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Abstract

In South Korea, emphasizing efficiency over equity in urban development strategies has led to a sustained concentration
within the capital region, perpetuating regional disparities. Regarding inequality, the deepening inter-regional disparities,
coupled with the deprivation of opportunities, are questioning the feasibility of a balanced development. This study utilizes a
multiple deprivation index to analyze spatial patterns of inequality across 250 municipalities nationwide, aiming to diagnose
regional imbalances. Therefore, 40 detailed indicators capable of measuring deprivation levels were collected. A rescaling
process followed by reliability testing organized these indicators into six sector-specific categories. Subsequently, statistical
significance was assessed through ANOVA and post-hoc tests. These findings were followed by conducting Global Moran's
| and LISA analyses. The analysis revealed that the degree of inequality by sector exhibits a consistent trend of spatial
clustering, with notably high values in the living environment sector. However, when examining the overall level of inequality,
the values diminish, displaying a generally uniform trend and indicating that inequality is not excessively concentrated in
specific areas. This suggests the importance of considering the balance between sector-specific and overall inequality in
developing future policies to reduce inequality.
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tions are being raised about balanced development in rela-
tion to the reduction in opportunities.

Regarding the issue of inequality in Korea, concentration
in the capital region has not been alleviated with persisting
regional imbalances. Considering the income distribution
indicators as of 2021, the Gini coefficient has increased for
both total and net assets since 2017, and the income quintile
share ratio has also increased by a factor of 0.11 points
compared to 2020, indicating that income inequality has
become more severe. On the other hand, the income decile
share ratio increased by a factor of 061 points compared to
2019, and the relative poverty rate decreased by 0.2% points
compared to 2020, indicating that the income disparity has
been alleviated (KOSIS, 2023). This is interpreted asa tempo-
rary phenomenon in which the median income and
poverty line itself increased because the overall income
increased during a specific period (COVID-19) due to disas-
ter relief funds and subsidies for small businesses. The elderly
poverty rate also decreased further in 2021 but is still the
highest among the OECD countries. The national gross
domestic product (GRDP) increased by 6.8% compared to
2020, but most of the production indicators are concen-
trated in Seoul and Gyeonggi, revealing the concentration
in the capital region.

Furthermore, Korea is already experiencing serious aging
of the population in rural regions. As of 2015, the aging rate
in rural regions was 21.4%, which is higher than the
national average (KOSIS, 2024a). This trend is gradually
worsening, and as of 2022, the proportion of people aged 65
or older among the agricultural population reached 49.8%,
which is almost half the total population (KOSIS, 2024a).
Population migration along with aging is one of the main
causes of inequality between regions. Currently, in Korea,
overpopulation occurs in the capital region, which provides
better residential conditions and job opportunities, while
underpopulation continues in non-capital regions (Lee et
al., 2023). As of 2022, the population of the capital region was
calculated to be approximately 26.05 million or 50.5% of the
national population (KOSIS, 2024b), which reflects the
concentration of population in the capital region. With
regard to the net migration to the capital region, young
people in their 20s exhibited the highest outgoing rate.
Population outflow changes the age structure within a

region, promoting aging and accelerating the natural
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decline in birth rates, thereby resulting in a vicious cycle in
regions with declining populations. In addition, due to
industrial stagnation or sluggish local economy, there is a
clear tendency for working-age populations in rural regions
and small and medium-sized cities to move to large cities,
and this phenomenon is further deteriorating regional
imbalances in the country.

The deterioration of equality within cities has been identi-
fied as one of the factors that hinder balanced regional devel-
opment. This situation can explain various problems and
phenomena that occur in each field and has served as the
basis for research that tracks the relationships (Jarman, 1984;
Townsend et al., 1988; Carstairs and Morris, 1990; Son, 2002;
Jeong et al., 2006). Accordingly, various indicators are being
developed and utilized to measure the status of cities, such
as a multidimensional poverty index, complex deprivation
index, living social overhead capital (SOC) deprivation
index, population decline index, urban decline index, urban
resilience index, and park deprivation index (Lee et al., 2022;
Shin et al., 2009; Im et al., 2021; Jo, 2014; Kim, 2019).

The inequality that the present study focuses on is the
sustainability of regional coexistence. Because it values
equity and inclusiveness, it is useful when seeking alterna-
tive qualitative urban development directions. Accordingly,
this study analyzes the spatial patterns of inequality that
appear at the regional level and seeks to diagnose regional
imbalances. The specific purposes are as follows. First, we
seek to identify patterns of regional inequality through
regional deprivation indicators used to measure regional
living conditions. In addition, we will derive regional difter-
ences in economy, society, health, safety, living environ-
ment, and inter-regional mobility. Second, the inequality
that appears in the national space will be diagnosed using
the multiple deprivation index, which is a composite of
regional deprivation indices by sector, and then policy
measures will be proposed to reduce these imbalances and
disparities. These results may contribute to the establish-
ment of spatial strategies for resolving imbalances, and

directions for balanced regional development.

2. Scope and Method of Study

The spatial scope of the present study is 250 municipalities

nationwide, and the smallest unit of analysis is SiGun'Gu.
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The temporal scope is one year in 2020 because the regions
exhibiting inequality were analyzed using the latest available
data in 2021. The content scope includes assessing the degree
of inequality between regions based on the multiple depri-
vation index measurement indicator, veritying the spatial
autocorrelation of the derived comprehensive inequality
results, analyzing spatial patterns, and the like. Finally, this
article presents a spatial strategy for balanced development
in regions where inequality appears.

(Figure 1) shows the methodology of the present study.
First, a total of 40 basic data applicable to local conditions
were collected from theories and previous reports. The
collected indicators reflect a total of six sectors in the analy-
sis: economy, society, health, safety, living environment, and
inter-regional mobility. Thereafter, an analysis of descriptive
statistics (average score, standard deviation) of detailed indi-
cators was conducted for the entire country, and statistical
significance was tested through one-way analysis of variance
(ANOVA) and Scheffe and Duncan post hoc tests (¢ = 0.05).
Based on the constructed data, clustering patterns were
confirmed through the global Moran's index to determine

whether there was spatial autocorrelation in regions where
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Figure 1. Description of the research flow

inequality appeared. This is because the characteristics of a
specific region where inequality appears tend to be similar
for neighboring regions, so sectoral characteristics of
inequality may be spatially clustered. Lastly, in order to
analyze significant spatial correlations between regions, the
spatial distribution of imbalance was visualized using the
Local Indicators of Spatial Association (LISA) analysis tech-

nique.

I1. Review of Theories and Previous
Studies

1. Review of Previous Studies on Inequality

Inequality does not have certain rules and manifests itself
in diverse and heterogeneous ways in ditferent regions
(Smith, 2008). Inequality is a topic that is extensively studied
in various academic fields including economics, sociology,
and urbanology, and each field deals with inequality from its
own perspective. In economics, it is explained that spatial
differences between regions cause the concentration of
economic activities in a specific region, which provides the
region with favorable conditions and creates a spatial imbal-
ance in economic performance (Combes etal., 2008). Sociol-
ogy mainly deals with the unequal distribution of power,
resources, and opportunities between individuals and
groups, and explains that the unequal distribution is shown
in various forms, including differences in accessibility to
education, health, and housing, and difterences in percep-
tions of cultural capital and identity. On the other hand,
inequality in urbanology is discussed in relation to the
uneven distribution of resources and services within an
urban space. Inequality is approached from various aspects,
including residential areas, education, health services, public
spaces and infrastructure accessibility. Inequality commonly
occurs in the process of urban and regional development,
and represents geographical diversity and imbalance based
on differences between regions. This kind of inequality is
understood to have been continuous since the early stage
formation of cities (Korzeniewicz and Moran, 2009).

