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ABSTRACT

Nowadays the regional gaps between the metropolitan area and the local areas in Japan have expanded. We can
also guess the importance of this problem from the situation which “Headquarters for Overcoming Population
Decline and Vitalizing Local Economy” has been established in the Cabinet and various efforts for that have
been made. Gini coefficients have often been used when the regional gaps are analyzed but, in many cases, the
Gini coefficients focus on incomes of people. Then we have developed a new model of Gini coefficients which
focuses on the number of public facilities to analyze the regional gaps from the viewpoint of public
infrastructure. Thus it has turned out to be no regional gap from the viewpoint of public infrastructure around
principal stations as a result of the analysis conducted on the basis of the data concerning the number of public

facilities around principal stations of 47 prefectures by using the model.
Keywords - Regional Revitalization, Gini Coefficient, Regional Gaps

Date Of Submission:15-09-2018

Date Of Acceptance: 01-10-2018

I. INTRODUCTION

Japan today is facing growing inequalities
between metropolitan Tokyo and regional cities. The
gravity of this problem is implied by the fact that the
Japanese  government has  established the
Headquarters for Overcoming Population Decline
and Vitalizing Local Economy [1], which undertakes
various initiatives. The Gini coefficient is a method
employed in analyzing social disparities, but many
studies apply it to individual incomes. The current
study takes an approach to social polarization in
terms of public infrastructure. We have thus
developed a new Gini coefficient model focusing on
the number of public facilities. Using this model, we
analyzed data on public facilities around major
railway stations in 47 prefectures in Japan. The
results showed that there were no major regional
disparities among all these 47 prefectures in terms of
near-station public infrastructure.

I1. BACKGROUND

Japan has been active in efforts to
redevelop regional areas, with the Cabinet Office’s
Headquarters for Overcoming Population Decline
and Vitalizing Local Economy established in 2014
being an example. The underlying idea is that
revitalization of regions is indispensable for the
country’s economic growth. The Headquarters aims
mainly to support small and medium enterprises,
assist talent-matching between universities and local
businesses, and pursue various initiatives to lessen
social inequalities among different regions. In
studies of social polarization, the Gini coefficient is
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used as one of the inequality measurements. To cite
a few examples of analyses based on the Gini
coefficient, the Cabinet Office’s 2012 Annual
Report on the Japanese Economy and Public
Finance[2] analyzed the income disparity and found
that the income distribution was in a downward
trend and that the intragenerational gap was
widening. Tachibanaki[3] has conducted an
international comparative study of Gini coefficients
and suggests that, contrary to the general belief,
income is distributed less equally than the
international standards. Meanwhile, the Ministry of
Health, Labour and Welfare published the survey on
the redistribution of income 2011[4], in which
income redistribution was analyzed in terms of the
improvement of Gini coefficients, and reported that
it was shown to be effective to some extent to
resolve the inequity in income distribution.

As we discuss in Section 2, some new Gini
coefficient models have been suggested recently,
targeting data other than income, such as the
percentage of people receiving social welfare
services and social security benefits. However, there
has not been a model that addresses data on public
facilities. The “public facilities” in this study refer to
not only the infrastructure managed by the national
or local governments, but also some facilities for
public use managed by the private sector. It is highly
important to analyze public infrastructure and
services that cater to the basic needs in life, whether
they are administered by the public or private sector,
as they concern the social life of the nation.
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In this study, therefore, we have developed
a Gini coefficient model that addresses the number
of public facilities. Section 4 presents an evaluation
trial using this model. The results showed that no
major regional disparities were found among the 47
prefectures in terms of near-station public
infrastructure. Based on this result, a discussion is
presented in Section 5.

1. EXISTING AND RELEVANT STUDIES

The Gini coefficient is an index which can
be used to analyze income inequality between
nations and regions, and it is obtained through a
combination of the Lorentz curve and the line of
perfect equality. The coefficient’s scale is between 0
and 1, where a value closer to 1 indicates greater
inequality.

Many of the existing studies concerning the
Gini coefficient use a model that deals with data on
income[5-8].  Suzuki[5] calculated the Gini
coefficients based on income data by dividing it into
the impact of “real wage income” and that of
“differences in labor structures.” The results
indicated that prefectures with high income levels
were inhabited by high-income earners who worked
for major corporations or manufacturers, and the
wages for those who worked for smaller businesses
or in the service industry in the same area were
raised through the leveling of wages internal to that
area. Thus, he concluded that these were the factors
contributing to the interregional inequality.

Similarly, Otsuka[6] analyzed income data
to obtain the Gini coefficients, from which she
concluded that an increase of elderly population did
not necessarily make the income-level inequality
greater; its impact on the inequality could be
reduced, depending on the fluctuation of the elderly
population.

