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 1. Introduction 

1.1 Background and Objectives of the Study 

Urban Growth and Development aim to create a materially affluent society by ensuring the equitable distribution of growth benefits 

among the populace (Friedmann and Alonso, 1975). However, at present, these benefits are not equally shared among the urban 

population, and as cities grow, the benefits of residing in them are increasingly distributed unequally (Heinrich Mora et al., 2021). 

Addressing social exclusion poses challenges as there is no one-size-fits-all approach to resolving inequality; the causes and solutions 

to inequality vary in complexity depending on each case (Farmer, 2011). In cases where individuals or regions experience a 

simultaneous loss of material resources and social opportunities, this can be identified as 'multiple deprivations' (Noble et al., 2006). 

Alongside this, the world experienced a global pandemic caused by the novel coronavirus, first reported in China in December 2019. 

In most studies, the primary reason cited for the inability to reduce mobility during the pandemic and maintain social distancing 

measures was the imperative to curtail the spread of the virus. As a result, the lack of mobility reduction has been emphasized as a 

major contributing factor (Weill et al., 2020; Hatef et al., 2020; Garnier et al., 2021; Lee et al., 2021). Moreover, based on the strong 

correlation observed between reduced mobility and regional socio-economic inequality, some studies have proposed an intermediary 

role of mobility in explaining regional disparities (Weill et al., 2020; Hatef et al., 2020; Garnier et al., 2021; Lee et al., 2021). 

In the context outlined above, the main objectives of this study can be divided into three major parts. Firstly, it aims to explore social 

exclusion indicators that can measure the extent of regional inequality and subsequently calculate a multiple deprivation index. 

Secondly, the study seeks to identify regions with high levels of social exclusion and differentiate them based on typological 

characteristics. Lastly, it intends to compare the patterns of socially excluded areas before and after the outbreak of the COVID-19 

pandemic. 

 

1.2 Scope and Methodology of the Study 

This study focuses on discerning the changing patterns of intensified social exclusion areas in 250 local government units in South 

Korea as a spatial scope after the occurrence of the COVID-19 pandemic. Temporally, the study sets the timeframe from the pre-

pandemic year 2017 to the onset year of 2020. In terms of content scope, the study selects indicators necessary for measuring the 

multiple deprivation index through a review of concepts related to social exclusion, inclusivity, and relevant previous research. By 

quantifying and objectifying the indicators for evaluating deprivation in each region, the study assesses the degree of social exclusion 

and identifies relatively excluded areas. Finally, the study proposes spatial strategies to enhance qualitative development in the 

identified excluded regions. 

The research methodology is as follows. Firstly, a literature review was conducted to examine the concept of social exclusion and 

relevant indicators from both domestic and international studies. This process allowed for the collection of foundational data applicable 

to regional conditions and identified 40 indicators that could be measured and incorporated into the analysis. Secondly, to analyze areas 

experiencing intensified social exclusion, the study utilized three domains with six analytical elements: structural exclusion (economic, 

social), relational exclusion (health, safety), and spatial exclusion (living environment, inter-regional mobility). 

 

2. Literature Review and Theoretical Background 

2.1 Social Exclusion Theory 

1) Definition and Concept of Social Exclusion 

Social exclusion is defined by various scholars as the process whereby individuals or groups are wholly or partially excluded from 

participating in the broader social context within the society in which they reside (Rodgers et al., 1995; Burchardt et al., 1999; Burchardt 

et al., 2002b; Peace, 2001; Richardson and LeGrand, 2002; Gough, 2003; Levitas et al., 2007). It involves a multidimensional process 

where specific groups are denied access to employment, income, housing, education, health, and services (Hann, 1999). Social 

exclusion results from a complex interplay of factors that lead individuals to be excluded from everyday exchanges, conventions, and 

rights in modern society (European Commission, 1992; Room et al., 1992; Alvey, 2000; Social Exclusion Unit, 2001). It can cause or 

restrict a lack of economic, political, or social citizenship (Turner, 1986; Democratic Dialogue, 1995; Teague and Wilson, 1995; Rogaly 

et al., 1999; Peace, 2001; Pierson, 2001; Tilly, 2006), with a greater emphasis on the processes of marginalization rather than the 

outcomes. As reflected in the definition of social exclusion, it is a comprehensive discourse encompassing economic, social, political, 

and cultural dimensions, serving as a concept used to analyze various social issues and multidimensional conflicts. It represents a 

broader notion beyond poverty, encompassing the state where certain individuals or households lose their capacity to fully participate 

in the broader social context, emphasizing the process of pushing people to the periphery of society (Church et al., 2000). 