In academic discussions on inequality, it is necessary to
carefully consider the possible confusion with the concept
of social exclusion. Although inequality and social exclusion

are closely related to each other, there are clear differences
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in the approach and focus. Inequality primarily defines the
uneven distribution of economic, social, and cultural
resources and opportunities, which manifests itself as differ-
ences between individuals and groups. On the other hand,
social exclusion includes not only economic exclusion but
also exclusions in social networks and political participation,
so it is a broader concept than inequality. The connection
between the two above-mentioned concepts is based on the
fact that deterioration of inequality increases the risk of
social exclusion, and social exclusion may also further dete-
riorate inequality within specific groups. In addition, a clear
distinction is required regarding the multidimensional
aspects of inequality and social exclusion: the multidimen-
sionality of inequality refers to inequalities that appear in
several domains of life, while the multidimensionality of
social exclusion focuses on the extensive exclusion processes
and their dynamic characteristics that go beyond simple
inequality (Levitas et al., 2007).

In previous studies conducted in Korea and other coun-
tries on inequality between regions based on these concepts,
local deprivation has been measured at the socioeconomic
level using residents’ income, education, employment,
unemployment, health, living environment, crime, disabil-
ity, and the like, based on a physical deprivation index, social
deprivation index, and living environment index (Noble et
al., 2006; Maier et al., 2012; Figari, 2012). In addition, studies
have been conducted in Korea to measure regional dispari-
ties in terms of vulnerabilities in access to medical care,
infrastructure, parks, and the like. Studies on inequality
related to access to medical care include the study by Kim
and Choi (2014), who developed a regional health depriva-
tion index and then analyzed health inequality in urban
areas, and the study by Shin et al. (2009), who developed an
integrated deprivation index that matches the situation in
Korea. In addition, Kim (2019) proposed a park deprivation
index as an alternative indicator for promoting inclusive
urban park policies applied the proposed index to seven
major metropolitan cities, and presented a method for
selecting regions with a relatively high demand for park
policies. In relation to inclusion, Kang (2019) integrated
underprivileged groups such as women, children, the
elderly, and the disabled and then evaluated the inclusive-
ness of Busan Metropolitan City and derived a vulnerability

map of areas with a low level of inclusion, thereby present-
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ing spatial strategies for individual vulnerable areas. In addi-
tion, Kwon and Choi (2021) employed inclusion indicators
to investigate the level of inclusiveness throughout the
country to identify regions with high inclusiveness and
regions with relatively low inclusiveness.

Among the previous studies, several are considered to be
closely associated with the present study in the sense that
available data was used on a pilot basis in those studies in an
attempt to synthesize the granularity of spatial units and the
degree of deprivation by areas. These include the study
conducted by Jung et al. (2021), in which the current status
of local living service facilities in Seoul was analyzed, and the
degree of inequality in local living service facilities by auton-
omous district was measured, the study conducted by Lee
and Nam (2021), in which a deficiency index was used to
identify areas with a low level of smart city living services in
Seoul, and the study conducted by Im (2021), which estab-
lished the framework and indicator system of the multiple
deprivation index to diagnose living SOC condition.

Next, studies that are highly associated with the present
study, which employs indicators to derive spatial distribu-
tion patterns, were reviewed in each inequality section. The
studies related to the economy sector are described below.
Shin (2021) evaluated income disparity within metropolitan
cities and provinces and between SiGun'Gu regions using
household income big data and imbalance indices in 100
m-grid units, investigating and visualizing the global and
local characteristics of the income distribution imbalance.
Park and Lim (2016) analyzed the spatial patterns of poverty
by measuring economic residential segregation using resi-
dential segregation indicators. In the society sector, Yoo and
Choi (2019) measured the distribution of small business
owners aggregated within a 100 m X100 m grid through
spatial autocorrelation, and visualized spatial dependence
and heterogeneity for Cheonan-si and Asan-si. In addition,
Choi et al. (2018) analyzed the disparities in labor productiv-
ity by autonomous district in the Honam region and
assessed the spatial patterns and influences of the labor
productivity disparity between regions, considering local
spatial effects.

In the health sector, Kim et al. (2022) searched all of Korea
to identify SiGun-Gu regions with high a stress recognition
rate and SiGun-Gu regions with a low stress recognition

rate and investigated their changes by performing a hot-stop
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analysis of stress recognition rates over the past 10 years
from 2012 to 2021. Kim and Kim (2019) investigated the
spatial distribution of health levels in Suwon-siand analyzed
the degree of clustering of vulnerable groups with relatively
good or poor health conditions. In the safety sector, Lee and
Yeo (2021) analyzed the spatial distribution patterns of the
integrated regional safety index for primary local govern-
ments throughout Korea and found that the capital region
is a relatively safe area compared to other cities. Son et al.
(2023) derived drought hot-spot areas by performing a
spatial autocorrelation analysis on climate change scenarios,
thereby predicting and analyzing the change patterns of
future drought hot-spot areas in the Nakdong River basin.
In the living environment sector, Hong and Hong (2021)
analyzed the degree of inequality in the location of electric
vehicle charging stations using the bivariate local Moran’s
index, and Kim (2016) analyzed the degree of inequality in
opportunities to use public childcare services provided by

Seoul Metropolitan Government.

2. Distinctiveness of the Present Study

Previous inequality-related studies have shown that vari-
ous deprivation factors in social, cultural, spatial, and living
environment categories converge into economic factors and
thus affect the formation and reproduction of inequality.
This perspective has limitations in that it may easily incline
toward a material perspective since the formation and
reproduction of inequality are ultimately determined by
economic factors. Nevertheless, summarizing the details
covered in previous studies, it can be seen that most studies
employed socioeconomic indicators to measure the level of
inequality and deprivation. In particular, regional disparities
have been analyzed in terms of access to medical care and
park distribution, and through this, inclusive policy
measures have been proposed. This confirms that economic
factors are relatively important from the perspective of
inequality. However, some studies only focused on specific
sectors, and a comprehensive analysis of inequality between
regions as a whole is lacking. In addition, research directly
addressing inequality between regions has been insufficient.
Therefore, in addition to various socioeconomic indicators,
there is a need to investigate the spatial inequality aspect of

population migration between regions.

Therefore, the present study investigated how various
patterns of inequality, including spatial inequality, are
formed at the regional level in a situation where population
outflow to the capital region is accelerating. In other words,
the difference between the present study and previous stud-
ies is that the present study directly measured spatial
inequality through movements between regions. In this
regard, Chetty et al. (2014), Tammaru et al. (2016), and Lee
and Shin (2018) showed that socioeconomic inequality can
also occur in spatial forms between cities and regions. There-
fore, most previous studies have employed the accessibility
to living services and urban infrastructure among various
dimensions of inequality, while the present study is unlike
the previous studies in that it determined whether

geographical factors cause spatial inequality.

lll. Analytical Framework

1. Selection of Multiple Deprivation Indicators
to Measure Inequality

In the present study, in order to evaluate the level of
inequality in the communities, we collected detailed indica-
tors for each of the seven sectors of the Multiple Depriva-
tion Index (MDI) used in Im et al. (2021). Thereafter, we
further selected indicators suitable for measuring inequality
based on the deprivation indicators proposed in various
previous studies in Korea and other countries, as shown in
(Figure 2).