“The 2009 Minister of State for Economic
and Fiscal Policy Report [7] “states that the
inequality continues to grow in terms of wages and
household income, but the progress of the disparity
has been moderate in recent years. The increasing
inequality in household income is mainly attributed
to the growing number of the unemployed due to the
economic downturn. The estimate of wage
inequality with the unemployment rate factored in
suggests that the disparity decreased during the
period of economic recovery between 2002 and
2007. The results from the Gini coefficients thus
obtained from the income data led to the conclusion
that the economic recovery was the most significant
factor that contributed to the amelioration of the gap.
The same report also states that the redistribution of
income has a significant impact on minimizing the
disparity, with social security being an effective
means of redistribution owing to the aging
population, whereas taxation is losing impetus for
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the same purpose. With reference to the survey on
income redistribution, Japan has a relatively low
level of effectiveness from income redistribution
compared to other OECD member states—the gaps
remain almost unchanged after the redistributions for
all age groups other than the senior population.
Furthermore, it has been less effective if we look
solely at a number of reforms of social systems,
including social security, which have been
implemented recently. Given these, the present
redistribution systems arranged around the public
pension fund are deemed insufficient for correcting
the inequalities against working population.

Maeda et al.[8] address the income
inequality in China through the Gini coefficient,
with respect to the country’s economic growth in
recent years and the problem of income disparity.
For their theoretical analysis, the authors
theoretically consider the relationship between
capital accumulation and the Gini coefficient. This
theoretical consideration draws on the framework of
the Harris-Todaro model, which is an economic
model believed to be useful for analyzing the
Chinese economy, in order to analyze the
relationship between capital accumulation as a result
of economic growth and the Gini coefficients. They
thus elucidated that the Gini coefficients were
determined by the rural population ratios and the
relative income ratios in rural areas. In order to
investigate the influence of capital accumulation on
the Gini coefficients, they firstly analyzed the impact
of capital accumulation on the two determinant
factors separately. Using the results of this analysis,
they probed the impact on the Gini coefficient
models that reflected the intensity of impact of these
cases respectively. As a result, they verified that
capital accumulation always lowers the rural
population ratio, and that on the other hand, the
relative income ratio of the rural areas increased
only if the rural population was sufficiently large
and their productivity was sufficiently high. From
this study, they have gained the knowledge that the
Gini coefficient becomes smaller through capital
accumulation based on economic growth only if
those conditions are met. In other words, if the
conditions are not satisfied, it is possible that the
Gini coefficient increases as capital accumulation
progresses, which points to the possibility of
increasing income inequality together with economic
growth.

Meanwhile, there are other Gini coefficient
models proposed recently, designed to use data other
than income data. Tashiro, et al.[9] studied people
aged 65 or over who do not require long-term care
(200,000 individuals across Japan) and investigated
the regional correlation between income inequality
(the Gini coefficient) and the number of remaining
teeth of those people, comparing these figures
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according to the coefficients. Then, they conducted a
multi-level analysis based on the ordinal regression
logistic model with the dental status as an objective
variable, personal variables as explanatory variables,
including the samples’ gender, age, education,
equivalent income, current living conditions,
household size, diabetes treatment and smoking
status, and average equivalent income as a regional
variable. In their conclusion, they recognized the
correlation between the regional inequality of
income and the inhabitants’ dental statuses.

Oo0i[10] addressed the question of why
some prefectures have more students who continue
with  further education at universities. She
harmonized her data so that social and economic
factors {parents’ occupations, their financial
capacity, the distance to the university, number of
available places in the faculty (capacity) and the
domestic environment for studying} are leveled out
throughout the country and applied the data to the
Gini coefficient model. The result of the analysis
thus identified the regional inequality.

There are also many papers that address the
issue of social polarization without using the Gini
coefficient. Miyazawa [11] created base data for
analyzing regional disparities in the Japanese
economy, using data on production and the number
of employees.

Ushizawa, et al. [12] conducted a
comprehensive analysis of the relationship between
the data concerning the percentage of people living
on welfare benefits and data on nine indicators
(unemployment rates, divorce rates, the proportion
of elderly population, income levels, the amount of
savings, the proportion of property owners, the
percentage of three-generation households, the
production of the construction industry against the
production of all industries). They thus developed
and proposed an explanatory model of interregional
inequalities. Based on this, they concluded that
unemployment rates, divorce rates and the
proportion of elderly population, the factors
considered to be direct contributors to deteriorated
livelihood, were the major factors in inequality.
Regarding the regions that proved unexplainable,
they showed that cultural differences, social
relationships and other factors influenced in a
complex manner. The existing studies such as the
above apply non-income-based data to the Gini
coefficient, but there have been no studies that
propose a Gini coefficient model in terms of public
facilities.
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While the present study obtains Gini
coefficients focused on data concerning the number
of public facilities near the major railway stations in
all of the 47 prefectures in Japan, there are some
existing studies on interregional inequality in
relation to the attributes of the stations[13-15].
However, they analyze the station attributes using
dummy coefficients, and not the Gini coefficient.

