
FY2014 to eliminate the impact of the core region urban areas, which began in 2015.

The treatment group includes municipalities with a self-support settlement region frame-
work,*” whereas the control group does not. However, the “Outline for the Promotion of
Self-support Settlement Region Framework™ predetermines the requirements for a self-sup-
port settlement region framework. As previously stated, a core city must have a population
of 50,000 or more, a ratio of daytime and nighttime population of 1 or more, and generally
be located outside of Japan’s three metropolitan areas. In other words, the Ministry of Inter-
nal Affairs and Communications determines the requirements for the candidate core cities
and candidate surrounding municipalities; therefore, we must identify the candidate munici-
palities for the policy evaluation of the self-support settlement region framework. As men-
tioned in II-3-2, the Advisory panel on the promotion of self-support settlement region
framework™ organizes candidates for core cities and surrounding municipalities that have
not yet formed a self-support settlement region framework as of November 2019. There are
69 undeclared core cities and 194 surrounding municipalities within 10% commuting dis-
tance adjacent to the undeclared core cities. Suppose we include the declared collaborative
core city, ordinance-designated cities, candidate core cities already involved in the self-sup-
port settlement region framework or the core regional urban area as surrounding cities, and
two cities declared as core cities but have not yet formed the area. In that case, the total
number of candidate core cities is 118. However, according to the literature, the Advisory

* In this paper, we define the formation of a self-support settlement region framework as the date of agreement. The reason
for this is that we believe that the cooperation between municipalities becomes apparent from the agreement of the formation
for a self-support settlement region framework. In addition, the Ministry of Internal Affairs and Communications (MIC) docu-
ment, “Status of Efforts to Establish Self-support Settlement Region Framework™ (April 2019) comprehensively organized the
date of conclusion of agreements for each self-support settlement region framework, so we could make the data by considering
the “date of conclusion of agreement” as the “date of agreement” for the self-support settlement region framework. Therefore,
there are differences in the number of core cities, the number of self-support settlement regions, and the date of the establish-
ment in Figure 2 and Table 4.

* The literature of the Advisory panel on the promotion of self-support settlement region framework (16th meeting), “Progress
of Self-support Settlement Region Framework and Measures Taken by the Ministry of Internal Affairs and Communications”
(November 27, 2019).

(https://www.soumu.go.jp/menu_sosiki/kenkyu/02gyosei08 04000195.html: accessed April 20, 2022)
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panel on the promotion of self-support settlement region framework did not list 49 candidate
surrounding municipalities adjacent to the candidate core cities other than undeclared core
cities, and we uniquely discovered 204 candidate surrounding municipalities adjacent to the
candidate core cities other than undeclared core cities within 10% commuting area.'’ We de-
fine 69 undeclared core cities as the small sample of candidate core cities in the following
analysis, and the 118 candidate core cities mentioned above as the large sample. Further-
more, we define 194 municipalities adjacent to the candidate core cities as the small sample
of candidate surrounding municipalities and 204 municipalities adjacent to the candidate
core cities as the large sample of candidate surrounding municipalities.

Tables 11 and 12 show the time series of the core cities and surrounding municipalities
that have formed a self-support settlement region framework and the candidates for core cit-
ies and surrounding municipalities in small and large samples, respectively. We excluded
from the analysis data the specified disaster-struck municipalities affected by the Great East
Japan Earthquake and other disasters because their fiscal demands differ from those of other

Table 11. Number of municipalities of self-support settlement region and a small sample of candidates for self-support settlement region framework

Fiscal year Core cities Candidat.e.s for Percentafg.e of Surrounding municipalities Car)didates Tqr . Pe.rcentage.o_f .
Core cities Core cities Surrounding municipalities Surrounding municipalities
2009 17 141 10.8% 71 413 14.7%
2010 36 122 22.8% 129 355 26.7%
2011 46 112 29.1% 181 303 37.4%
2012 55 103 34.8% 205 279 42.4%
2013 58 100 36.7% 232 252 47.9%
2014 68 90 43.0% 263 221 54.3%

Note 1: We exclude Yubari City, specified disaster-struck municipalities, and municipalities merged after 2006
from the analysis data.

Note 2: The sum of the core cities, surrounding municipalities, and candidates is used as the denominator, and
the sum of the core cities and surrounding municipalities is used as the numerator.

Source: “Status of Efforts to Establish Self-support Settlement Region Framework” by the Ministry of Internal
Affairs and Communications, “Progress of Self-support Settlement Region Framework and Measures Taken by
the Ministry of Internal Affairs and Communications” by the Ministry of Internal Affairs and Communications.

Table 12. Number of municipalities of self-support settlement region and a large sample of candidates for self-support settlement region framework

Fiscal year Core cities Candidat_e_s for Percenta!g_e of Sur_ro_und_ir?g Carjdidates _fo_r B Pe_rcentage_o_f N
Core cities Core cities municipalities Surrounding municipalities Surrounding municipalities
2009 17 169 9.1% 71 560 11.3%
2010 36 150 19.4% 129 502 20.4%
2011 46 140 24.7% 181 450 28.7%
2012 55 131 29.6% 205 426 32.5%
2013 58 128 31.2% 232 399 36.8%
2014 68 118 36.6% 263 368 41.7%

Note: Same as Table 11.

7 We chose candidates for surrounding municipalities based on commuting data for each municipality from the “2005 Nation-
al Census”, which the central government made before the launch of the “Self-support settlement region framework.”
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local governments. For the same reason, we did not include Yubari City, which is in the pro-
cess of fiscal rebuilding, and merged municipalities during the analysis period in the data.

Table 11 shows that during the fiscal year 2014, 43% of the candidates for core cities
and 54.3% of the candidates for surrounding municipalities formed a self-support settlement
region framework during the analysis period. As shown in Table 12, in FY2014, 36.6% of
the candidates for core cities and 41.7% of the candidates for surrounding municipalities
formed a self-support settlement region framework.

I11-4.  Analysis Results

I11-4-1. PSM-DID Results*

First, we assessed the discrimination of the propensity score derived from Probit estima-
tion* (see Appendix Table 2) concerning the factors that lead to the formation of a self-sup-
port settlement region framework. The C statistic’s AUC was around 0.7-0.8 for all models,
and we confirmed that the propensity score correctly differentiated between the formation
and non-formation of the self-support settlement region framework (see Appendix Table 3).
The propensity score’s goodness of fit test (Hosmer-Lemeshow) results also showed no dif-
ference between the predicted probability and the actual probability of forming a self-sup-
port settlement region framework (see Appendix Table 4).

Next, we tested the pre- and post-matching balance, and the results showed that the dif-
ferences between the variables of the treatment and control groups were no longer signifi-
cant after matching (see Appendix Table 5), and the LR test showed that bias had been elim-
inated. Kernel Matching had the lowest bias for both mean and median, confirming that the
bias was lower than in other matching methods except for surrounding municipalities in the
large sample (see Appendix Table 6). Therefore, the sample based on Kernel Matching was
most randomly assigned to the treatment and control groups in the self-support settlement
region framework.

The results of the PSM-DID analysis are presented in Tables 13 (the rate of population
change), 14 (the rate of net migration), and 15 (real total expenditure per capita). The differ-
ence between FY2008 (before the formation of the self-support settlement region frame-
work) and FY2014 is the outcome indicator for the self-support settlement region frame-
work.

First, we summarize the results for population change and net migration rates from Ta-
bles 13 and 14. In any of the matching cases, there were no significant differences in the
rates of population change and net migration in the core cities. In any of the matching cases,
there was no significant difference in the rate of population change in the surrounding mu-
nicipalities. Furthermore, the results for the net migration rate, both in the small and large

* The results of the Probit estimation, the discriminant test of the propensity score, the goodness of fit test, and the test results
for matching are all summarized in Appendix V-1.