A total of 40 indicators were used to evaluate the level of
inequality in individual regions, and they were established
based on the data from the National Tax Service (NTS),
Small and Medium Enterprises and Markets Service
(SEMAS), Korea Culture and Information Service (KCISA),
Korea National Statistics Portal (KOSIS), the Ministry of
Health and Welfare (MOHW), the Ministry of Public
Administration and Security (MOIS), and the Ministry of
Land, Infrastructure and Transport (MOLIT) as of 2021. As
shown in {Table 1), the collected measurement indicators
were divided into sectors of economy, society, health, safety,
living environment, and inter-regional mobility according
to the previous studies reviewed above.

First, for the economy sector, which includes income and

employment, as indicators the study used gross income
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Figure 2. Selection and sectoral classification of inequality indicators

Table 1. Analysis indicators and source

Classification Indicator Source
Gross income from employment Year-end income tax filing
(2021 Total earning - 2021 Earned income tax credit) status by Si-Gun-Gu (NTS)
Business Closure Rate Commercial district status,
ot (2021 Number of closed businesses+(2021 Active businesses + 2021 Closed Open/closure rate status
Y businesses) (SEMAS)
Percentage of residents with an income of 20 million KRW or less ~ 70 million Resident distribution by
KRW or more income bracket in Si-Gun-Gu
(2021 Korea Credit Bureau(KCB) Income estimation service criteria) unit nationwide (KCISA)
Proportion of non-resident households not living in housing Population and Housing
(2021 The number of non-residential households in accommodation establishment:  Census, Korea Statistical
Society rooms, dormitories of social facilities, guesthouses, vinyl houses, etc.) Information Service (KOSIS)
Number of private academies per thousand school-aged population Korea Educational
(2021 Number of private institutes + 2021 Resident population)x1,000 Development Institute (KOSIS)
Physical ability
Self-management
T T 2021 Integrated index of the system Community Health Survey
bl petivites obdaly g across five dimensions of quality of life (MOHW)
Pain-Discomfort
Anxiety-Depression
Traffic accidents
Fires
Safety Crimes 2021 Indicator of sector-specific living Local Safety Index, MOIS

Public safety safety levels classified into 5 grades

Suicides

Infectious diseases

10 2EA%, Hs9H Mas (2024)

(Continue on next page)



Development of an Index for Diagnosing Regional Inequality Levels and Analysis of Characteristics by Region

Classification Indicator

Community(Local) parks,

Theme parks

Public sports facilities

Daycare centers

Kindergartens

Elementary schools

Living Libraries
environment

Cultural and performance facilities

Senior welfare centers

Medical clinics

Private medical clinics

Hospitals

General hospitals

Emergency medical facilities

2021 Accessibility by facility, population
distribution within service areas

Source

Land Use and Welfare Index,
National Geographic
Information Institute, MOLIT

Net migration rate

(Number of migrants=Population at Midyear)x100

Inter Si-Gun-Gu migration

Inter- (Moving between Si-Gun-Gu)

Domestic Migration Statistics,

regional

mobility Intra Si-Gun-Gu migration

KOSIS

(Moving within the same Si-Gun-Gu but with different Eup-Myeon-Dong)

Inter Si-Do migration
(Moving between Si-Do)

from employment, business closure rate, and the percent-
age of residents with an income of 20 million KRW to the
percentage of residents with an income of 70 million KRW
or more. For the society sector, which includes education
and housing, the percentage of resident households not
living in housing and the number of private academies per
thousand school-aged population were used. For the health
sector, the indicators from the Community Health Survey,
data on physical ability, self-management, activities of daily
living, pain and discomfort, and anxiety and depressive
symptoms were used. For the safety sector, data on infec-
tious diseases, traftic accidents, crimes, public safety, suicides
and fires were used as indicators. For the living environment
sector, the study used the population ratio within a basic
living infrastructure service area, the population ratio
within the community park service area, the population
ratio within the theme park service area, the population
ratio within the public sports facility service area, the infant
population ratio within the daycare center service area, the
infant population ratio within kindergarten service area, the

population ratio within elementary school service area, the

population ratio within library service area, the population
ratio within cultural facility service area, the elderly population
ratio within senior welfare center service area, the senior
welfare center service area, the population ratio within
medical clinic service area, the population ratio within
private medical clinic service area, the population ratio
within hospital service area, the population ratio within
general hospital service area, and the population ratio
within emergency medical facility service area were used.
Lastly, for the inter-regional mobility sector, which includes
geographical access and movement, the net migration rate,
inter-Si- Gun - Gu migration rate, intra-Si- Gun-Gu migration
rate, and the inter-Si- Do migration rate were used as indica-
tors in the analysis.

In summary, the higher the business closure rate and the
lower the gross income from employment and average
monthly income in the economy sector, the higher the
percentage of resident households not living in housing and
the fewer the number of private academies in the society
sector, the lower the Community Health Survey index in

the health sector, the closer the safety grade to Grade 5 in

Journal of Korea Planning Association Vol.59, No.4 (2024) ]
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the safety sector, the lower the population ratio within basic
living infrastructure service area in the living environment
sector, and the less the migration in the inter-regional
mobility, the inequality was considered to be more severe in
the region, compared to other regions. In particular, the
low mobility rate in inter-regional mobility is directly
related to the deterioration of inequality. This is a result of
interactions due to the lack of economic opportunity,
limited access to social resources, health and safety concerns,
and insufficient basic living infrastructure, which limit the
ability of individuals or families to migrate to other regions
in pursuit of better living conditions. In addition, a low
mobility rate itself can cause a deterioration of equality. This
leads to an aging population along with an outflow of
young people and the working-age population, thereby
reducing social and economic activities in the region. These
changes will further accelerate the stagnation of the local
economy, and regions with low inter-regional mobility will
remain with deteriorated comprehensive inequality
compared to other regions, which can significantly reduce
the development potential of the region. Therefore, regions
with low population mobility can be interpreted to be the
result of accumulated inequality in various sectors beyond

simple population dynamics.

2. Analytical Method

1) Analytical data construction method

The level of inequality was summarized using the
collected indicators, using the process described below. In
order to analyze the relative level of inequality between indi-
vidual regions, a rescaling process was performed using
Equation 1 to normalize the magnitude of the previously
established indicators to the same unit. Calculations were
performed for each indicator, and for consistent directional-
ity, indicators whose larger values indicated more negative
results were converted using the formula “1-(indicator
value-minimum value)/(maximum value-minimum

value).’

+ zr—min(x)
% = tmax(z) —min(z) @

z: raw value of the indicator

12 r2EA%, Hs9H M4z (2024)

Afterwards, a reliability analysis was conducted to deter-
mine whether the 40 indicators had internal consistency,
and a factor analysis was performed using Equation 2 to
calculate weights. After multiplying the value converted by
rescaling by the calculated weight, the deprivation index for
each inequality sector was obtained, and the deprivation
index for each sector was converted to a Z-score value,

which is a standardized score, to obtain the final deprivation

index.
ol
EV

EVf Eigenvalue of factor f for arca j
Ci : Cofactor distribution of index i for arca j

2) Spatial pattern analysis method

Social phenomena that exhibit spatial characteristics are
not distributed very evenly or randomly but mostly tend to
follow a pattern. Spatial autocorrelation is a special property
of spatial data in which location affects properties, and the
closer geographically they are, the more similar the proper-
ties are. In this study, in the case of spatial weights, both
contiguity and distance were used together to consider the
impact of spatial distance while considering contigui-
ty-based neighboring relationships. Accordingly, the Queen
and Gaussian Kernel functions were used to examine the
distribution in the six inequality sectors, and the Queen and
Distance bands were used as spatial weights to investigate
the clustering patterns of comprehensive inequality regions.
First, the global Moran's index, which is the most common
method of measuring spatial autocorrelation, is a useful
tool for analyzing whether the regional distribution pattern
in the entire study area is clustered or random. The result
value of the global Moran’sindex ranges from -1 to 1: a value
closer to—1 indicates stronger spatial dispersion, and a value
closer to 1 indicates stronger spatial clustering. When the
result value is close to 0 or is not statistically significant, it
means that spatial correlation is absent (Lim and Park, 2017).
The global Moran’s index is calculated using {Equation 3).