IV. PROPOSED CONCEPT
A. Survey of public facilities

Before obtaining the Gini coefficient, it is
necessary to establish a reference point common to
all regions. In this study, therefore, we set railway
stations as the reference point (because all
prefectures have them and many people use them) to
survey the public facilities in their vicinities. In
practice, data were taken from the “Shutten
Senryaku Joho-kyoku [16] ” database to determine
the major railway station for each prefecture by the
number of users per day. The major stations
determined in this way, we surveyed all public
facilities located within 1 km radius from them.

Regarding the definition of “public
facilities” in this study, we used the public facility
information defined on Google Places API[17], as
this program was used to obtain the data on the
number of public facilities. It should be noted that
the API can only return up to 20 facilities in one
search session. Where there were more than 21
facilities in the area (near the station), therefore, we
used the Mapion telephone directory[18] to
supplement the data on the number of public
facilities.

Table 1 below shows the numbers of public
facilities for each prefecture, obtained based on the
concept above. The stations constitute the rows and
each column represents a type of public facility.
While the values in Table 1 are the actual numbers
of facilities, these are prone to relative distortion as
the total numbers of facility types are variable. For
example, as Table 1 indicates, the number of
hospitals is far greater than the numbers of other
facilities. If these figures are used in analyses as they
are, the outcome will be subject to a significant bias.
Therefore, we converted these figures into relative
frequencies (dividing the number of a given facility
by the total number of the same facility type), as
shown in Table 2. The Gini coefficient for this study
was, thus, calculated using the relative frequencies
in Table 2.
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Table 1: Number of public facilities for 47 prefectures

Prefectures | Station Total Number of public facilities

Name of public | Police | Hospi | Munic | Post | Hig | libra | Sub | Stati Uni Firch | Park
facilities Statio tal ipal Offi h ry way on vers ouse
n Office ce Sch Stat ity
ool ion

Hokkaido | Sappolo | 268 6 218 | 10 14 |5 |2 4 |1 5 1|0 3
Station

Aomori Aomori | 73 3 45 8 6 0 (1 0 1 0 4 5
Station

lwate Moriok | 107 2 73 5 5 5 |1 0 |1 1 |3 11
a
Station

Miyagi Sendai 258 7 197 | 14 13 (3 |1 6 |3 1 1]0 13
Station

Akita Akita 115 5 78 5 6 6 |2 0 |1 0 |1 11
Station

Yamagata | Yamaga | 98 1 61 10 |7 2 |2 0 |1 1 10 13
ta
Station

Fukushim | Koriya | 83 1 57 5 6 4 |0 0 |1 1 |5 3

a ma
Station

Ibaraki Mito 79 2 41 8 4 7 |1 0 |1 1 1 13
Station

Tochigi Utsuno | 110 3 77 |2 5 (3 |1 0 |1 2 |0 16
miya
Station

Gunma Takasak | 118 1 86 3 5 2 |0 0 |1 0 |3 17
i Station

Saitama Omiya | 207 4 164 | 5 8 [3 |2 0 |1 3 |2 15
Station

Chiba Nishi 81 1 49 6 4 0 (2 0 |3 1 1 14
Funaba
shi
Station

Tokyo Shinjuk | 406 3 331 | 6 19 |5 |2 7 |13 |8 |2 10
u
Station

Kanagawa | Yokoha | 242 6 180 (10 |8 4 |2 1 |6 4 |2 19
ma
Station

Niigata Niigata | 123 3 85 |6 3 |4 |1 0 |1 3 |2 15
Station

Toyama Toyama | 82 2 37 |6 8 3 |1 0 |3 0 (4 18
Station

Ishikawa Kanaza | 115 14 | 59 4 7 1 |2 0 3 0 8 17
wa
Station

Fukui Fukui 112 4 69 7 9 3 |1 0 |2 0 |0 17
Station

Yamanash | Kofu 103 2 75 5 9 2 |1 0 1 0 2 6

i Station

Nagano Nagano | 87 1 59 |5 6 3 |2 0 |2 0 |3 6
Station

Gifu Gifu 143 2 110 | 2 5 4 |1 0 |3 1 1]0 15
Station

Shizuoka Shizuok | 170 4 123 | 8 7 2 |2 0 |4 2 2 16
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a
Station