* Since commuting rates to and from other municipalities are highly correlated, in subsequent PSM-DID, we use the model (2)
for core cities and model (4) for surrounding municipalities in Appendix Table 2.
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Table 13. PSM-DID Analysis Results (Rate of population change)

Analysis subject ~ Sample Matching Treated Controls Difference  S.E. T-stat
Unmatched -0.203 -0.259 0.056 0.053 1.05
Small Nearest Neighbor Matching  -0.214 -0.175 -0.039 0.071 -0.55
Radius Matching -0.201 -0.168 -0.033 0.063 -0.52
Core Cities Kernel Matching -0.214 -0.161 -0.053 0.064 -0.83
Unmatched -0.203 -0.238 0.036 0.049 0.73
Large Nearest Neighbor Matching ~ -0.187 -0.073 -0.114 0.076 -1.50
Radius Matching -0.211 -0.135 -0.076 0.069 -1.11
Kernel Matching -0.187 -0.150 -0.038 0.058 -0.65
Unmatched -0.161 -0.257 0.096 0.075 1.27
Small Nearest Neighbor Matching ~ -0.181 -0.061 -0.120 0.123 -0.98
Radius Matching -0.174 -0.173 -0.001 0.102 -0.01
Surrounding Kernel Matching -0.183  -0.156  -0.027  0.093  -0.29
municipalities Unmatched -0.146 -0.222 0.076 0.064 1.19
Nearest Neighbor Matching ~ -0.167 -0.197 0.031 0.124 0.25
Large Radius Matching -0.146 -0.191 0.045 0.089 0.51
Kernel Matching -0.167 -0.136 -0.031 0.084 -0.37
Note: *** ** and * indicates significance at the 1%, 5%, and 10% levels, respectively.
Table 14. PSM-DID Analysis Results (Rate of net migration)
Analysis subject Sample Matching Treated Controls Difference  S.E. T-stat
Unmatched 0.003 -0.037 0.040 0.055 0.74
small Nearest Neighbor Matching ~ -0.009 0.055 -0.064 0.070 -0.92
Radius Matching 0.019 0.067 -0.048 0.064 -0.74
Core Cities Kernel Matching -0.009 0.071 -0.081 0.065 -1.25
Unmatched 0.003 -0.019 0.022 0.050 0.45
Large Nearest Neighbor Matching ~ 0.021 0.146 -0.125 0.077 -1.63
Radius Matching -0.003 0.092 -0.095 0.070 -1.35
Kernel Matching 0.021 0.089 -0.068 0.060 -1.13
Unmatched 0.088 -0.039 0.127 0.069 1.84*
Small Nearest Neighbor Matching ~ 0.063 0.010 0.054 0.113 0.47
Radius Matching 0.078 0.019 0.060 0.094 0.64
Surrounding Kernel Matching 0.063 0.051 0.013 0.086 0.15
municipalities Unmatched 0.099 -0.009 0.108 0.059 1.81*
Large Nearest Neighbor Matching ~ 0.078 0.039 0.039 0.115 0.34
Radius Matching 0.104 0.038 0.066 0.081 0.81
Kernel Matching 0.078 0.071 0.007 0.077 0.09

Note: *** ** and * indicates significance at the 1%, 5%, and 10% levels, respectively.
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Table 15. PSM-DID Analysis Results (Real total expenditure per capita)
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Analysis subject  Sample Matching Treated Controls Difference  S.E. T-stat
Unmatched 0.082 0.059 0.023 0.008 2.89 ***
Small Nearest Neighbor Matching ~ 0.083 0.073 0.009 0.010 0.90
Radius Matching 0.084 0.078 0.006 0.010 0.60
Core Cities Kernel Matching 0.083 0.070 0.013 0.009 1.36
Unmatched 0.082 0.054 0.028 0.007 3.79 ***
Large Nearest Neighbor Matching ~ 0.081 0.076 0.005 0.012 0.39
Radius Matching 0.079 0.078 0.001 0.011 0.12
Kernel Matching 0.081 0.073 0.008 0.009 0.88
Unmatched 0.171 0.101 0.070 0.015 4.56 ***
Small Nearest Neighbor Matching ~ 0.159 0.121 0.038 0.020 1.94 *
Radius Matching 0.152 0.120 0.031 0.017 1.83*
Surrounding Kernel Matching 0.159 0.133 0.026 0.016 1.56
municipalities Unmatched 0.173 0.089 0.084 0.012 6.93 ***
Large Nearest Neighbor Matching ~ 0.163 0.156 0.007 0.020 0.34
Radius Matching 0.162 0.144 0.018 0.016 1.15
Kernel Matching 0.163 0.138 0.024 0.015 1.63

Note: *** ** and * indicates significance at the 1%, 5%, and 10% levels, respectively.

sample, were positive and significant in the unmatched sample (Unmatched) for surrounding
municipalities, but the matched sample did not show any significant difference compared to
the candidates. Although the municipalities established the self-support settlement region
framework to increase population, they do not contribute positively to the rate of population
change and net migration compared to other unmatched candidates for core cities and sur-
rounding municipalities during the time period analyzed in this paper. In other words, it was
demonstrated that the previous policy for the self-support settlement region framework may
not have promoted settlement.” These results contradict Hypothesis 1 presented in I11-1.
The results for real total expenditure per capita from Table 15 are then summarized. The
results of the core cities are significantly positive in both the large and small sample sizes
(unmatched), but not in any of the matched samples. In other words, there is no real total
expenditure per capita difference between core cities and candidates for core cities. When
compared to the candidates in the small sample, the results of the surrounding municipalities
obtained positive and significant results in Nearest Neighbor Matching and Radius Match-
ing. Therefore, it is possible that after the formation of the self-support settlement region

% In the questionnaire survey by the Regional Independence Support Division of the Local Administration Bureau of the Min-
istry of Internal Affairs and Communications (2019), some core cities responded that the self-support settlement region frame-
work was effective in halting the outflow of population. Therefore, we conducted our own questionnaire survey to 11 core cit-
ies which have responded to “the achievement of the maintenance of the population”. The results showed that these core cities
have implemented their own population control measures as well as cooperating with surrounding municipalities in the fields
of medical care, childcare support, and employment since the formation of the self-support settlement region framework.
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framework, real total expenditure per capita of surrounding municipalities increased in the
small sample. However, in the small sample, the result in Kernel Matching for the surround-
ing municipalities is not significant. The surrounding municipalities’ results are positive and
significant in the large sample (Unmatched), but not in the matched sample. Given these
findings, Hypothesis 2 presented in III-1 is not supported, and both the core cities and sur-
rounding municipalities may fail to reduce average costs through economies of scale even
after forming the self-support settlement region framework.”'

However, concluding the hypothesis solely on PSM-DID analysis is difficult because the
results vary depending on the sample and matching method. In fact, the surrounding munic-
ipalities’ average costs may have increased after the formation of the self-support settlement
region framework when compared to the candidate for surrounding municipalities in the
small sample. However, the difference is not significant when compared to the large sample
of candidates for surrounding municipalities. Therefore, whether a difference exists in real
total expenditure per capita between the candidates and the surrounding municipalities re-
mains unclear. Our research on PSM-DID has looked at the impact of whether or not a mu-
nicipality has established a self-support settlement region framework. However, differences
in the timing or duration of the formation of each self-support settlement region framework
could not be considered in the PSM-DID analysis because the analysis only examined at dif-
ferences in the rates of population change, net migration, and real total expenditure per capi-
ta between FY2008 and FY2014. Furthermore, variations in the number of municipalities
and population size may impact the demographics and expenditures of each self-support set-
tlement region. In the following section, we will test our hypothesis further using DID anal-
ysis on the panel data after matching.

I11-4-2.  Estimation Results of DID Using Panel Data
(1) Estimation Results of DID Using Panel Data

Through the event study, we found that our model satisfied the parallel trend assumption
when estimating DID using panel data in both the core cities and the surrounding municipal-
ities.”

Tables 16 and 17 show the results of DID estimation using panel data and equation (6)
for the core cities and surrounding municipalities. We use two types of data for real total ex-
penditure per capita: one is total expenditure: the other is total expenditure minus the social
assistance expenses, debt service, the special local allocation tax, and the regional revitaliza-
tion project loan. We analyze the matching sample obtained through Kernel Matching. In
each table, column (a) shows the estimation results using the entire sample, while column
(b) shows the results using the matching sample. Please keep in mind that all estimation re-

*' In order to confirm whether we could find the effect of the self-support settlement region framework after the inception of
the framework and only in the treatment group, we used the placebo test by PSM-DID based on data from FY2006 to FY2008,
before the start of the framework. We summarize the details in Appendix Table 7-9. Since the results of the analysis differ sig-
nificantly between before the start of the self-support settlement region framework in Appendix Table 7-9 and after the start of
the framework in Table 13-15, the results in Table 13-15 show the effect of the framework.