o T )
s &)
Y s
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n=number of analyzed spatial unit

w,, = spatial weight of specific region (i) and adjacent
region (j)

x,, z, = property data of region (i) and region (j)

z=average of property data

In this way, the global Moran’s index measures the spatial
autocorrelation of inequality indicators by sector across the
entire regions. The index represents how uniformly inequal-
ity is distributed across the entire region or is distributed
according to a specific pattern, and makes it possible to
confirm whether inequality is spatially clustered. When the
global Moran’s index has a statistically significant positive
value, it means that inequality between regions is spatially
clustered, indicating that inequality is concentrated in a
specific region. Although this global Moran’s index is useful
for identifying overall spatial correlation, it has clear limita-
tions. The spatial autocorrelation index in regions whose
unit region size is very large, or the spatial structure is not
stable, has a high risk of causing errors in decisions regarding
statistical inference and the validity of statistical models (Lee
et al., 2015). The Local Indicators of Spatial Association
(LISA) analysis technique is an analytical method capable of
minimizing inferential errors in such statistical analysis
methods and analyzing the spatial correlation structure ata
local level (Anselin, 1995).

The local Moran’s index is a method that further localizes
the scope of analysis of the Moran’s index, which determines
the presence of autocorrelation in the entire space, and finds
regions having different properties through individual
comparisons, assuming that autocorrelation is present
between a specific region and surrounding areas that are
close to each other in terms of distance. The local Moran’s
index is an approach for determining hot-spots through the
‘difference’between a specific area and surrounding areas,
and it is calculated as in Equation 4. The local Moran's index
is a normalized value of the difference between and and can
indicate similarity between regions through the magnitude
of the index. A positive (+) value with a large absolute value
means a hot-spot with similarity between regions, while a
negative (-) value with a large absolute value indicates the
absence of similarity between regions. Using the local
Moran’s index, regions may be classified into four types

based on the spatial correlation. Adjacent regions with high

Moran’s index values are classified into HH (high—hjgh),
adjacent regions with low Moran’s index values into LL
(low-low), and adjacent regions with high and low values
into HL (high—low) orLH (low—high) (Chaeal., 2014).

In other words, when regions with high index values are
adjacent to each other, it means that they form a ‘hot-spot’
where regions with high inequality are gathered together.
On the other hand, when regions with low index values are
adjacent to each other, they represent ‘cold-spots’” where
regions with relatively low inequality are adjacent to each
other. When high and low regions are adjacent, they can be
classified into ‘HL regions’ or ‘LH regions’ to identity regions
exhibiting the spatial boundaries of inequality. Through this,
regions with high and low inequality were examined on the

map in a detailed manner, confirming how inequality is

clustered regionally.
T " _
1= 8228 % (5-2) 0

n=number of analyzed spatial units

s2=distribution of property data

w,; =spatial weight of specific region (i) and adjacent
region ( ;)

.z, = property data of region (;) and region (j)

Z=verage of property data

IV. Analytical Results

1. Characteristics of Regional Inequality

Betfore analyzing the spatial distribution and patterns in
the degree of inequality by SiGun-Gu regions, we investi-
gated the properties related to the detailed indicators in the
five areas, as shown in (Table 2). In this process, the Jeju
region was excluded from the analysis because there were
only two available samples (Jeju-si and Seogwipo-si), so the
statistical reliability may be low in direct comparison with
other regions.

As a result of the As shown in the results of the test, the
nine detailed indicators of the economic sector exhibited
statistically significant differences in all areas. It can be seen
that the gross income from employment is higher in the

capital region than in the Gangwon, Honam, Yeongnam,
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Table 2. Characteristics of regional inequality

Region M+ SD
o Capital® Yeongnam® Gangwon® Chungcheong® Honam® F(p) Post-hoc-test
e O=T7)  (n=75)  (n=18) (n=36) (n=42)
Gross income from employment 065+155 -0244031 -047+023 -020+038 -038+027 1494(000) ceb,d<a
Business closure rate 051+079 -004+102 -069+065 -002+091 -056+1.05 1238(000) c<d, e<a

Percentage of residents with an

i cormie oF 20 million KEW of s -0.66+093 021+1.07 054063 0.00+0.99 041+064 11.22(.000) a<bec

Percentage of residents with an

income of 30 million KRW or less -0.6010.89 0152099 0.17+0.46 -0.08+0.97 0.63+098 11.09(.000) a<c, d<e

Percentage of residents with an

iteoma ot A million KRN ofless 002+120 004+1.04 0.20:0.69 0.27+0.68 -0.42+076 2.75(029) e<cd

Percentage of residents with an

income of 50 million KBW or less 060+0.73 -012£1.03 -0.40+0.48 0.03+1.03 -0.74t088 17.32(000) e<d cb<a

Percentage of residents with an

iricome of B0:millian KEW of less 047+090 -0.1641.02 -0.23+0.53 0.14+1.04 -0.61+0.86 1044(000) e<bd c<a

Percentage of residents with an

HoOmB L 20 aillenKOW or lass 0.45+1.06 -021x092 -0.24+058 0.10£1.16 -0.44+066 7.97(.000) e<d, cb<a

Percentage of residents with an
income of 70 million KRW or 0564135 -025:071 -040+028 0114082 -032+049 10.50(.000) ceb,d<a
more

Proportion of non-resident

T ; 085120 -027+059 -063+033 0274071 -0.58+043 32.30(000) cedb<a
households not living in housing

Number of private academies per

5 012+093 0.04+1.04 -042+0.70 -0.182074 0044130 141(232) =
thousand school-aged population

Physical ability 075:084 -014+090 -087:055 -044+068 -0.38+099 2486(000) c<b,de<a
Self-management 049:084 -024t098 002:063 -008+101 -042+110 859(000) eb<a
Activities of daily living 019:096 -030:098 010:097 010£102 005+1.04 264(034) b<da
Pain-Discomfort 0574095 028+103 037:074 -003:085 042:075 1201(000) a<bce
Anxiety-Depression 033100 -0.11¢095 -027+104 0014009 -0.30:096 3.71.(006) ec<a
Traffic accidents -033£104 004:102 -014:+098 015:086 047:080 511(001)  a<d,c<e
Fires 0231095 008:103 0204100 -004:095 022+104 184(122) .
Crimes 004:099 008+107 005:085 -003:098 -022¢098 0.67(615) -
Public safety 0424107 019+095 008:088 032:096 012080 543(000) a<d
Suicides 064:084 007:095 060:085 048:094  036:0.87 1629(000) a<b,ed<c
Infectious diseases 028:095 -006£093 012¢109 -032¢t097 -019+1.10 2.98(020) d<a
Community(Local) parks, 024£104 002:089 -004£109 024+106 021:097 214(076) .
Theme parks 035:029 -019+167 -022:043 000:044 -022¢045 398(004)  ceb<a
Public sports facilities 0014103 -0.1141.10 006:087 051097 -028:067 356(008) e<d
Daycare centers 057:075 -0.01¢095 -075:094 -009+087 -0.62+102 1626(000) c<db,e<a
Kindergartens 055:085 0012096 -098:057 -025:090 -0.39+098 1530(000) c<db,e<a
Elementary schools 037:094 018:095 -090+057 -028+101 -0.37+094 1039(000) c<b,e<a
Libraries 062¢095 -019:097 -058:057 -024+066 -0.35+103 1361(000) cedb<a
%ﬂﬁﬁfg‘;&‘"d RRERIRERGE 0614077 -009+099 -052¢095 -0.18:085 -058+097 1542(000) e<b,cd<a
Senior welfare centers 0614080 -008+105 -072+092 -026+083 -044+084 1495(000) cedbx<a
Medical clinics 0104114 -015¢106 -050:079 038:058 -0.02:084 322(013) ced
Private medical clinics 026:029 -015¢175 -018:019 -005:026 -0.09:024 202(092) :
Hospitals 008:008 -0.13t182 001:005 002:005 006+008 0.45(773) .
General hospitals 034:042 0174164 -023:t046 -008:047 -0.15:049 342(010) c<a