Aichi Nagoya | 221 2 170 | 5 11 |5 |1 3 |3 4 |2 15
Station

Mie Yokkaic | 113 1 7 |6 5 5 |1 0 |1 0 |3 16
hi
Station

Shiga Shiga 91 3 66 |4 5 2 |0 0 |1 0 |0 10
Station

Kyoto Kyoto 140 4 89 10 11 |1 |2 1 |3 3 |2 14
Station

Osaka Osaka 367 4 305 | 4 18 |6 |2 0 |5 8 |3 12
Station

Hyogo Sannom | 314 5 246 | 11 12 |14 |1 3 |6 5 |4 17
iya
Station

Nara Nara 130 5 87 |9 8 4 |1 0 |2 2 |0 12
Station

Wakayam | Wakaya | 144 3 109 | 7 7 1 1|0 0 |2 1 |0 14

a ma
Station

Tottori Tottori 103 2 60 9 5 0 |1 0 1 0 3 22
Station

Shimane Matsue | 56 0 37 4 6 0 |1 0 1 0 |4 3
Station

Okayama | Okaya 204 1 165 | 5 8 6 |1 0 |1 1 |3 13
ma
Station

Hiroshima | Hiroshi | 171 2 126 | 6 6 5 11 0 1 3 2 19
ma
Station

Yamaguch | Shimon | 49 1 28 |6 4 0 |1 0 |1 0 |2 6

i oseki
Station

Tokushim | Tokushi | 139 3 100 | 8 7 4 |1 0 1 1 3 11

a ma
Station

Kagawa Takama | 84 2 60 |4 5 2 |1 0 |2 0 (0 8
tsu
Station

Ehime Matsue | 73 0 49 |7 4 2 |1 0 |3 1 1]0 6
Station

Kochi Kochi 129 2 88 |6 5 1 |1 0 |1 2 |2 21
Station

Fukuoka Hakata | 239 4 194 | 4 9 2 |2 1 |1 0 |3 19
Station

Saga Saga 64 0 44 5 3 2 |1 0 |1 0 1 7
Station

Nagasaki | Nagasa | 154 5 102 |16 |6 2 |2 0 |1 0 |3 17
ki
Station

Kumamot | Kumam | 56 0 32 5 6 0 (1 0 1 1 2 8

0 oto
Station

Oita Oita 155 4 122 | 5 4 4 |1 0 |1 0 |2 12
Station

Miyazaki | Miyaza | 102 5 65 |9 5 3 |1 0 |1 1 |1 11
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ki

Station
Kagoshim | Kagoshi | 168 1 127 | 6 6 5 |1 0 |2 2 |1 17
a machuu
ou

Station
Okinawa | Kencho- | 122 1 87 |6 5 2 |1 0 |4 0 |3 13
mae
Station

Table 2: Number of public facilities for 47 prefectures (in relative frequencies)

Prefecture | Station Name Total Relative frequencies of public facilities
5 relative
frequencie | Police | Hospita | Municipa | Post | Hizh | Hbrar | Subway | Watio | Universit | Firehons | Park
sof public | Station| 1 10ffice | Office | School| y [ Station | = ¥ e
facilities
3383 bagaﬂamn U965 0000|0009 WUTDI | UAUAIT U T UL TOT00| 0.0099 PRI UATE | UL

Yamaguch |  Shimonosels IO 00073 00037 C.0T8Y | U.O0TIH| 0000 UOT73| 0.0000| 00099 | 00000 (O.0ZI3 | O.0I00
Station

Shiza Shiza Station U0 U9 00135 O.0T30| 00139 OOTH [ 00000 00000 00099 [ 00000 C.0000] 0.0T68

Shimane | Matsue Station UTE| 00000 00073 OOTS0[ 0009 | 00000 [ 00175 00000 00099 | 00000 O.0428] 0.0030

Kumamot Kumamoto OIT7AT TO0ouT 0.0763 TUTE3 [ U0 OOy [ TOT7= 0.0u0T| 0.009y U0 UUIIFT 003
0 Station

Kagawa Takamatsm UTT99| U0T38] U0IZI| C.0I30(| U018 | U0 [ UOT7s| 0.0000] 00198 | 00000 0.00001 00TH
Station

Ehime | Matme Station UT309| U000 00100 O.02Z% [ O.0TT| OOTE | 00175 00000 0.0297| OOM5| 00000 | 0.0T0

Gonma | Takasaki Station TTRE 00073 00173 O.009% [ 00130  OOTH [ 00000 00000 0ou9 | 00000 OO%9| 00

Yamanashi|  Kofu Station UTEEI| U146 00153 O.0T6T | 0026 COTH| 00175 O.0000] 0.0099 [ 00000 (O.0213 | 00T

Wakayam | Wakayama UIIR| U0Z19] U0ZZI] 026 | U009 C.O0TZ | C.0000( ©O.0000] 00198 | O.OMES|[ 000001 00I%
a Station

Apmori | Aomori Station UT53 TOIT9| 00092 O028T| C.0T79| O.0000| OOT73 | U.0000| 00099 [ C.0000|  O.0476 | U.00H

Chiba | Nishi Funabashi UIBZI[ 00073 O0T00| 0009 | COTIH| 00000 | UO351| o.0000| 00297 OOMEF| 0008 |00im
Station
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Tochigi Utsnnomiya 016397 0.0Z19] 0.0157 U085 [ 00149 O.02I6 [ 0.0I73  0.0000( 0.0099 0.0I507 0.00007 0.0Z88
Station

Fulushim | Koriyama Station UTe3E| 00073 OOITE|  O.0T6T [ 0.0T79| U0Z88 | 0.0000| O.0000( 00099 | O.OI45| O.053Z[ 000