2) The Domains and Dimensions of Social Exclusion 

When examining the domains of social exclusion, the following aspects are identified. Firstly, the relativity of exclusion criteria 

should be considered in light of others' activities since individuals may be excluded from specific societies, emphasizing subjectivity 

and the challenge of determining whether self-exclusion is genuinely voluntary (Room, 1995; Atkinson, 1998; Lister, 2004; Popay, 

2010). Secondly, the dynamic nature of exclusion is highlighted, suggesting that it can impact individuals at various levels (Whelan 

and Whelan, 1995; Atkinson, 1998; Burgess and Propper, 2002). Thirdly, its multidimensionality encompasses the absence of 

employment, legal remedies, market access, lack of political voice, and impoverished social relations (Lister, 2004; Sealey, 2015). 

Fourthly, social exclusion can occur when certain groups are systematically excluded from economic, social, and political participation 

in mainstream society, symbolically maintaining boundaries that hinder equal access to occupations, services, and political spaces 

(Lister, 2004; Sealey, 2015). Furthermore, it involves a temporality that not only continuously denies access to resources and services 

but also suppresses the right to equal participation in social relationships (Lister, 2004). Additionally, power dynamics emphasize the 

role of various actors and structural forces as contributing factors to the process of exclusion (Khan et al., 2015; Sealey, 2015). Social 

exclusion can occur in diverse places and spaces within the context of the nation or local community (Khan et al., 2015; Sealey, 2015). 

Lastly, 'spatiality' refers to the characterization of not just places with impoverished individuals but the impoverished areas themselves 

(Berghman, 1995; Cass et al., 2015). 

Next, the dimensions of social exclusion are sub-concepts encompassed by the domains of social exclusion, and they are summarized 

as follows. Gordon et al. (2000) distinguished poverty, labor market exclusion, exclusion from services, and exclusion from social 

relationships. Burchardt et al. (2002b) categorized them into purchasing power, productivity, social relations, and political participation. 

Similarly, Percy-Smith (2000) researched social exclusion in various dimensions, including economic, social, political, regional, 

individual, spatial, and group dimensions. Scharf et al. (2005) differentiated exclusion in material resources, social relationships, 

productive activities, citizen participation, access to services, and residential environment. Levitas et al. (2007) categorized the 

dimensions of social exclusion as resources, participation, and quality of life. Subsequently, Khan et al. (2015) extended the analysis 

to include not only political, economic, and social dimensions but also spatial dimensions (differences between rural and urban areas 

or geographically advantageous or disadvantageous regions). Moreover, the United Nations Department of Economic and Social Affairs 

(2016) report approached similar contexts by examining unequal mobility regarding resources, inequality in participation, and denial 

of opportunities. As such, social exclusion has been examined in various areas and dimensions, with research conducted in numerous 

scopes. This signifies that the concept of social exclusion itself has not reached a consensus and remains an evolving discourse. 

 

2.2 Discussions on Pandemic and Inequality 

Historically, vulnerable populations have been particularly susceptible to new infectious diseases, and this vulnerability is 

exacerbated during ongoing pandemics (Bambra et al., 2020). According to Caul (2020), individuals residing in more impoverished 

regions exhibit COVID-19 mortality rates over twice as high as those residing in less impoverished regions. Similar findings were 

presented in studies by Abedi et al. (2020), Chaudhry et al. (2020), and Bowyer et al. (2021). Jay et al. (2020) deduced that financial 

constraints on adhering to social distancing measures were a significant factor in increasing the burden of COVID-19 among 

economically marginalized populations. 

In addition to individual socio-economic vulnerability, the COVID-19 virus is consistently associated with regional-level inequalities 

and exclusions. Addressing regional-level inequalities tends to rely on shared socio-economic foundations, common access to services, 

and communal reliance on lifestyle and living culture that characterize human societies (Moss et al., 2021). Measurement of regional-

level social indicators is confirmed through various approaches, commonly using aggregate variables such as median household income 

or deprivation indices for comprehensive assessment. Each measured indicator signifies unique contributions to social exclusion and 

inequality. 

 

2.3 Distinctiveness of the Study 

Based on the review of previous studies, it is evident that the process of social exclusion involves individuals being excluded from 

social and occupational contexts or facing prejudice and discrimination. In contrast, the outcomes of social exclusion encompass 

limitations in social and economic resources, exclusion, and lack of personal benefits. However, in policy and academia, there is a lack 

of conceptual differentiation between the causes and consequences of social exclusion (Sealey, 2015). The mechanisms of social 

exclusion are highly complex, yet most research tends to focus on local contextual factors, often overlooking external and structural 

influences on exclusion (Nijman and Wei, 2020). Therefore, to understand the causes of social exclusion, a structural approach 

analyzing problems within the social system itself, social structures, policies, and institutions is necessary, while to grasp the outcomes, 

an individual-centered approach examining practical experiences, interpersonal relationships, cultural backgrounds, and family 

dynamics is essential. Furthermore, as previously discussed, social exclusion is an evolving concept, making it flexible for application 

in various contexts, but its meaning is often ambiguous (Subedi, 2022). In other words, when analyzing social exclusion, it is essential 

to consider structural factors that affect society as a whole, such as economic disparities, educational levels, employment opportunities, 

and power structures, rather than focusing solely on the characteristics of excluded individuals (e.g., race, gender) or categories of 

people facing discrimination in different social strata (e.g., regional origin, age). In this study, we depart from the premise that achieving 

an inclusive society is challenging without transforming the social structures that restrict the agency of marginalized areas. We aim to 

elucidate that the imbalances experienced by excluded areas stem from structural factors rather than being confined to specific local 

phenomena. 