Emergency medical facilities 0514092 -005+097 -056+093 -035+095 -031+088 971(000) cde<a

(Continue on next page)
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M£SD
o Capital® Yeongnam® Gangwon® Chungcheong® Honam® F(p) Post-hoc-test
CHeRI o (=77  (n=75)  (n=18) (n=36) (n=42)
Net migration rate 023+1.31 -029+082 0144062 0.20+1.06 -013+044 328(012) b<a
Inter Si-Gun-Gu migration 04654096 -021+075 -040+1.16 -0.02+1 .03 -026+1.10 6.69(000) ce<a
Intra Si-Gun-Gu migration 018+143 -008:074 -011+048 -0.19+1.07 -006+0.39 632(151) =
Inter Si-Do migration 033+120 -042+086 021+060 0.29+1.09 -0.20+046 7.54(000) b<da

Note: Capital region = Seoul Metropolitan Government, Incheon Metropolitan City, Gyeonggi-do; Yeongnam region = Busan Metropolitan City, Daegu
Metropolitan City, Ulsan Metropolitan City, Gyeongsangbuk-do, Gyeongsangnam-do; Gangwon region=Gangwon State, Chungcheong region=
Deajeon Metropolitan City, Sejong City, Chungcheongbuk-do, Chungcheongnam-do; Honam region = Gwangju Metropolitan City, Jeonbuk State,

Jeollanam-do; M = Mean; SD = Standard deviation.

and Chungcheong areas, and the business closure rate is
higher in the Chungcheong area than in the Gangwon area
and higher in the Honam area than in the capital region. In
terms of the percentage of residents at particular income
levels, the percentages of residents with an income of 20
million KRW or less and 30 million KRW or less were lower
in the capital region than in other areas, but the percentages
of residents with an income of 50 million KRW or less, 60
million KRW or less, 70 million KRW or less, and 70 million
KRW or more were the highest in the capital region,
confirming that there is a clear economic disparity among
the regions. Among the two detailed indicators in the soci-
ety sector, the number of private academies per thousand
school-aged population (p =0.232) did not show a signifi-
cant difference among the areas. However, the percentage of
resident households not living in housing was significantly
lower in all other areas than in the capital region, showing
that the housing problem in the capital region is more
severe than in other regions.

Among the five detailed indicators of the health sector,
the physical activity indicator was higher in the Yeongnam
area than in the Gangwon area and higher in the capital
region than in the Chungcheong and Homan areas. The
self-management indicator was significantly lower in the
Honam and Yeongnam areas than in the capital region, and
the indicator of activities of daily living was significantly
lower in the Yeongnam area than in the Chungcheong area
and the capital region. The pain and discomfort indicator
was lower in the capital region than in Yeongnam, Gang-
won, and the Honam areas. In contrast, the anxiety and
depression indicator was lower in the Honam and Gangwon
areas than in the capital region. Based on the survey
responses from the Community Health Survey, these

results suggest that people who live in the capital region,

where the population density is relatively higher compared
to the other areas and the life structure requires the resi-
dents to be strict with themselves, may have exhibited a
higher score in the physical body management compared to
the average of the other areas. On the other hand, people
who live in non-capital cities, where the population density
is relatively lower compared to the capital region and the
age of the residents is generally higher, may have exhibited
higher scores in the indicators related to psychological and
mental stability compared to the capital region, rather than
in the indicators related to physical body management.

Among the six detailed indicators in the safety sector, no
significant difference was found in the fire (p =0.122) and
crime (p =0.615) indicators by area. The traffic accident indi-
cator was higher in the Chungcheong area than in the capi-
tal region and higher in the Honam area than in the Gang-
won area. The public safety indicator was significantly lower
in the capital region than in the Chungcheong area. This
result may be because the social and environmental prob-
lems caused by the high population density in the capital
region had a negative impact on the indicator. The suicide
indicator was higher in the Yeongnam area than in the capi-
tal region, and higher in the Gangwon area than in the
Honam and Chungcheong areas. The infectious disease
indicator was significantly lower in the Chungcheong area
than in the capital region.

Among the 14 detailed indicators in the living environ-
ment sector, no significant difference was found by area in
the community park (p =0.076), private medical clinics
(p: 0.092), and hospital accessibility indicators (p: 0.773).
The indicators of accessibility to theme parks, daycare
centers, kindergartens, elementary schools, libraries,
cultural and performance facilities, senior welfare centers,

general hospitals, and emergency medical facilities were
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significantly lower in most of the areas than in the capital
region. Excluding the capital region, the public sports facili-
ties indicator was higher in the Honam area than in the
Chungcheong area, the cultural and performance facilities
indicator was higher in the Yeongnam area than in the
Honam area, and the indicator for accessibility to hospitals
was higher in the Chungcheong area than in the Gangwon
area. In contrast to the capital region, the Gangwon area was
found to be the area with the lowest accessibility to theme
parks, daycare centers, kindergartens, elementary schools,
libraries, cultural and performance facilities, senior welfare
centers, hospitals, general hospitals, and emergency medical
facilities.

Based on this, the imbalance in the distribution of public
services and infrastructure by area can be confirmed.
Among the four detailed indicators of inter-regional mobil-
ity, no significant difference by area was found in the intra-
SiDo (inter-Si-Gun-Gu) migration (p:0.151) indicator.
The net migration rate indicator was significantly lower in
the Yeongnam area than in the capital region, and the intra-
Si-Do (intra-Si-Gun-Gu) migration rate indicator was
lower in the Gangwon and Honam areas than the capital
region. The inter-SiDo migration rate indicator was lower
in the Yeongnam area than in the Chungcheong area and
the capital region, confirming that there is a difference
between geographically advantageous and disadvantageous
areas. One of the main reasons for this result may be
economic constraints and differences in realistic conditions.
In particular, for people living in small and medium-sized
cities outside the capital region, opportunities or possibilities
for migration may be limited due to high living costs,
moving costs including housing, and difficulties in obtaining
stable jobs. These realistic constraints may make it difficult
for many people to actually migrate even when they
consider moving to another area where economic opportu-
nities may be more. In other words, differences in inter-re-
gional mobility can be interpreted as arising from conditions
that make it difficult to participate in external socioeco-

NOMIC processes.