%2 See Appendix Table 11 in Appendix V-3 for the results of the analysis.
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sults take fixed and year effects into account.

The estimation results for the core cities are shown in Table 16. First, when population
change and net migration rates are used as the dependent variables, the dummy variable of
the self-support settlement region framework is not statistically significant, although we ex-
pect that the dummy is significantly positive not only in the total sample but also in the
matching sample. Next, when we use total expenditure as the dependent variable, the dum-
my variable is positive and significant at the 10% level in columns (a) and (b). However,
when we exclude social assistance and other expenses, the dummy variable is not statistical-
ly significant, contrary to expectations that it is significantly negative.

Table 17 shows the estimation results for the surrounding municipalities. First, when
population, and net migration rates are used as the dependent variables, the self-support set-
tlement region framework dummy variable is not statistically significant in the matching
sample. Next, in both all sample and the matching sample, when we use total expenditure
and expenditure excluding social assistance and so on as the dependent variable, the dummy
variable is significantly positive (columns (a) and (b)) contrary to the expectation that the
dummy is significantly negative.”

These findings indicate that, as with PSM-DID in the preceding subsection, the self-sup-
port settlement region framework policy did not achieve the desired results.

(2) Extended Model Estimation Results

Tables 18-20 show the outcome indicator’s estimation results for equations (8)-(10). In
each table, columns (a) and (d) are the estimation results from equation (8), columns (b) and
(e) from equation (9), and columns (c) and (f) from equation (10). Furthermore, we use the
full sample in columns (a), (b), and (c) and the matching sample in columns (d), (e), and (f).

Tables 18 and 19 show that when the rates of population change and net migration are
used as the dependent variables, the results are similar. First, contrary to expectations, the
dummy variable of the self-support settlement region framework is not statistically signifi-
cant in the matching sample (columns (d), (e), and (f)). Second, the number of years elapsed
since the region was formed is also not statistically significant (column (d)). Third, the num-
ber of the municipalities in the region is also not statistically significant (column (e)).
Fourth, the municipalities’ population sizes are not statistically significant (column (f)). Un-
like Hypothesis 1, these results suggest that municipalities forming a self-support settlement
region framework have been unable to prevent population decline or outflow compared to
candidates for the self-support settlement region framework.

Table 20 shows the estimation results when real total expenditure per capita is used as
the dependent variable. First, in columns (a) and (d), when the number of years since the
formation of the self-support settlement region framework for core cities is included as the
independent variable in both the total sample and the matching sample, the dummy variable

* We guess that expenditures increased in the surrounding municipalities because of the effect of the cooperative projects
through the formation of the self-support settlement region framework rather than the effect of economies of scale.



MIYASHITA Tomohisa, SUMI Eiji / Public Policy Review

40

"son[ea-} dxe [ ] ur samgig "K[9A10adsal ‘S[OAS] 940 [ PUB UG ‘041 U3 Je 0UBIYIUSIS SajedIpul  pue‘, . ‘. ., ‘T AION
"$1001J9 JBAA PUE S)O9S PIXY PINIWIO O ] AON

BuiyorelN 1% Buyorel 1% a|dwes
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 4 <qold
£22°80T €22'80T 692°80T 9g6'0TT Y76°0TT €S2 TTT 890°€6 790°€6 060°€6 85676 v£6'76 17676 anfea-4
909'¢ 909'e 909'¢ 018'S 018'¢ 018'c 260'T 260'T 260'T 9TT'T 9TT'T 9TT'T SUONBAISSqO
[880°0-] [ogz 0l [ezT0] [oteol sanfediolunw ayy Jo
Z10°0- 0£0°0 1200 0900 8z1s uone|ndod
[eot0] [y1e°0-] [0000] [#00°0-] uoiBal ayp Ul
100°0- 200°0- 0000 0000 salHedIoIUNW 8} 4O JaqUINN
m:m.a :\mm.: smm.a ES.& s1e9A posde}o JO JgUINN
8000 1200 L00°0 ¥00°0
[p1y1] [oTT'T] [¥80°T] [sev'T] [¥8e°1] [ees 0] [612°0-] [252°0-] [sev0-] [ryi0-] [tve 0] [8st0-]  |uoiBaijuawsnes Hoddns-ylas
2.00 9,00 6500 1,00 1800 £70°0 9700~ 220°0- ¥£0°0- 280°0- 8200~ ¥£0°0- 40 8|qeLeA Awwng
[O) [©) () [©) (@ (e) [O) (8) () (0) (@ (e)
mm_u__ma_u_c:c; m:__ucsot:m S9l110 310D
(uonjeI3TIN 39U JO 918Y) SINSOY UOnBWNSH [OPOIN PIPUAIXY ‘61 9[qeL
"sonjea-} o1e [ ] ur soangrg "A[oA100dsax ‘S[OAS] %0 PUB ‘%S ‘%[ U3 J& d0UBOYIUSIS sajedrpul  pue ', ‘. . 1T AON
*S}09J9 JBOA PUE SIOH PIXY PIPIWIO M ([ 9ION
Buiyarey 12 Buiyare 112 aduwres
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 4 <qoid
€976 1976 €976 08'56 8.'S6 10'96 G8'G8 G8'G8 18'G8 €528 2518 €528 anjea-4
909'¢ 909'c 909'¢ 0T8'E 018'€ 078'S 260'T 260'T 260'T 9117 9TT'T 9IT'T SUOIRAIBSAO
[2ze0] [zes o] [2600-] [os0°0] saediolunw ayy J0
9/%0°0 6£20°0 2€T0°0- €870°0 az1s uone|ndod
[650°0-1 [62€°01 [800°0] [szor0l uoiBai ayp ui
0000~ 92000 10000 70000 saimfedioiunuw sy 4o JaquInN
[ese .3 [29¢ .: [ste .3 [siT .3 s1eA posdeo 0 JaquinN
09000 ¥220°0 2.000 6£00°0
[eot0] [oTt°0] [61€0] [s95°0] [eT80] [28070] [980°0-] [sse0-] [zes70-] [18z°0-] [1st°0-] [r9g70-]1 | uotbal juswanas Hoddns-J|as
£220°0 80£0°0 18T0°0 00£0°0 28500 67000 26700 1T€0°0- €£70°0- ¥750°0- S6€0°0- L¥¥0°0- 40 8jgeren Awwing
[O) (®) (0] () @ (®) @) (®) () @) @ (®)
mm_:_mn__o_csrc mc__ucsot:w S31110 810D

(98ueyo uonendod Jo d1ey) SINSOY UOLBWNSH [SPOIN PIPUAXY ‘|1 d[qeL



41

Policy Research Institute, Ministry of Finance, Japan, Public Policy Review, Vol.19, No.2, August 2023

"sonfea-} oxe [ ] ur soxngrg "A[oA100dsar ‘S[OAS] %0 PUB ‘%S ‘%1 U J& dOUBOYIUSIS sajeorpul  pue ‘, . ‘. . 1T AON