Tottori Tottori Station UTe73| 0.0M46| 00122 O.0I9%[00T49| 00000 | 00173 0000|0009 00000 O.0319 [ 0.0%63

Yamagata | Yamagata Station UT689| 0.0073| 00124 00326 00X09| 00TH [ 00331 00000( 00099 OOI43| 0.0000 [ 0.0218

Nagano | Nagano Station UT720] 00073 00120 O.0Te3 [ 00179 | 0218 [ 0.0337| O.0000( 00198 | 00000 O.0319 | 0.0

Gifn Gifu Station OTI7317 0.01467 0.02I4] 00063 | 0.0T49] O.0IEE | O.0T73] O.00007 0.0I3T[  O.0T43] 0.00007 0.0I32

Mie Yokkaichi Station UT79Z 00073 00133 00193 [ 00149 00360 | 0.0175| 0.0000( 0.0099 | 00000 O.0319[ 00268

Oita Oita Station UT799| U09I| 00249 O.0TeT [ 0.0TI9| O0Z88 [ 0.0T75| O.0000( 00099 | 00000 O.0Z1F [ 0.0200

Fulkni Fuleni Station 018041 0.0Z5I] 0.0T41 U02IF [ U069 | O.0IT6 | 00T75| 0.0000( 0.0T98 | 0.0000| 0.0000| 0.0I%%

Okinawa Kenché-mae 0I548| 0.0073] 00177 O.0IS3 [ 0.0I49| O.0IH | O.OI75] Q.0000( 0.03%¢| 0.0000( O.03IF| 0.0ITR
Station

Tharaki Mito Station UTEST| 0.0T46| O0084| O.0Z6T[O0TI9| 0030 [ 00073 C0000( 00099 00043 O.0106 [ 00218

Miyazali | Miyazalki Station UTEGR| 0.0363| OOI3Z[ O.0I9F[ 00T 00T | 00173 C0000| 00099 O.0I43| O.0I06 [ 00183

Kochi Kochi Station OTRTT| 0OT4E| 00179 00195 [ 00149 | 00072 | 00175 O.0000( 00099 | 00290 O.0Z13 0032

Iwate | Morioka Station UTE90| 0.0T46| 00139 O.0T6T[00T49| 00360 | 00073 00000( 00099 O.0L43| O.0319 [ 0018

Abkita Alita Station U078 | 0.0363| 00139 OOIGX[ 00079 00437 [ 00331 0.0000( 0.0099 | 00000 O.0I06 [ 00183

Toyama | Toyama Station UIZ0TT 001467 00073 OOI93 | 00139 0.0IT6 | O.0T73]  0.00007 0.0I37 000007 0.0426 ] 0.0302

Tokunshima Tokunshima 0.2T037 0.0ZT9] 0.0I04 U0I6T [ O.0I08[ U.0ZEE [ 00075  0.0000] 0.0099 0.0T4% 003197 0.0TES
Station

Kagoshim | Kagoshimachuno OITIT| 0.0073] 00159 00197 [ O0T73 | U030 | 00075 0.0000] 0.0198 0.0I50 U.0T08 | 00285
a u Station

Niizata Niigata Station 0IT35] 0.0219] 00173 U.0T95 [ 0.0090| O.0Z88 [ 0075  0.0000( 0.0099 004377 O.0II3 | 0.0I32

Okayama | Okayama Station UIT99 | 00073 0.0338 U083 | 0.0239 | 0043 | 0073 00000 0.0099 00143 0.0319] 0.0IT8

Nara Nara Station 0IIIT] 00363 0077 00293 [ 00239 | O.0Z88 [ 0.0T73| 0.0000| 0.019% 0.02507 0.0000 | 0.0I0T

Hiroshima | Hiroshima Sation 0I378] 0.0T46] 0037 00193 [ 00179 | 00360 | 00173 0.0000 0.0099 004357 Q0II3 | 0.031

Nagasaki | Nagzasaki Station 02477 0.0365| 0.0I08 UOSIT [ 00179 | 0014 | 00331 0.0000| 0.0099 0.0000( 0.0319] 0.078%

Saitama Omiya Station 02333 001911 0.0334 U0TET | 00239 | 00218 | 00331 0.00007 0.0099 00435 O.O0IT3]0.0I3

Shiznoka | Shiznoka Station 0I67T4] 0.0I9Z] D0.0I31 0.0ZeT [ 0.0Z09] O.0TH | 00331 0.0000] 0.03%8 002507 0.0IT3 | 0.0Iek

Fuknoka | Hakata Station 02703 0.0I9I| 0.0333 U0130 | 0.0269 | 0014 | 0033 00353 | 0.0099 0.0000( 0.0319] 0.0315

Kyoto Eyoto Station 03TI4] 0.0I9I] D.0TIET 0.0326 | 0.0338[ 0.007I| 0.035T] O.0383| 0.0I37 0.0435 OD.0II3| 0013