2. Results of Autocorrelation and Spatial
Pattern Analyses

In this study, we examined the presence and significance

16 r2EA%, Hs9H M4z (2024)

of spatial autocorrelation in areas where inequality appears
for 250 Si-Gun'Gu regions throughout the country, as
shown in (Table 3). When defining spatial weights, we
adopted an approach that considers the effects of both
contiguity-based neighbor relationships and spatial distance.
Through this approach, it was observed that inequality not
only affects geographically adjacent regions but also allows
the influence of distance to be considered as well. Accord-
ingly, we examined not only the effect of inequality on
regions that are geographically adjacent but also its effect
depending on the distance. In this manner, we investigated
the spatial distribution pattern of the level of inequality in
different sectors to determine whether it occurs randomly
or is concentrated in a specific space or region. Specifically,
the Contiguity and Gaussian Kernel functions of Queen
method were employed in combination to analyze the
spatial patterns of regions where inequality is exhibited in
each. The Queen method is often used to define relation-
ships between adjacent regions, and the Gaussian Kernel
function is useful for investigating a decrease in spatial influ-
ence depending on the distance. In addition, to analyze the
clustering pattern of comprehensive inequality regions in
more detail, the contiguity and distance bands of the Queen
method were applied as spatial weights. This allowed us to
derive patterns that reflect how the level of inequality in
each region is affected by the physical distance from adjacent
regions.

As a result of the analysis of the Global Moran’s I statistic,
which was used to analyze the global spatial autocorrela-
tion, the degree of regional inequality by sector exhibited a
positive value at a significance (p—value) level of 0.01 in each
of the sectors, indicating that a certain degree of spatial clus-

tering is present in each sector. The value of the Global

Table 3. Analysis results of Global Moran's | statistic

Sector Index Z-score  P-value
Economy 0285 9525 0.001
Society 0.288 9643 0.001
Health 0222 7118 0.001
Safety 0.249 8.149 0.001
Living environment 0477 15.603 0.001
Inter-regional mobilit 0.165 5415 0.001
Total 0.094 12.023 0.001
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Moran’s I statistic derived from the economy sector was
0.285, and this value indicates that income levels, employ-
ment opportunities, and the like are similarly distributed
among specific regions. In other words, the value means
that regions with similar economic conditions tend to be
spatially close to each other, and this can be interpreted to
mean that economically active regions or, conversely,
economically vulnerable regions are adjacent to each other.
The value derived from the society sector was 0.288, indicat-
ing that the distribution of social factors such as education
and housing are spatially clustered. Regions with similar
social properties tend to be close to each other, which means
that social resources and opportunities may differ in differ-
ent regions.

The value derived from the health sector was 0.222.
Although the indicators representing health status were
clustered to some extent, it can be seen that the degree of
clustering is weaker than that of other sectors. This means
that the spatial distribution of the inequality in the health
sector exhibits a less clear pattern compared to other
sectors. The value derived from the safety sector was 0.249,
which can be interpreted to mean that the safety-related
indicators such as crime, public safety, and traffic accidents
show a certain spatially clustered pattern. This means that
certain regions may share a safe environment, or conversely,
there may be regions where safety problems are concen-
trated. Among the six inequality sectors, the living environ-
ment sector showed the highest value of 0.477, which
strongly indicates that accessibility within service areas such
as parks and green spaces, cultural facilities, welfare facilities,
and hospitals is clearly clustered among specific regions. The
result may be interpreted to suggest that the inequality in
the living environment sector shows a stronger tendency of
spatial clustering compared to other sectors.

The value derived from the inter-regional mobility sector
showed that the degree of spatial clustering was relatively
low, which means that population mobility has a spatial
clustering pattern that is relatively low compared to the
level of inequality in other sectors. Lastly, the Global
Moran’s I statistic for areas with comprehensive inequality,
which was obtained by summing up the multiple depriva-
tion indicators by sector, was 0.0094. Generally, this value
indicates that there is no significant spatial clustering and

shows an overall homogeneous trend. In other words, the

overall level of inequality is very weak, but this may be
because the relatively high degrees of spatial clustering
tound in the individual sectors have been offset in the over-
all sum. Therefore, the overall inequality is distributed in a
relatively homogeneous manner across all regions, and this
may be interpreted as a positive result since, although the
inequality in each sector may be slightly different from the
overall inequality level, the inequality is not overly concen-
trated in specific regions.

After testing the global spatial autocorrelation, a LISA
analysis was performed to examine cluster-specific spatial
distribution patterns in regions with deteriorated inequal-
ity among the 250 Si:Gun'Gu regions throughout the
country. The results of the local spatial autocorrelation
test according to the level of inequality by sector are shown
in (Figure 3.

First, with regard to the economy sector, 42 regions were
classified into the HH type, characterized by a low degree of
economic inequality compared to the adjacent regions,
including Seocho-gu, Gangnam-gu, and Songpa-gu in
Seoul, Ulsan Metropolitan City, Sejong-si, regions in Gyeo-
nggi-do (Suwon-si, Seongnam-si, Anyang-si, Goyang-si,
Yonginsi, etc.), Cheongju-si in Chungcheongbuk-do,
Cheonan-si in Chungcheongnam-do, and Changwon-si in
Gyeongsangnam-do. These regions with high income were
located adjacent to each other. In addition, there were 38
LL-type regions characterized by a high degree of economic
inequality compared to adjacent regions, including 11 Gu
regions in Busan Metropolitan City and some Gun regions
in Gangwon-do, Chungcheongbuk-do, Chungc-
heongnam-do, Jeonbuk State, Jeollanam-do, Gyeongbuk,
and Gyeongsangnam-do, and these regions with low
income were located adjacent to each other. Among
spatially anomalous regions, there were 10 LH type regions
where the degree of economic inequality in the adjacent
region was high but the degree of economic inequality in
the region was low: Gwangjin-gu, Seodaemun-gu, Dong-
jak-gu, Gwanak-gu in Seoul; Ganghwa-gun in Incheon
Metropolital City; Paldal-gu in Suwon-si, Sujeong-gu in
Seongnam-si, Sangnok-gu and Danwon-gu in Ansan-si in
Gyeonggi-do; and Masanhappo-gu in Changwon-si in
Gyeongsangnam-do. On the other hand, there were seven
HL type regions where the degree of economic inequality in

the adjacent region was low but the degree of economic
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Figure 3. Local spatial autocorrelation results by inequality sectors

inequality in the region was high: Gangseo-gu and
Sasang-gu in Busan Metropolitan City; Deokjin-gu in Jeon-
ju-si in Jeollabuk-do; Buk-gu in Pohang-si and Andong-si in
Gyeongsangbuk-do; Jeju-si and Seogwipo-si in Jeju Special
Self-Governing Province.

Second, with regard to the society sector, there were 32
HH type regions with a low level of social inequality
compared to the adjacent regions, including Gwangju
Metropolitan City and Ulsan Metropolitan City as well
Cheongwon-gu in Cheongju-si in Chungcheongbuk-do;
Jeonju-si in Jeollabuk-do; Naju-si in Jeollanam-do;
Pohang-si in Gyeongsangbuk-do; Changwon-si and Yang-
san-si in Gyeongsangnam-do, and these SiGun-Gu regions
with good employment and education conditions were
located adjacently. In addition, there were 28 LL type regions
with a high level of social inequality compared to the adja-

18 r2EAE, Hs9H Mas (2024)

cent regions, including 20 Gu regions in Seoul, 5 Gu regions
in Incheon Metropolitan City, Uijeongbu-si, Bucheon-si,
and Danwon-gu in Ansan-si in Gyeonggi-do, confirming
that regions with severe disparities in education and
employment were located adjacently. Among spatially
anomalous regions, there were eight LH type regions where
the degree of the society sector inequality in the adjacent
region was high but the degree of the society sector inequal-
ity in the region was low: Sujeong-gu in Seongnam-si,
Gyeonggi-do; Heungdeok-gu in Cheongju-si in Chungc-
heongbuk-do; Imsil-gun in Jeollabuk-do; Damyang-gun,
Boseong-gun, Hampyeong-gun, and Jangseong-gun in
Jeollanam-do; and Hadong-gun in Gyeongsangnam-do. In
contrast, there were 11 HL-type regions where the degree of
society sector inequality in the adjacent region was low but

the degree of society sector inequality in the region was
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high: Yangcheon-gu, Seocho-gu, and Gangnam-gu in
Seoul; Yeonsu-gu and Gyeyang-gu in Incheon Metropolitan
City; and Manan-gu and Dongan-gu in Anyang-si, Gwang-
myeong-si, Deogyang-gu in Goyang-si, Guri-si, and
Namyangju-siin Gyeonggi-do.