"S1001J0 JBAA pUEB SO0 POXY PONIWIO A 1 JON

Buiyorey [1\4 Buyorey 14 8|dwes
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 4 <qold
AV GEE'0T ¥02°02 Tre'2C 8122 L0¥'2C 12yl G656 9T0'TT 09v'€T 089°0T T0€CT anfea-4
909'¢ 909't 909'¢ 018'€ 018'€ 018'€ 260'T 260'T 260'T 9TT'T 9TT'T 9TT'T SUONRAISSO
[seeT-] [ogeT-] *xx[7G7°€-] xxxlLVT -] sanfediolunw ayy Jo
920°0- G200 6£0°0- Zr0°0- 8z1s uone|ndod
[9s0T] [z68°0] [z0070] [s61°0] uoifal ayp Ul
1000 1000 1000000 10000 saifediolunw 3y} 4o JaquinN
H%q.a Hoﬁm.: **LN_\.O €l **Lmﬁ €l 120K posdel Jo JaqUINN
1000 €000 €000 ¥00°0
wxxl[L2EV]  xx[2227]  xxx[92G°€] | sxxlivev]  «x[8T1C]  4xx[8167] | xxx[662€]  [TTET] [810°0] | xxxlOTZ¥]  [825°T] [sTe0]  |uotbBal Juswamas Loddns-j|as
T€0°0 1200 1200 0£0'0 2200 2200 T70°0 9000 0000 G700 1000 1000 40 8|qeLeA Awwng
[O) (®) () () (@ (e) [O) (®) (p) () () (e)
wm_:_mn_u_c:E m:__u::ot:m S91110 310D
"010 ‘sosuadxa oour)sIsse [e100S Surpn[oxa ‘eyrded 1od anjrpuodxa 8103 189y (7)
Buiyorely v Buiyarei I 8|dwes
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 4 <qoid
1€2'5¢ GGE'Ge 180'62 106'92 666'92 682'92 260'62 2S¢ 8£9'GZ 806'92 Y IANCTS 6T anfea-4
909°'c 909'c 909°'c 018'c 018'c 018'c 260'T 260'T 260'T 9TT'T 9TT'T 9TT'T SUONBAISS]O
[000°T-] [eg6°0-] »xx[6662-] »xx[€6T°€] sanfediolunw ayy Jo
6T0°0- 8100 GE0'0- €€0°0- az1s uone|ndod
[sreT] [z227] [900°0-] [s90°0] uoiBa1 ayy Ul
1000 1000 5000000~ 500000 edio1uNW 8y} 4O JaquINN
[e90 .o-u g.a i*rm.w €] ILN@,.@ €l s1eaA posder J0 JaqUINN
0000 1000 7000 700'0
xx[ET8'El  «[229T]  xxx[BEEE] | xxxlOv9€]l  x[612T]  «xx[9567C] | xxx[86€€]  [06€T] [ztr0-] | «xx[889°€]  [S2ST] [czo0]  |uoiBaijuawsnes Loddns-ylas
1200 9700 5200 G200 9100 2200 8£0°0 9000 5000°0- 9£0°0 1000 10000 40 8|qeLeA Awwng
@) () () () (@ (e) @) () (p) () (@) (e)
sanifediolunw Buipunounsg S3119 310D

eyrdeo 1od axmyrpuadxa 18301 18y (1)
(endeo 10d armyipuadxd [€10) [BOY) SINSAY UOnBWISH [OPOIA POPUAIXY 0T 2[qBL



42 MIYASHITA Tomohisa, SUMI Eiji / Public Policy Review

for the formation of the area is not statistically significant, despite the expectation that the
dummy is significantly negative. Second, the number of years since the area’s formation is
significantly greater than zero. Since the formation of the area, real total expenditure per
capita has increased with each passing year. The dummy for the formation of the self-sup-
port settlement region framework is positive and significant in both the total sample and the
matching sample when we use the sample of surrounding municipalities, but the number of
elapsed years to form the framework has no significant effect on real total expenditure per
capita. Next, contrary to the expectation that the dummy is significantly positive (columns
(b) and (e)), the number of municipalities in the region is not statistically significant in both
the core cities and the surrounding municipalities. Finally, the effect of population size on
columns (c) and (f) is confirmed. The dummy of self-support settlement region framework
formation is positive and significant in both the all sample and the matching sample for both
core cities and surrounding municipalities. However, the population size of the core cities,
which evaluates the effect of large municipalities, is significantly negative at the 1% level,
whereas the population size of the surrounding municipalities is not, contrary to the expec-
tation that small municipalities achieve the effect of economies of scale. Thus, we confirm
that although the large core cities have decreased the real total expenditure per capita by the
economies of scale, which form a self-support settlement region framework, the small core
cities and surrounding municipalities have increased compared to the candidate municipali-
ties of the framework, unlike hypothesis 2.** Furthermore, even when we use real total ex-
penditure per capita excluding social assistance and so on as the dependent variable, the
small core cities and surrounding municipalities do not decrease real total expenditure per
capita, despite the expectation that they would achieve economies of scale by forming a
self-support settlement region framework.

In light of the foregoing, the DID analysis using matching panel data shows that we did
not confirm the desired results in the self-support settlement region framework, even after
accounting for differences in the number of years, number of municipalities in the region,
and population size of the framework’s municipalities.

IV. Conclusion
This paper quantitatively examines the impact of a self-support settlement region frame-

work on demographics and average costs. Forming a self-support settlement region frame-
work is based on the municipalities’ voluntary decision. Therefore, the more serious the so-

** In III-4-1, when we analyzed PSM-DID which targets the surrounding municipalities in the large sample by Kernel Match-
ing, the result wasn’t any significant difference in real total expenditure per capita of the surrounding municipalities that have
formed a self-support settlement region compared to the surrounding municipalities that have not yet formed the region. These
differences in results may be due to differences in the analytical data. In PSM-DID, we define the municipalities that have
formed a self-support settlement region as of 2014 as a treatment group (Treated) and those that have not yet formed as a con-
trol group (Untreated), while in DID based on the matching panel data, we classify the treatment group (Treated) according to
the time of the formation of a self-support settlement region up to FY2014, and the control group (Untreated) according to the
previous years before the formation of the regions. The panel data processing method is based on Ferraresi et al. (2018), but
we will make the data to maintain consistency between PSM-DID and DID from the matching panel data in the future.
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cial decline in population, the more they may choose to form a region to increase the
region’s sustainability through wide-area cooperation between municipalities. We used
PSM-DID as the analytical method to avoid such selection bias.

The analysis yielded the following results. First, the self-support settlement region
framework did not affect population growth or maintenance. The rates of population change
and net migration in the core cities and surrounding municipalities of the self-support settle-
ment region framework were not significantly different from those in the candidate munici-
palities that could form the region. Using the panel data after matching in DID analysis, we
found no significant differences in the rates of population change and net migration between
municipalities that had formed a self-support settlement region framework and those that
had not. The same is true even when we used the number of elapsed years in the self-support
settlement region framework, the number of municipalities in the region, and the population
size of the municipalities as explanatory variables. The hypothesis was also not supported
by the findings on real per capita expenditure, which tended to increase rather than decrease
in the core cities and surrounding municipalities of the self-support settlement region frame-
work after the region’s formation, when compared to candidate municipalities that had not
yet formed a region. Specifically, when compared to candidate core cities that had not yet
formed a region, the core cities increased real total expenditure per capita with time after the
formation of the region. However, when the population size of the core cities was large,
economies of scale tended to limit expenditure compared to the candidate core cities. Fur-
thermore, using PSM-DID, and post-matching panel data, we confirmed that the surround-
ing municipalities’ real total expenditure per capita tended to be significantly higher than
that of the unformed candidate surrounding municipalities, even when they could reduce the
expenditure through economies of scale.

Previously, municipalities formed the self-support settlement region framework and then
collaborated in relatively simple policy areas such as industrial policy, tourism promotion,
and disaster countermeasures. As a result, they were unable to maintain and improve the re-
gion’s daily functions, which did not contribute to population growth or retention. Further-
more, because the self-support settlement region framework’s wide-area collaboration be-
tween municipalities has been limited in the scope of policy coordination, it has not been
able to achieve economies of scale and has not resulted in a reduction in real total expendi-
ture per capita. We hope that in the future, a self-support settlement region framework will
encourage the expansion of policy areas where cooperation between municipalities is diffi-
cult. For example, suppose the self-support settlement region framework establishes a mutu-
al network by concentrating advanced urban functions to core cities or sharing roles with
surrounding municipalities by reaching an agreement on the joint development and utiliza-
tion of facilities, infrastructure, and specialized human resources, or city planning through-
out the entire region. In that case, the municipalities may be able to prevent the region’s
population decline and achieve the economies of scale.