Ishikawa | Kanazawa Station 03338 0.I0IZ7 0.0TI0 O.0T30] 0.0Z09] 0.0072 T 0.0331 0.0000 ] 0.0I37 0.00007  0.083T| 0.0IE%

Aichi Nagoya Station 04074 0.0146] 0.0348 0.0T63 | 0.0328[ 0.0360 | O.0I73]  O.I154| 0.0I37 0.0380( 0.0II3 ] 0.0I32

Kanagawa | Yokohama Stafion U498 | 00435 0.0387 0.0326 | 0.0I39| O.0Z88 | 0.035T] O.0383| 0.03%4 0.0380( 0.0II3|0.0315

Osaka Osaka Station 043359 0.0I927 0.06I2 O.0T30  0.0337] 0.0431 T 0.0331 0.0000] 0.0433 OII39]  0.0315 | 0.0I01

Hokkaido | Sappelo[Station 047437 00438 0.0444 0.0326 [ 0.04T8] 0.0360 | 0.0331 U153 0.0099 U.07I3]  0.0000 | 0.0030

Miyagi | Sendai Station O5TI6] OOSIT] 004017 C.0430] O038E] 0.02Ie [ O.0TT3] 02308 O0I97] OQOI43] 0.00007 0.0ZT%

Hyozo Sannomiya OFII97 00383 00301 OO0ISE| 00T O0ISEQO0IT]  OITS)003d] 0.07I3] 0.04Z8] 0.0Z8%
Station

Tokyo | Shinjulm Station 07886 OOIIS] 00673 OOI9R] O.0367] 0036000331 O0Ze8I[OIZET[ OIIR] (003
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B. Preparation of quintile table

This section explains a model to prepare a
quintile table from Table 2. The Cabinet Office
surveys create quintiles by sorting the target
households in terms of the monthly net income

(income in cash) in order from the lowest to the

highest and dividing the corresponding adjusted

number of tabulated households into five quintile. In
this way, five quintiles | to V are created in the order
of income from the lowest to the highest. In the
present study, however, it is impossible to divide the

47 prefectures equally into five segments because

the rows represent the prefectures’ main railway

stations while intending to create quintiles by the
values under Total shown in the third column of

Table 2. Therefore, the quintile table is generated

through the steps (1) to (4) shown below. Table 3 is

the quintile table created from Table 2.

[Quintile model for this study]

(1) Sort the prefectures by the values under Total in
Table 2 in ascending order.

(2) Extract the maximum and minimum total values
from Table 2 and calculate the formula “= (max
- min) / 5.” The solution of the formula is
defined as difference (DIFF). Based on Table 2,
the minimum and maximum values are 0.0984
and 0.7886, respectively, and DIFF is 0.1380.

(3) As shown in Table 3, each quintile is marked
with its range (classLO to classUP), according
to which the Total data in Table 2 are
reorganized. For example, the classLO for Class
| is the minimum value (0.0984), and the
classUP will be obtained by adding DIFF
(0.1380) to classLO (0.0984), which is 0.2364.
The classLO for Class Il will be set as classUP
of Class | (0.2364) + 0.0001 = 0.2365, and so
forth. The rest is also determined using the same
algorithm.

(4) Finally, distribute the data into one of the
classes according to the defined ranges (classLO
to classUP) and obtain the average of the Total
values in each quintile. Take Class |, for
example. The mean of the aggregate of Total
values for all the prefectures in Table 2 that fall
within the range between 0.0984 and 0.2364 is
0.1670. This value is set in the second column
of Table 3.

Using the algorithm above, the quintile
table (Table 3) is created. This table is set in the first
and second columns of Table 4 to obtain the Gini
coefficient, which will be explained later.

Table 3: Quintile table
Class (range of | Mean value of the

Total value) Total for the class
(classLO to

classUP)

1 (0.0984-0.2364) | 0.1670

11 (0.2365-0.3745) | 0.2753

Il (0.3746- | 0.4503

0.5126)
v (0.5217— | 0.5229
0.6508)
V (0.6509+) 0.7886

Il. RESULTS OF THE ANALYSIS OF
PUBLIC FACILITIESWITH GINI
COEFFICIENT

This section describes the results of the
analysis of public facilities shown in Table 2, using
the Gini coefficient model explained in the previous
section, with reference to Table 4 and Figure 1.
Table 4 is arranged with Class (range) and Mean
value of Total for the Class in the first and second
columns, respectively, taken from the quintile table
(Table 3), and the third column represents the
cumulative value of Column 2 under Cumulative
value of the mean values. For example, this value for
Class Il is a sum of the mean values for Classes |
and 11 (0.1670 + 0.2753 = 0.4423 = 0.44). Column
4 is for the line of perfect equality and shows the
quintile points on this line. Column 5 is for Lorenz
curve, and the values are obtained by dividing the
cumulative mean for respective class by that for
Class V (2.20) in Column 3. For example, the
Lorenz curve value for the first quintile (Class 1) is
obtained thus: 0.17 / 2.20 = 0.08. Column 6 (area)
is for the area under the Lorenz curve for each class,
and it is obtained according to the trapezoidal rule.
For example, the area of the second zone (Class I)
under the Lorenz curve is given thus:

{0.40 — 0.20) # {(0.08 + 0.20)
0.028 =
2 1)

Lastly, the Gini coefficient in Column 8 is
obtained by multiplying by two the value obtained
by subtracting the sum of the trapezoidal area under
the Lorenz curve (shown in Column 7, which is
0.3647) from the area under the line of perfect
equality (0.5). Thus: (0.5 - 0.3647) * 2 =0.2706. The
Lorenz curve and the line of perfect equality thus
obtained by the model above are illustrated in Figure
1. According to Hamamatsu[19], the Gini coefficient
that indicates standard distribution in society is
between 0.2 and 0.3. With reference to this range,
the analysis results (Table 4 and Figure 1) show that
the Gini coefficient is 0.27, and this suggests that
there is no interregional inequality in terms of the
number of public facilities around major railway
stations.
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Table 4: Gini coefficient obtained from the public facility data

Class (range) | Mean value of | Cumulative Line of | Lorenz | Area Sum of | Gini
the number of | value of the | perfect | curve area coefficient
public mean values equality
facilities

0.00 0.00 0.00 0.008 0.3647 | 0.2706

I 0.0984— | 0.1670 0.17 0.20 0.08 0.028

0.2364
Il | 0.2365- | 0.2753 0.44 0.40 0.20 0.061
0.3745
I | 0.3746- | 0.4503 0.89 0.60 0.40 0.105
0.5126
IV | 0.5127— | 0.5229 1.42 0.80 0.64 0.164
0.6508
V | 0.6509+ | 0.7886 2.20 1.00 1.00
1.00
0.90
5 080
g 0.70
hg 0.60
% 0.50 an@ms [ orentz curve
% 040
S Line of perfect
£ 030 .
= equality
é 0.20
0.10
0.00
0.00 0.20 0.40 0.80 1.00

Cumulative share of households

Figure 1: Gini coefficient obtained from the data on the number of public facilities

111. DISCUSSIONS ON THE ANALYSIS
OUTCOMES

This section presents a discussion based on
the Gini coefficient obtained in the previous section.
As Table 2 is reordered by the Total values from the
lowest to the highest, prefectures with many public
facilities are gathered toward the bottom of the table,
and many of these prefectures have a major city. If
the Gini coefficient model in this study shows the
existence of inequality (the Lorenz curve forms
below the equality line), this will be interpreted that
public infrastructure is concentrated in major cities.
There are many reports that acknowledge inequality
through income-based Gini coefficient analyses,
such as the aforementioned 2012 Annual Report on
the Japanese Economy and Public Finance[2] by the
Cabinet Office. However, the Gini coefficient

DOI: 10.9790/9622-0809054253

analysis made in the previous section reveals that
interregional inequality does not exist in terms of
public facilities. This result offers a very interesting
insight.

In his paper, Ataka[20] gives an overview
of recent studies and publications on the trends in
social polarization. Ohtake[21], for example,
concludes that inequality is largely explained by the
growth of apparent income gap resulting from an
increase of single-households and population aging.
He points out the danger of focusing on inequality
purely in statistics. Meanwhile, Matsutani[22] points
out that the rapid aging of the labor population in
urban areas is likely to diminish the size of the
economy at a rate faster than the shrinking of the
national economy as a whole. Based on this
observation, he concludes that the economic gap
between regions in Japan is expected to become
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smaller in the future. These two researchers make a
point that interregional inequality requires all
relevant factors to be considered, such as population,
aging society and economy. This is a problem that is
not easily resolved.

Nakayama[23] approaches the problem
from the perspective of urban planning and asserts
that cities must follow planned downsizing in the
future, assuming that the population will inevitably
decrease. He explains the necessity to reorganize
urban space including surrounding areas based on
planned population distribution, such as selective
use of existing infrastructure, rather than shrinking
the suburban areas without a plan.

Morikawa[24] discusses regional disparity
from the viewpoint of the national administrative
structures between centralized and decentralized
systems, analyzing Japan in comparison with
Germany, where regional disparity is smaller. He
notes that opinions are divided on whether the high
concentration of population and industry in Tokyo
makes economic sense, as it is difficult to verify it
precisely. His opinion is that, while it is difficult to
fundamentally change the high concentration in
Tokyo, it is desirable that that concentration is eased
to some extent for equality between regions.

Referring to the policies on mitigation of
the high concentration in Tokyo and interregional
inequality, Kawasaki[25] attempts to determine
whether the slowing population mobility in recent
years is attributed to reducing regional gaps based on
the ideas of neoclassical economics. He uses the
marginal product of the factor of production to
analyze how it is distributed among regions. The
analysis found that the inequality in the marginal
product of private capital was relatively small
compared to the marginal product of labor, the
regional inequality of which was great. He claims
that the financial distribution for vitalization of
regional economy has stopped the migration of
people from rural to urban areas to an extent, but has
compromised the potential to boost local
productivity. His conclusion is that we need policies
to improve the productivity of regional areas instead
of considering financial redistribution in order to
reform the Tokyo-focused centralization and
promote autonomy of regional economies.