Third, with regard to the health sector, there were 16 HH
type regions with a low level of inequality in the health
sector compared to adjacent regions, including the Gun
regions in Chungcheongbuk-do, Jeollabuk-do, Jeolla-
nam-do, Gyeongsangbuk-do, and Gyeongsangnam-do, and
these regions were located adjacently. In addition, there
were 39 LL type regions with a high level of inequality in the
health sector compared to the adjacent regions, including
22 Gu regions in Seoul and Seo-gu in Incheon Metropolitan
City; Nam-gu in Gwangju Metropolitan City, three Gu
regions in Gyeonggi-do as well as nine Si regions and some
areas in Changwon-si, indicating that these regions were
located adjacent to large cities. Among spatially anomalous
regions, there were 18 LH type regions where the degree of
health sector inequality in the adjacent region was high but
the degree of health sector inequality in the region was low,
including Suseong-gu in Daegu Metropolitan City; Buyeo-
gun in Jeollabuk-do; Yeongam-gun and Shinan-gun in Jeol-
lanam-do; Andong-si, Gumi-si, and Mungyeong-si in Gyeo-
ngsangbuk-do; and Hamyang-gun in Gyeongsangnam-do.
On the other hand, there were a total of 10 HL-type regions
where the degree of the health sector inequality in the adja-
cent region was low but the degree of health sector inequal-
ity in the region was high: Dongdaemun-gu and Dong-
jak-gu in Seoul; Bupyeong-gu and Ganghwa-gun in
Incheon Metropolitan City; and Seo-gu in Gwangju Metro-
politan City, Sangnok-gu in Ansan-si, Deogyang-gu in
Goyang-si, and Ilsandong-gu in Goyang-si, Namyangju-si,
and Gwangju-si in Gyeonggi-do.

Fourth, with regard to the safety sector, there were 32 HH
type regions with a low level of safety sector inequality
compared to adjacent regions, including Songpa-gu in
Seoul; Jung-gu, Dong-gu, and Ulju-gun in Ulsan Metropol-
itan City, 13 Gun regions in Gyeonggi-do; nine Si regions;
Changwon-si and Haman-gun adjacent to Changwon-si in
Gyeongsangnam-do, and these large cities and nearby
regions with good safety conditions were located adjacently.
In addition, there were 24 LL type regions with a high level

of safety sector inequality compared to the adjacent regions,

including Seongbuk-gu in Seoul; nine Gu regions in Busan
Metropolitan City; Gangwon-do; Jeollabuk-do; Jeolla-
nam-do; and Gyeongsangbuk-do, and these old city centers
and Gun regions were located adjacently. Among spatially
anomalous regions, there were six LH type regions where
the level of safety sector inequality in the adjacent region
was high but the level of safety inequality in the region was
low: Gwanak-gu and Gangnam-gu in Seoul; Michuhol-gu
in Incheon Metropolitan City; Nam-gu in Ulsan Metropoli-
tan City; and Sangnok-gu and Danwon-gu in Ansan-si in
Gyeonggi-do. On the other hand, there were 13 HL-type
regions where the level of safety sector inequality in the
adjacent region was low but the level of safety inequality in
the region was high: Eunpyeong-gu in Seoul; Nam-gu,
Buk-gu, and Haeundae-gu in Busan Metropolitan City;
Yeongwol-gun in Gangwon-do; Yeongdong-gun in
Chungcheongbuk-do; Gyeryong-si and Hongseong-gun in
South Chungcheongnam-do; Yecheon-gun, Uljin-gun, and
Ulleung-gun in Gyeongsangbuk-do; and Jeju-si and Seog-
wipo-siin Jeju Special Sel-Governing Province.

Fitth, with regard to the living environment sector, there
were 77 HH type regions with a low level of infrastructure
accessibility inequality compared to the adjacent regions,
including 25 Gu regions in Seoul, 15 regions in Busan Metro-
politan City, 7 regions in Incheon Metropolitan City,
Daejeon Metropolitan City, Ulsan Metropolitan City, and
Gyeonggi-do, and these Si-Gun-Gu regions of the capital
region and the metropolitan cities were located adjacently.
In addition, there were 44 LL type regions with a high level
of infrastructure accessibility inequality compared to the
adjacent regions, including Icheon-si and Yeoju-si in Gyeo-
nggi-do and 15 regions in Gangwon-do as well as Chun-
gnam, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, and
Jeju, and these regions distanced from the capital region
were located adjacently. Among spatially anomalous
regions, there were 8 LH type regions where the level of the
infrastructure accessibility inequality in the adjacent region
was high but the level of infrastructure accessibility inequal-
ity in the region was low: Gangseo-gu in Busan Metropoli-
tan City; Jung-gu and Ganghwa-gun in Incheon Metropoli-
tan City; Buk-gu in Ulsan Metropolitan City; and
Namyangju-si, Stheung-si, Gimpo-si, and Gwangju-si in
Gyeonggi-do. In contrast, there were a total of 8 HL type

regions where the level of the infrastructure accessibility
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inequality in the adjacent region was low but the level of
infrastructure accessibility inequality in the region was high:
Chuncheon-si and Sokcho-si in Gangwon-do; Mokpo-si
and Gwangyang-si in Jeollanam-do; Buk-gu in Pohang-si,
Andong-si, and Gumi-si in Gyeongsangbuk-do; and Jinju-si
in Gyeongsangnam-do.

Sixth, with regard to the inter-regional mobility sector,
there were 7 HH type regions with a low level of mobility
inequality compared to adjacent regions, including Jung-gu,
Bupyeong-gu, Seo-gu, and Ganghwa-gun in Incheon
Metropolitan City; 7 regions in Gyeonggi-do; Cheonan-si,
Asan-si, and Dangjin-si in Chungcheongnam-do, and these
regions where it is convenient to commute and move to the
capital region or the nearby areas were located adjacently. In
addition, there are 19 LL type regions with a high level of
mobility inequality compared to the adjacent regions,
including Jung-gu and Seo-gu in Busan Metropolitan City;
5 regions in Daegu Metropolitan City; and some Gun
regions in Gangwon, Chungbuk, Jeonbuk, Gyeongbuk, and
Gyeongnam, confirming that these regions have inconve-
niences in mobility due to the nature of mountainous or
inland terrain. Among spatially anomalous regions, there
were 3 LH type regions where the level of mobility inequal-
ity in the adjacent region was high but the level of mobility
inequality in the region was low: Dong-gu and Ongjin-gun
in the Incheon Metropolitan City; and Danwon-gu in
Ansan-si in Gyeonggi-do. In contrast, there were a total of 4
HL type regions where the level of the mobility inequality in
the adjacent region was low but the level of mobility
inequality in the region was high: Dong-gu and Buk-gu in
Daegu Metropolitan City; and Chuncheon-si and Wonju-si
in Gangwon-do.