Finally, we summarize the paper’s issues. First, to evaluate the outcomes of wide-area
municipal cooperation, we should conduct a more comprehensive analysis that includes the
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outcomes for core region urban areas and the outcomes for the self-support settlement re-
gion framework after FY2015. Second, we could improve the analytical method to validate
regional coordination’s effects. Specifically, region-specific data, such as the degree of con-
centration of urban functions in the region’s core cities, must be constructed, and compared
for each region. Third, improved output indicators are required. Instead of the total popula-
tion, we should use the working-age population, the young population, the fertility rate, and
economic indicators used in previous studies. Fourth, we should consider the relationship
between wide-area cooperation and changes in the quality of public services in this analysis.
The formation of the self-support settlement region framework may have improved the
quality of public services in each municipality while increasing output (expenditure). In the
future, it would be preferable to improve the empirical analysis for evaluating policy not
only through output (expenditure), but also through the quality of public services.

V. Appendix
V-1. Propensity Score Matching

(1) Results of Probit Estimation

We use the dummy variable as independent variable in Probit estimation to calculate the
propensity score of the self-support settlement region, with 1 for municipalities that have
formed a self-support settlement region by FY2014 and 0 for municipalities that have not
formed a self-support settlement region. The factors that contribute to the formation of
self-support settlement region are the ordinary balance ratio, the local allocation tax rate (lo-
cal allocation tax/standard financial scale), the outstanding local government bonds rate
(outstanding local government bonds/standard financial scale), the number of members of
partial-affairs-associations, dummy variable of wide-area unions, dummy variable of a sec-
ondary medical care area, the rate of elderly people at least 65 years old, the number of hos-
pitals per 10,000 people, commuting rate to other municipalities (number of commuters to
other municipalities/number of workers), commuting rate from other municipalities (number
of commuters from other municipalities/number of workers in the place of employment),
population, area, and dummy variable of municipal mergers are used based on Sugahara
(2014) and Miyashita (2021). We use these data as of FY2008, the year before the start of
the self-support settlement region framework in consideration of endogenous characteristics
as the independent variables.

Each municipality may expect financial support measures from a self-support settlement
region framework. Municipalities with a higher ordinary balance ratio, higher dependency
on the local allocation tax rate, and higher outstanding local government bonds rate are
more likely to form a self-support settlement region. These variables are used as financial
factors in the formation of a self-support settlement region. In addition, as the formation or
non-formation of inter-municipal cooperation that existed before the formation of the
self-support settlement region may affect the formation of the region, the number of mem-
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bers of partial-affairs-associations, dummy variable of wide-area unions, and dummy vari-
able of a secondary medical care area are considered.” The rate of elderly people at least 65
years old and the number of hospitals per 10,000 people are added as independent variables
to take into account the impact of each municipality on medical care, because medical care
was the top area in which the outcomes of the self-support settlement regions were particu-
larly evident by the Regional Independence Support Division of the Local Administration
Bureau of the Ministry of Internal Affairs and Communications (2019). The commuting rate
to other municipalities (the number of commuters to other municipalities/the number of
workers) and the commuting rate from other municipalities (the number of commuters from
other municipalities/the number of workers in the place of employment) were considered as
spillover effects in Sugahara (2014), so they are also used as independent variables in this
paper. Population and area are control variables for the characteristics of each municipality.
Finally, the dummy variable of municipal mergers is the data that indicates 1 for municipali-
ties that merged during the period of the Special Municipal Mergers Law from FY 1999 to
FY2005 and 0 for all other municipalities. The merger dummy is added as an independent
variable to account for the possibility that municipalities that did not merge under the Spe-
cial Municipal Mergers Law may choose to cooperate with other municipalities for anticipa-
tion of economies of scale in administrative services.

The descriptive statistics for each variable used in Probit estimation and PSM-DID are
shown in Appendix Table 1 below. Note that the data are for core cities and candidate core
cities, as well as for surrounding municipalities and candidate surrounding municipalities.

Appendix Table 2 shows the results of Probit estimation of the factors that contribute to
the formation of a self-support settlement region, using the candidate core cities and the
candidate surrounding municipalities as control groups in the large sample. As commuting
rates to and from other municipalities are highly correlated, they are excluded as indepen-
dent variables in model (2) and (4). The ordinary balance ratio is negative and significant
only in model (4). Before this estimation, it was thought that municipalities with a rigid fi-
nancial structure would form self-support settlement regions, but the more flexible the finan-
cial structure is in surrounding municipalities, the more likely they are to form self-support
settlement regions. This may be due to the fact that the formation of a self-support settle-
ment region is accompanied by an increase in additional expenditures in cooperation with
other municipalities. However, no significant results are obtained for the core cities, a result
consistent with Sugahara (2014), who examined the factors that lead to the formation of a
self-support settlement region in the core city. The results for the rate of the local allocation
tax rate are positive and significant except for model (3). This suggests that municipalities
with a higher rate of local allocation tax are more likely to form a self-support settlement re-
gion. The outstanding local government bonds rate is positive and significant in models (3)
and (4). In the surrounding municipalities, the higher the rate of outstanding local govern-

* We created dummy variables for wide-area unions and a secondary medical area, with 1 for cases in the same area and 0 for
other cases, so that the relationship between the core city and surrounding municipalities could be taken into account.
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Appendix Table 1. Descriptive Statistics (Probit Model and PSM-DID)
(O Core cities in large sample

Variables Unit Observations Mean  Std. Dev.  Min. Max. ng:ie
Ordinary balance ratio % 186 91.703 6.388  64.800 107.500 A
Local allocation tax rate % 186 33.643 19.217 0.000  71.453 A
Outstanding local government bonds rate % 186 1.900 0.460 0.569 3.907 A
Partial-affairs-associations number 186 6.720 3.761  2.000  26.000 A
Dummy variable of wide-area unions dummy 186 0.129 0.336 0.000 1.000 B
Dummy variable of secondary medical area dummy 186 0.737 0.442 0.000 1.000 Cc
Rate of elderly people at least 65 years old % 186 25.025 4,156  13.753  37.249 D
Number of hospitals per 10,000 people rate 186 0.824 0.427 0.153 2.292 D, E
Commuting rate to other municipalities % 186 22,366  13.117 0.248  54.575 F
Commuting rate from other municipalities % 186 25180 13.436  0.437  61.062 F
Population number 186 149,927 226,159 18,444 1,930,496 D
Area km? 186 439.415 333.600 19.090 2,177.670 G
Dummy variable of municipal mergers dummy 186 0.323 0.469  0.000 1.000 H
Dummy variable of self-support settlement region framework dummy 186 0.366 0.483  0.000 1.000 [N
Difference of population change rate points 186 -0.225 0.321  -1.497  0.652 D
Difference of net migration rate points 186 -0.011 0.328  -1.336  0.953 D
Difference of real total expenditure per capita million yen 186 0.064 0.050 -0.141  0.217 A. D

ment bonds, the more likely it is that the municipality forms a self-support settlement region
with financial support from the central government.

The number of partial-affairs-associations is negative in all models and significant only
in model (2). The core cities have fewer administrative associations with other municipali-
ties before the start of the self-support settlement region framework, indicating that the core
cities have formed a self-support settlement region, which provides an opportunity for coop-
eration with surrounding municipalities. The dummy variable of wide-area unions is positive
and significant in all analyses. Both the core cities and the surrounding municipalities have
formed a self-support settlement region if they are members of the same wide-area union be-
fore the start of the self-support settlement region framework. The dummy variable of sec-
ondary medical area is positive and significant only in the case of surrounding municipali-
ties. This indicates that surrounding municipalities formed a self-support settlement region if
they are in the same secondary medical area as a core city before the start of the framework.

Next, for the medical-related variable for each municipality, the number of hospitals per
10,000 people is positive and significant in Models (3) and (4). In surrounding municipali-
ties, the larger the number of hospitals relative to the population, the more likely the munici-
pality is to form a self-support settlement region. The rate of elderly people at least 65 years
old is not significant in all models.