As seen in the previous section, we have
found that there is no inequality in terms of the
number of public facilities. This implies that the
environment has been developed for businesses to
step out into regional cities and create employment
for local populations or improve local productivity.
This, together with the aforementioned study by
Kawasaki, suggests that the high concentration in
Tokyo can be possibly decentralized.

Meanwhile, Mochizuki[26] points out that
social polarization is not simply a matter of
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inequality, but it could cause an extreme imbalance
of power between regions or degeneration of
regional communities. As population declines and
ages progressively in regional areas before these will
manifest in urban populations, many local
governments face financial difficulties. The
degeneration of regional communities has thus
become a serious problem. As the financial
difficulties deepen, it is more difficult to provide
support from the central government than before.
Mochizuki  therefore  asserts that regional
communities must take the initiative and strengthen
their efforts to be self-reliant.

Takayama[27] gives an overview of the
state of regional policies, stating that economic
policies in recent years have shifted the focus from
balanced development to regional revitalization.
Like other papers and publications, he explains that
an inequality exists today between prefectures, with
Tokyo holding a significantly advantageous status.
He analyzes that, given the advancing globalization
and financial difficulties concerning the national
economy, it is increasingly difficult to tackle
interregional inequality as a central agenda of the
national government policies, and thus the focus has
veered toward regional revitalization where local
authorities and economies must stand on their own
feet. Where it concerns inter-prefectural disparity,
many indexes point to the advantageous position
held by Tokyo. However, the disparity between
prefectures excluding Tokyo has been significantly
reduced. To look at the issue from a different
perspective, the high concentration in Tokyo is the
most influential factor for inequality in the Japanese
economy even today.

In many of the papers referenced above the
unanimous point is that wealth is concentrated in
major cities, or rather, in Tokyo alone, and this is
polarizing society. However, the Gini coefficient
analysis presented in the previous section has shown
that, in terms of public infrastructure, there is no
significant interregional disparity. Considering the
arguments advanced by Nakayama, it seems tenable
that urban space, including the surrounding areas,
must be entirely reorganized based on planned
population distribution, such as selective use of
existing infrastructure. Together with Takayama’s
paper, the inequality between Tokyo and the rest of
the country is expected to diminish through planned
redistribution of the population highly concentrated
in Tokyo, provided that other factors are also duly
considered, such as capacity, regional variances in
details, and so on for administrative and private
services at the receiving end.

This study focused on public infrastructure
as a new index to consider the issue of social
polarization. The outcome of the analysis has proved
that there is no disparity between major cities and
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regional cities in terms of public infrastructure,
indispensable for residents’ daily living. This
suggests that redistributing urban populations to
regional areas probably will not cause them major
problems as far as their lives in the destination areas
are concerned. Therefore, moving administrative
functions and businesses, centralized in Tokyo, to
regional cities can boost regional life and economy.
Through the vitalization of regional cities, the wealth
highly concentrated in Tokyo is redistributed to
other parts of the country, and the Japanese economy
is expected to thrive further. Mochizuki in his
aforementioned paper considers the aging of
regional populations problematic, but this aspect
may be addressed appropriately if the population
redistribution is planned carefully. The result gained
in this study can facilitate new knowledge when
considered in combination with other papers. In this
regard, it offers valuable contributions toward
further development of the Japanese economy.

IV. CONCLUSION

Vitalization of regional economies is
gaining impetus in Japan today, and the Cabinet
Office of the Japanese government takes a lead in
various initiatives to address interregional inequality.
While the Gini coefficient is an oft-used method in
inequality research, it is applied mostly to income
data, and there have been no Gini coefficient models
that address the number of public facilities. This
study, therefore, developed a new Gini coefficient
model based on public facilities. Using this model,
we analyzed the number of public facilities around
major railway stations in 47 prefectures in Japan.
The results found that there was no major disparity
between these prefectures, the analysis of which is
presented in Section 4. This finding implies that
public infrastructure is sufficiently developed in
regional cities. Given this result, we pointed out in
Section 5 that redistribution of the population
concentrated in Tokyo to regional areas would not
cause problems in people’s lives and that an overall
improvement in income levels could be expected by
boosting regional populations. Many papers referred
to in Section 5 also indicate the problems deriving
from the high concentration in Tokyo. Therefore, the
knowledge imparted by them together with the
outcome of this study can contribute toward the
resolution of those problems, leading to
improvement in the interregional inequality of
Japanese society.
However, redistribution of population must be
carefully planned, and other factors must be taken
into consideration, such as administrative and
private services indispensable for business and
domestic activities. Therefore, the outcome of this
study—that there is no inequality between regions in
terms of public facilities—must be considered in

combination with knowledge taken from other
sources.
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