Regions forming the HH type spatial clusters, which are
clusters of regions with a low level of inequality by sector,
exhibited similar patterns in the sectors of economy, safety,
living environment, and inter-regional mobility and similar
patterns in the sectors of society and health. The former
clusters were found in the capital region, including Seoul,
Gyeonggi, and Incheon, and some regions of the Chungc-
heong area, but the latter clusters were found in the Jeolla
and Gyeongsang areas. Regions forming the LL type spatial
clusters, which are clusters of regions with a high level of
inequality by sector, exhibited similar patterns only in the
society and health sectors. This was the opposite of the HH

20 r2EAE, Mo Has (2024)

type, which indicates that the concentration in the capital
region actually causes suppression and deterioration of the
indicators in the social or health-related sectors.

Lastly, (Pigure 4) shows the results of the local spatial
autocorrelation test with the regions with deteriorated
comprehensive equality, which is a sum of the degree of
multiple deprivation indices by sector. The results show that
there were 80 HH type regions with a low level of equality
compared to the adjacent regions, including 22 Gu regions
in Seoul; 7 regions in Incheon Metropolitan City; Daejeon
Metropolitan City; Sejong-Si; 31 regions in Gyeonggi-do;
and some regions in Gangwon, Chungbuk, and Chun-
gnam, and these regions near Seoul, Gyeonggi, and Incheon
were located adjacently. In addition, there were 61 LL type
regions with a high level of inequality compared to adjacent
regions, including Jung-gu, Seo-gu, and Nam-gu in Daegu
Metropolitan City as well as many SiGun'Gu regions in
Gangwon, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam,
and Jeju, and these regions are located adjacently. Among
spatially anomalous regions, there were 38 LH type regions
where the level of inequality in the adjacent region was high
but the level of mobility inequality in the region was low:
Jongno-gu, Gangbuk-gu, and Seodaemun-gu in Seoul;

Jung-gu, Ganghwa-gun, and Ongjin-gun in Incheon

g

Not Significant (45)
_ _ I High-High (80)
o ’ B Low-Low (61)
[ | Low-High (38)
[ ] High-Low (26)

Figure 4. Comprehensive local spatial autocorrelation re-
sults across inequality sectors
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Metropolitan City; 11 regions in Gyeonggi-do; 8 regions in
Gangwon-do; 4 regions in Chungbuk; and 9 regions in
Chungnam. On the other hand, there were a total of 2 HL
type regions where the level of inequality in the adjacent
region was low but the level of mobility inequality in the
region was high: 4 regions in Daegu Metropolitan City; 5 Gu
regions in Gwangju Metropolitan City; 3 regions in Jeon-
buk; 5 regions in Jeonam; 3 regions in Gyeongbuk; 5 regions

in Gyeongnam; and Jeju-si in Jeju-do.

V. Conclusions

In this study, to consider the multidimensional nature of
inequality, we established detailed deprivation indicators in
the sectors of economy, society, health, safety, living envi-
ronment, and inter-regional mobility, and created a multi-
ple deprivation index that can diagnose and compare the
level of inequality between municipalities. Based on this, we
analyzed the spatial clustering patterns of the comprehen-
sive level of inequality.

The analytical results can be summarized as follows.
Except for the health sector, inequalities in all the sectors of
economy, society, safety, living environment, and inter-re-
gional mobility exhibited low levels of inequality in the
centers of metropolitan cities and regions near metropolitan
cities. This was clearly observed, particularly in the living
environment sector, and it can be confirmed that inequality
in this sector is clearly clustered between specific regions.
Next, summarizing the results of the local spatial autocor-
relation analysis, it can be seen that with regard to the level
of inequality by sector across the country, regions with a
high level of inequality are located near regions with a high
level of inequality, and conversely, regions with a low level
of inequality are located near regions with a low level of
inequality, thereby forming spatial clusters. In addition, it
was found that the level of inequality obtained by summing
the deprivation indicators by sector showed little or very
weak spatial autocorrelation, indicating a random distribu-
tion. Lastly, the results of the global spatial autocorrelation
analysis showed that when the level of inequality in a region
is lower than the average, the adjacent regions also have a
low level of inequality to a certain extent, and when the
degree of inequality in a region is higher than the average,

the adjacent regions also have a high level of inequality. In

addition, regions where the inequality level is high but the
adjacent regions have a low level of inequality exhibited a
trend of increasing inequality, while regions where the
inequality level is low but the adjacent regions have a high
level of inequality exhibited a trend of decreasing inequality.
Based on these results, it can be confirmed that the cluster-
ing patterns by sector are different for different regions.

The spatial clustering of inequality described above
provides important implications for establishing policy
measures to solve the inequality issues between regions.
According to the spatial autocorrelation analysis performed
previously, regions with high inequality in living environ-
ment and economy sectors are likely to share similar disad-
vantages in income, job opportunities, and accessibility to
public services, which suggests that intensive improvement
is required in those regions. Therefore, measures such as
strengthening direct income support for small and medi-
um-sized local cities are necessary. This highlights the
importance of time and efforts expended to increase
regional understanding and achieve social changes, and
continuous efforts and patience are required to resolve
regional discrimination and inequality in this process, which
involves complex social changes. Furthermore, it is import-
ant to assess inequality from a comprehensive perspective as
well as with an individual analysis of inequality in each
sector. In this way, it is possible to understand the effects of
efforts to resolve inequality between regions. Future policy
development and improvement measures should provide
measures to resolve inequality in individual sectors as well as
overall inequality. In summary, in the current situation
where urban decline is accelerating, it is necessary to
consider ways to resolve inequality among individual
municipalities and promote coexistence between the capital
region and non-capital regions.

The limitations of this study are as follows. First, an analy-
sis using the raw values of an indicator corresponding to the
proportion scale is more useful for quantification or using
the average value, but the analysis was performed using the
rank scale for the detailed indicators of the health sector and
the detailed indicators of the safety sector. There were
limitations in the data collection because the data from the
Community Health Survey by the Korea Disease Control
and Prevention Agency is survey data, and the regional

safety index from the Ministry of the Interior and Safety is

Journal of Korea Planning Association Vol.59, No.4 (2024) 21



Lee, So-Yeong - Choi, Jun-Yub - Joo, Hee-Sun

data in which only regional grades are published with the
raw scores not disclosed. Second, a limitation when analyz-
ing the current situation was that only the relative level of
inequality was identified. The failure to clearly determine
the degree of regional imbalance as an absolute value with-
out a clear reference point is a part that requires improve-
ment. Based on this, future research should be conducted as
in-depth research to closely understand the deterioration
patterns of regional inequality in a time-dependent manner.
In order to understand the fundamental causes of the spatial
patterns found in the present study, research should be
conducted to derive causal relationships between various
influencing factors.

The results of the present study have the following two
implications. First, the results can help to facilitate evidence-
based decision-making in order to reduce inequality in local
communities through ongoing monitoring over time.
Next, we attempted to gain a comprehensive understanding
of inequality within the communities in relation to the
imbalance between regions. This is significant in the sense
that regions with a high need for inequality improvement
were identified by deriving regions with comprehensive
inequality by sector using the multiple deprivation index. In
addition, based on this, it was confirmed that economic
constraints and realistic conditions act as important factors
for explaining differences in inter-regional mobility, espe-
cially mobility between the capital region and non-capital
regions. This suggests that when establishing policies related
to population movement, it is essential to comprehensively
consider various factors such as providing financial support
for migration, securing housing stability, and bridging
economic disparities between regions, in addition to simple
infrastructure improvement and creation of economic

opportunities.
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