Furthermore, unlike Sugahara (2014), the variables on commuting rates did not yield
significant results.” Population obtained negative and significant results in models (3) and
(4). It suggests a tendency for municipalities with smaller populations to be adjacent to the
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(2 Surrounding municipalities in large sample

Variables Unit Observations  Mean  Std. Dev.  Min. Max. ng:ie
Ordinary balance ratio % 631 88.584 6.903 60.500 115.100 A
Local allocation tax rate % 631 48.851 23.256 0.000 87.596 A
Outstanding local government bonds rate % 631 1.723 0.479 0.097 3.788 A
Partial-affairs-associations number 631 8.647 3.167  0.000 19.000 A
Dummy variable of wide-area unions dummy 631 0.162 0.368 0.000  1.000 B
Dummy variable of secondary medical area dummy 631 0.689 0.463  0.000 1.000 C
Rate of elderly people at least 65 years old % 631 28.164 6.645  12.844 56.492 D
Number of hospitals per 10,000 people rate 631 0.738 0.856 0.000 6.079 D, E
Commuting rate to other municipalities % 631 37.527 17.052 0.000 78.755 F
Commuting rate from other municipalities % 631 31.748  15.259  2.047 74.907 F
Population number 631 25,695 33,960 345 483,348 D
Area km? 631 193.194 205.135 3.470 1,408 G
Dummy variable of municipal mergers dummy 631 0.135 0.342 0.000  1.000 H
Dummy variable of self-support settlement region framework dummy 631 0.410 0.492 0.000  1.000 IJ
Difference of population change rate points 631 -0.191 0.796  -4.828 5.138 D
Difference of net migration rate points 631 0.036 0.736  -4.177 4.654 D
Difference of real total expenditure per capita million yen 631 0.123 0.155 -0.267 1.633 A. D

Note 1: The data excludes Yubari City, specific municipalities affected by the disaster, and merged local munici-
palities during the analysis period after 2006.

Note 2: A: “Survey of Local Public Finance” by the Ministry of Internal Affairs and Communications; B: “Status
of formation of Wide-area Unions” by the Ministry of Internal Affairs and Communications; C: “Survey of Med-
ical Institutions” by the Ministry of Health, Labour and Welfare; D: “Counts of population, vital events and
households derived from Basic Resident Registration” by the Ministry of Internal Affairs and Communications;
E: “Survey of Public Facility Status” by the Ministry of Internal Affairs and Communications; F: “National Cen-
sus” by the Ministry of Internal Affairs and Communications; G: “Areas of prefectures and municipalities in Ja-
pan” by the Geospatial Information Authority of Japan; H: “Documents of Municipal Mergers” by the Ministry
of Internal Affairs and Communications, I: “Status of Efforts to Establish Self-support Settlement Region Frame-
work” by the Ministry of Internal Affairs and Communications J: “Progress of Self-support Settlement Region
Framework and Measures Taken by the Ministry of Internal Affairs and Communications” by the Ministry of In-
ternal Affairs and Communications.

core city in a self-support settlement region. The area is positive and significant in model (4).
Finally, while the dummy variable of municipal mergers is not significant in models (1) and
(2), it is negative and significant in models (3) and (4). It appears that surrounding munici-
palities that did not merge under the Special Municipal Mergers Law from FY1999 to
FY2005 are more likely to try to establish a self-support settlement region to promote coop-
eration with the core cities.

Since commuting rates to and from other municipalities are highly correlated, we use

% This may be an effect of the period and subject of the analysis differing from that of Sugahara (2014). In addition, this paper
assumes that the spillover effect exists outside of the self-support settlement region, and the commuting rate is constructed by
considering the number of commuters in municipalities outside of the self-support settlement region and its candidate munici-
palities. However, in Sugahara (2014), variables of commuting rates are created as spillover indicators limited to municipalities
within the region, which means that assumptions are made that limit the scope of the spillover effect.
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Appendix Table 2. Estimation results on the factors for the formation of a self-support settlement region: core cities and surrounding municipalities in large sample

Model (D (2) (3 (4)
Analysis subject Core cities Core cities Surrounding municipalities Surrounding municipalities
coefficient standard error  coefficient ~standard error  coefficient standard error coefficient ~ standard error

Ordinary balance ratio 0.020 0.020 0.013 0.020 -0.015 0.010 -0.020 ** 0.010
Local allocation tax rate 0.017 * 0.010 0.023 ** 0.009 0.005 0.005 0.008 * 0.004
Outstanding local government bonds rate -0.307 0.324 -0.114 0.300 0.264 * 0.149 0.303 ** 0.146
Number of partial-affairs-associations -0.040 0.034 -0.062 * 0.034 -0.024 0.020 -0.029 0.019
Dummy variable of wide-area unions 0.905 *** 0.317 0.797 *** 0.303 0.581 *** 0.159 0.568 *** 0.158
Dummy variable of secondary medical area 0.299 0.290 0.326 0.280 0.776 *** 0.149 0.822 *** 0.146
Rate of elderly people at least 65 years old -0.037 0.039 -0.030 0.037 -0.013 0.014 -0.001 0.013
Number of hospitals per 10,000 people 0.107 0.269 0.161 0.262 0.166 ** 0.076 0.181 ** 0.074
Commuting rate to other municipalities -0.013 0.023 -0.010 0.007
Commuting rate from other municipalities -0.018 0.025 -0.005 0.009
Population 0.000 0.000 0.000 0.000 -0.000 *** 0.000 -0.000 *** 0.000
Area -0.001 0.000 0.000 0.000 0.000 0.000 0.001 ** 0.000
Dummy variable of municipal mergers -0.281 0.236 -0.171 0.229 -0.538 *** 0.196 -0.535 *** 0.195
Constant -0.275 1.887 -1.250 1777 1.060 0.942 0.294 0.864
Observations 186 186 631 631
Pseudo R2 0.168 0.143 0.259 0.252
log likelihood -101.553 -104.648 -316.441 -319.583

Note: ***, ** and * indicates significance at the 1%, 5%, and 10% levels, respectively.

model (2) for core cities and model (4) for surrounding municipalities in PSM-DID.

(2) Discrimination and Goodness of Fit test for Propensity Scores

Appendix Table 3 shows the discrimination of the propensity score based on the results
of the Probit estimation of the factors that lead to the formation of a self-support settlement
region. The area under curve (AUC) is around 0.7 to 0.8 in all models. Appendix Table 4
shows the results of the goodness of fit test (Hosmer-Lemeshow) of the propensity score. y’
test rejects the null hypothesis that there is no difference between the predicted probability
based on the propensity score and the actual probability of forming a self-support settlement
region at the 5% level only in model (3) for surrounding municipalities in the small sample,
but does not reject the null hypothesis in the other models.

(3) Balance Test after Matching

Appendix Table 5 presents the results of Kernel Matching balance test (t-test). It can be
seen that for both core cities and each of the surrounding municipalities, independent vari-
ables that were significantly different by the t-test in the unmatched sample (Unmatched) are
no longer significant in the matched sample (Matched). Appendix Table 6 also presents the
results of the likelihood ratio test (LR test) to verify the reduction of bias before and after
matching for each matching method. It can be seen that there is no significant difference after
matching for any of the matching methods for both core cities and the surrounding munici-
palities, although there is a significant difference at the 1% level for the unmatched sample
(Unmatched). Bias of the sample is lowest in Kernel Matching for both mean and median ex-
cept for candidate surrounding municipalities in the large sample, indicating that there is less
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Appendix Table 3. Results of discrimination degree of propensity scores

Sample Small Large

Model (1) (2) &) (4) (1) (2) (3 (4
Number of observations 158 158 484 484 186 186 631 631
Area under ROC curve 0.757 0741 0730 0.725 | 0.761 0.752 0.819 0.814

Note: Columns (1) - (4) are results using propensity scores derived from Probit estimation for each model. Spe-
cifically, they are as follows. (1): The candidate core cities are the analysis subject and the commuting rates to
and from other municipalities are added as independent variables; (2): The candidate core cities are the analysis
subject and the commuting rates to and from other municipalities are excluded from independent variables; (3):
The candidate surrounding municipalities are the analysis subject and the commuting rates to and from other
municipalities are added as independent variables; and (4): The candidate surrounding municipalities are the
analysis subject and the commuting rates to and from other municipalities are excluded from independent vari-
ables.

Appendix Table 4. Results of goodness of fit test (Hosmer-Lemeshow) for propensity scores

Sample Small Large
Model (1 (2) (3 (4) (1) (2) &) (4)
Number of observations 158 158 484 484 186 186 631 631
Hosmer-Lemeshow chi2 8.97 8.97 16.51 6.96 353 7.96 1145 853
Prob > chi2 0.344 0345 0.036 0541 | 0.897 0438 0.177 0.384

Note: Same as Appendix Table 3.

bias than in the other matching methods. Therefore, we can see that the sample was random-
ly assigned to the treatment and control groups in the self-support settlement region by PSM.

V-2. Placebo Test

The placebo test is one in which the same estimating equation of PSM-DID is applied to
data for a period or group not covered by the policy to confirm that a policy affects only the
treatment group during the policy implementation period, and that the results are not similar
to those for the policy implementation period or target. In this paper, in order to confirm
whether the self-support settlement region framework is affected only by the period of the
start of the framework and the treatment group, we used the placebo test by PSM-DID using
data from FY2006 to FY2008, before the start of the framework. Specifically, based on the
propensity score matching obtained in Appendix V-1, we verify whether the differences in
the rates of population change, net migration, and real total expenditure per capita from
FY2006 to FY2008 differ depending on whether or not a self-support settlement region was
formed. The results of the analysis are shown in Appendix Tables 7-9. In both the small and
large samples, the core cities tend to have significantly higher rates of population change
and net migration than the candidate core cities in all matching methods. The net migration
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Appendix Table 5. Balance Test (t-test) Results

(O Comparison of core cities with candidate core cities in large sample

) Unmatched t-test
Variables
Matched Treated Control bias t
. . U 92.672 91.145 24.90 1.58
Ordinary balance ratio
M 92.632 92.931 -4.90 -0.31
. U 40.583 29.643 60.30 3.88 ***
Local allocation tax rate
M 40.243 40.061 1.00 0.06
. U 1.904 1.898 1.40 0.09
Outstanding local government bonds rate
M 1.908 1.888 4.50 0.29
. . . U 6.309 6.958 -17.90 -1.13
Number of partial-affairs-associations
M 6.303 6.570 -7.40 -0.50
Dummy variable of U 0.235 0.068 47.70 3.36 ***
wide-area unions M 0.212 0.197 4.40 0.22
Dummy variable of U 0.853 0.669 43.80 2,78 ***
secondary medical area M 0.848 0.852 -0.90 -0.06
Rate of elderly people u 26.063 24.427 40.80 2.63 ***
at least 65 years old M 26.049 26.279 -5.70 -0.32
. u 0.904 0.779 28.50 1.94 *
Number of hospitals per 10,000 people
M 0.910 0.880 7.00 0.39
. u 98,688 180,000 -40.30 -2.37 **
Population
M 100,000 80,668 9.80 144
u 442.770 437.480 1.60 0.10
Area
M 448.020 412.990 10.70 0.61
] o u 0.294 0.339 -9.60 -0.63
Dummy variable of municipal mergers
M 0.303 0.286 3.70 0.21

rate of the surrounding municipalities is significantly positive only for Nearest Neighbor
Matching in the small sample, but the other results are not significant. Appendix Table 9
shows that there is no significant difference in real total expenditure per capita before the
start of the self-support settlement region between the municipalities of the region and can-
didates, but in Table 15, we confirm that real total expenditure per capita tends to be signifi-
cantly higher in the surrounding municipalities than in the candidates for those municipali-
ties analyzed by PSM-DID using the small sample.

V-3. Panel Data Analysis

(1) Descriptive Statistics

The descriptive statistics for each variable used in the panel data analysis are shown in
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(2 Comparison of surrounding municipalities with candidate surrounding municipalities in large sample

. Unmatched t-test
Variables .
Matched Treated Control bias t
. . U 87.485 89.349 -27.50 -3.36 ***
Ordinary balance ratio
M 87.776 88.647 -12.90 -1.36
. U 59.103 41.713 81.70 9.93 ***
Local allocation tax rate
M 58.067 57.848 1.00 0.12
. U 1.815 1.659 33.10 4.08 ***
Outstanding local government bonds rate
M 1.797 1.808 -2.40 -0.23
) ) o U 8.842 8.511 10.50 1.29
Number of partial-affairs-associations
M 8.885 8.826 1.90 0.22
Dummy variable of U 0.259 0.094 44.20 5.65 ***
wide-area unions M 0.250 0.248 0.60 0.05
Dummy variable of U 0.892 0.548 82.70 0.84 ***
secondary medical area M 0.885 0.907 -5.30 -0.80
Rate of elderly people U 30.7 26.399 68.70 8.43 ***
at least 65 years old M 30.538 30.677 -2.20 -0.24
. U 0.896 0.628 30.30 3.91 ***
Number of hospitals per 10,000 people
M 0.763 0.807 -5.00 -0.50
. U 13,400 34,256 -68.90 -7.95 ***
Population
M 13,986 14,364 -1.30 -0.29
U 234.480 164.450 33.90 4,28 ***
Area
M 211.100 194.020 8.30 0.93
. o U 0.073 0.177 -31.80 -3.80 ***
Dummy variable of municipal mergers
M 0.078 0.086 -2.40 -0.31

Note 1: ***, ** ‘and * indicates significance at the 1%, 5%, and 10% levels, respectively.
Note 2: U indicates Unmatched and M indicates Matched.
Note 3: These are the results of Kernel matching.

Appendix Table 10 below. The 28 municipalities’ that belong to more than one self-support
settlement region are excluded from the panel data because it is not possible to assign vari-
ables (such as the number of municipalities) to the region. Thus, the sample sizes of the core
cities and surrounding municipalities in the matched sample are 1,092 and 3,606, respectively.

(2) Parallel Trend Assumption

The results of the event study are shown in Appendix Table 11. When using the rate of
population change as the dependent variable in the core cities, the dummy variable of the
three periods before the formation of self-support settlement region are significant at the

*7 For example, Esashi Town, Hamatonbetsu Town, and Nakatombetsu Town belong to the region with Wakkanai City as the
core city and to the region with Nayoro City and Shibetsu City as the core cities.
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Appendix Table 6. Results of Balance Test (LR-test)
Sample Analysis object Matching LRchi2 p>chi2 MeanBias MedBias
Unmatched 30.09 0.002 22.6 213
» Nearest Neighbor Matching 6.04 0.871 9.2 6.8
Core Cities . .
Radius Matching 3.20 0.988 7.8 7.1
Small Kernel Matching 0.68 1.000 3.9 3.7
Unmatched 90.34  0.000 29.8 32.3
Surrounding Nearest Neighbor Matching 10.87 0.454 6.5 4.2
municipalities Radius Matching 370 0978 5.1 6.9
Kernel Matching 6.60 0.830 4.8 35
Unmatched 34.95 0.000 28.8 28.5
o Nearest Neighbor Matching 14.93 0.186 11.1 125
Core Cities
Radius Matching 7.75 0.735 125 13.1
Kernel Matching 2.99 0.991 5.5 4.9
Large
Unmatched 215.24 0.000 46.7 33.9
Surrounding Nearest Neighbor Matching 13.65 0.253 6.5 5.4
municipalities Radius Matching 4840  0.939 36 2.2
Kernel Matching 4.740 0.943 3.9 2.4
Appendix Table 7. Placebo Tests (Rate of population change)
Analysis subject Sample Matching Treated Controls Difference  S.E. T-stat
Unmatched 0.046 -0.061 0.106 0.053 2.00 **
Small Nearest Neighbor Matching ~ 0.048 -0.141 0.189 0.079 2.40 ***
Radius Matching 0.086 -0.122 0.208 0.068 3.04 ***
Core Cities Kernel Matching 0.048 -0.102 0.150 0.063 2.37 ***
Unmatched 0.046 -0.053 0.099 0.048 2.05 **
Large Nearest Neighbor Matching ~ 0.027 -0.194 0.221 0.076 2.90 ***
Radius Matching 0.016 -0.131 0.147 0.064 2.28 **
Kernel Matching 0.027 -0.154 0.181 0.057 3.17 ***
Unmatched 0.059 -0.071 0.130 0.069 1.90 *
small Nearest Neighbor Matching ~ 0.015 -0.127 0.141 0.099 1.42
Radius Matching 0.001 -0.128 0.129 0.083 1.55
Surrounding Kernel Matching 0.015 -0.103 0.118 0.080 1.47
municipalities Unmatched 0.055 -0.089 0.144 0.057 2.54 ***
Large Nearest Neighbor Matching ~ 0.029 -0.051 0.079 0.104 0.77
Radius Matching 0.037 -0.086 0.123 0.079 1.56
Kernel Matching 0.029 -0.074 0.102 0.072 143

Note: ***, ** ‘and * indicates significance at the 1%, 5%, and 10% levels, respectively.
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Appendix Table 8. Placebo Tests (Rate of net migration)

Analysis subject Sample Matching Treated Controls Difference  S.E. T-stat
Unmatched 0.115 -0.005 0.120 0.053 2.27 **
Small Nearest Neighbor Matching  0.116 -0.098 0.213 0.081 2.63 ***
Radius Matching 0.150 -0.058 0.208 0.070 2.96 ***
. Kernel Matching 0.116 -0.054 0.170 0.063 2,70 ***
Core Cities
Unmatched 0.115 -0.003 0.119 0.048 2.48 ***
Large Nearest Neighbor Matching ~ 0.094 -0.109 0.203 0.076 2.69 ***
Radius Matching 0.079 -0.052 0.131 0.065 2.02 **
Kernel Matching 0.094 -0.089 0.184 0.056 3.28 ***
Unmatched 0.142 0.013 0.129 0.068 1.91*
Small Nearest Neighbor Matching ~ 0.105 -0.058 0.163 0.093 1.76 *
Radius Matching 0.077 -0.033 0.110 0.081 1.35
Surrounding Kernel Matching 0.105 -0.001  0.106 0.078 1.35
municipalities Unmatched 0.140 -0.019 0.160 0.056 2.86 ***
Nearest Neighbor Matching ~ 0.119 0.046 0.073 0.102 0.71
Large Radius Matching 0.125 0.019 0.105 0.077 1.37
Kernel Matching 0.119 0.038 0.081 0.070 1.16
Note: ***, ** and * indicates significance at the 1%, 5%, and 10% levels, respectively.

Appendix Table 9. Placebo Tests (Real total expenditure per capita)

Analysis subject Sample Matching Treated Controls Difference  S.E. T-stat
Unmatched -0.005 0.003 -0.008 0.006 -1.36

Small Nearest Neighbor Matching ~ -0.003 -0.008 0.005 0.007 0.69

Radius Matching -0.003 -0.005 0.002 0.007 0.21

Core Cities Kernel Matching -0.003 -0.002 -0.001 0.007 -0.18
Unmatched -0.005 0.004 -0.009 0.005 -1.73

Large Nearest Neighbor Matching ~ -0.005 0.006 -0.011 0.010 -1.17

Radius Matching -0.004 0.004 -0.008 0.007 -1.06

Kernel Matching -0.005 0.002 -0.007 0.006 -1.13

Unmatched -0.003 0.007 -0.011 0.011 -0.97

Small Nearest Neighbor Matching ~ 0.003 0.024 -0.021 0.015 -1.40

Radius Matching 0.000 0.014 -0.013 0.012 -1.14

Surrounding Kernel Matching 0.003 0.010 -0.007 0.011 -0.60
municipalities Unmatched -0.005 0.004 -0.009 0.009 -1.01
Nearest Neighbor Matching ~ 0.003 -0.004 0.007 0.014 0.54

Large Radius Matching 0.005 0.003 0.003 0.010 0.28

Kernel Matching 0.003 0.005 -0.002 0.010 -0.20

Note: ***, ** and * indicates significance at the 1%, 5%, and 10% levels, respectively.
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Appendix Table 10. Descriptive Statistics (Matched Sample)
(D Core cities

Variables N Mean  Std. Dev. Min. Max.
Rate of population change 1,092 -0.428 0.884 -2.006 8.492
Rate of net migration 1,092 -0.079 0.674 -1.462 7.671
Real total expenditure per capita 1,092 0.463 0.106 0.272 1.025
Real total expenditure per capita, excluding social assistance expenses, etc. 1,092 0.310 0.077 0.185 0.798
Dummy variable of self-support settlement region framework 1,092 0.252 0.434 0 1
Number of elapsed years 1,092 0.731 1.478 0 6
Number of the municipalities in the area 1,092 0.965 2.615 0 19
Population size of the municipalities 1,092 0.236 0.425 0 1

(2 Surrounding municipalities

Variables N Mean  Std. Dev. Min. Max.
Rate of population change 3,606 -0.851 1.204 -5.207 17.263
Rate of net migration 3,606 -0.238 0.852 -3.729 14.673
Real total expenditure per capita 3,606 0.637 0.383 0.245 5.508
Real total expenditure per capita, excluding social assistance expenses, etc. 3,606 0.470 0.313 0.153 4.885
Dummy variable of self-support settlement region framework 3,606 0.267 0.442 0 1
Number of elapsed years 3,606 0.771 1.512 0 6
Number of the municipalities in the area 3,606 1.795 4,175 0 19
Population size of the municipalities 3,606 0.037 0.190 0 1

Appendix Table 11. Event Study Results

Analysis subject Core cities Surrounding municipalities
Real total dit Real total ditt
Depgndent Population change  Net migration eal fota exp‘en Hure Population change ~ Net migration eal fota exp_en Hure
Variable per capita per capita
excluding excluding
Total social assistance Total social assistance
expenses, etc. expenses, etc.
Formation of -0.0119 -0.0104 -0.0144 -0.0174 -0.0165 -0.0186 0.0465 0.0482
self-support settlement region
"3 years" [-1.767]* [-1.591] [-0.107] [-0.137] [-1.339] [-1.508] [0.491] [0.551]
Formation of -0.0007 0.0000 -0.0743 -0.0680 -0.0167 -0.0220 -0.0352 -0.0527
self-support settlement region
"-2 years” [-0.125] [0.004] [-0.646] [-0.623] [-1577] [-2.077]** [-0.433] [-0.701]
Formation of -0.0076 -0.0062 0.0148 0.0174 -0.0069 -0.0110 -0.0331 -0.0285
self-support settlement region
"1 year" [-1.558] [-1.303] [0.153] [0.189] [-0.735] [-1.180] [-0.460] [-0.430]
Dummy variable of -0.0056 -0.0038 -0.0213 -0.0186 0.0150 0.0125 -0.0035 0.0099
self-support settlement region
framework [-1.278] [-0.906] [-0.246] [-0.227] [1.836]* [1.523] [-0.055] [0.171]
Formation of -0.0057 -0.0047 -0.0820 -0.0654 0.0001 -0.0010 -0.0004 0.0391
self-support settlement region
"+1 year" [-1.218] [-1.034] [-0.878] [-0.738] [0.013] [-0.109] [-0.006] [0.633]
Formation of 0.0015 0.0011 0.0211 0.0233 0.0040 0.0046 0.0840 0.1016
self-support settlement region
"+2 years” [0.320] [0.233] [0.223] [0.259] [0.433] [0.503] [1.198] [1.569]
Formation of 0.0068 0.0068 0.0578 0.0441 0.0004 0.0021 0.0444 0.0474
self-support settlement region
"+3 years" [1.373] [1.413] [0.591] [0.476] [0.038] [0.222] [0.616] [0.713]
Observations 1,092 1,092 1,092 1,092 3,606 3,606 3,606 3,606
Year effects YES YES YES YES YES YES YES YES
Fixed effects YES YES YES YES YES YES YES YES

Note 1: We omitted fixed effects and year effects.
Note 2: ***, ** and * indicates significance at the 1%, 5%, and 10% levels, respectively. Figures in [ ] are
t-values.
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10% level, but the rest of the periods are not statistically significant, thus satisfying the par-
allel trend assumption. When studying the rate of net migration as the dependent variable in
the surrounding municipalities, the dummy variable of the two periods before the formation
of the region are significant at the 5% level, but the rest of the periods are not statistically
significant, indicating that the parallel trend assumption is satisfied.
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