The distinctiveness of our study compared to previous research lies in two main aspects. Firstly, we focused on investigating the 

spatial structure of urban areas where inequalities manifest. Secondly, we measured spatial inequalities through interregional mobility. 

While most previous studies on social exclusion have utilized accessibility to essential services and urban infrastructure as indicators 



of its multidimensional nature, our study seeks to distinguish itself by examining whether the restriction of geographical movement 

before and after the onset of the COVID-19 pandemic leads to spatial exclusion. This aspect sets our study apart from existing research. 

 

3. Analytical Framework 

3.1 Inequality and the COVID-19 Situation in South Korea 

According to the Third Basic Plan for Sustainable Development, South Korea is experiencing exacerbated socio-economic exclusion 

issues due to problems such as low birth rates, an aging population, and increasing polarization, all of which are linked to inequality. 

The report indicates that the 10th percentile income ratio has risen from 8.5 times in 1990 to 11.9 times in 2014. Moreover, the poverty 

rate among individuals aged 65 and above reached 48.6% in 2011, making it the highest among OECD countries. The disparity between 

regular and non-regular workers (constituting one-third of all workers) in terms of wages has been consistently declining, with the ratio 

dropping from 53.3% in 2010 to 52.5% in 2012 and 48.4% in 2014. This income distribution deterioration has resulted in an increase 

in relative poverty households, while discrimination against non-regular workers and women still persists. Additionally, the standard 

deviation of Gross Regional Domestic Product (GRDP) for the 16 metropolitan areas and provinces increased from 5 million won in 

2000 to 8.82 million won in 2012. This indicates that the concentration of economic activity in the capital region has not eased, and 

regional imbalances continue to be a serious concern. These findings highlight the critical issues of inequality and social exclusion in 

South Korea, which are relevant for academic research and discussion. 

After the first confirmed case of COVID-19 in Korea on January 20, 2020, involving a person who had visited China, there was a 

sharp increase in the number of cases due to outbreaks in various groups associated with religious gatherings, call centers, and parcel 

delivery services. In response, health authorities implemented stringent social distancing measures, leading to a significant reduction 

in the average number of daily confirmed cases to single digits. However, a surge in new cases occurred later, attributed mainly to 

increased outdoor activities, large-scale gatherings during holidays, and seasonal factors, primarily concentrated in the metropolitan 

area (Yoo et al., 2022). 

 

3.2 Selection of Indicators and Data Processing 

To assess the degree of social exclusion in local communities, we first reviewed various indicators proposed in domestic and 

international prior research to gauge social exclusion. Based on this review, we selected appropriate specific indicators to measure 

different dimensions of social exclusion. 

Regarding income and consumption, we included indicators such as poverty rates, Gini coefficient, asset size, debt size, income ratio, 

income sources, and savings. For unemployment and labor-related aspects, the selected indicators encompass trends in long-term 

unemployment rates, non-employment household trends, non-labor force ratio, employment rates, employment types, closure rates, 

and labor force participation. In the domain of education, the chosen indicators include residential area, housing inadequacy, indoor 

and outdoor housing conditions, non-housing residence households, educational attainment, percentage of low-educated individuals, 

educational status, and the number of private academies per school-age population. Health-related indicators involve mortality rates, 

life expectancy, healthcare access equity ratio, and the Community Health Index. Safety-related indicators include crime rates and 

regional safety ratings. Social network indicators incorporate labor union activities, leisure activities, internet usage rates, volunteer 

participation, and the number of elderly households living alone. For the living environment, we considered indicators related to 

geographical accessibility and population distribution within the living infrastructure service area. 

These selected indicators, representing various dimensions of social exclusion, are widely utilized in evaluating socio-economic 

inequality. Thus, in this study, we classified them into dimensions of economic, social, health, safety, living environment, and regional 

mobility as dimensions of social exclusion, drawing on the works of Percy (2000), Gordon (2000), Burchardt et al. (2002b), Scharf et 

al. (2005), and Khan et al. (2015). Subsequently, we further divided the identified dimensions of social exclusion into structural, 

relational, and spatial domains, following the frameworks proposed by Khan et al. (2015), Atkinson (1998), and Sealey (2015), 

respectively. 

 

3.3 Calculation of Multiple Deprivation Index 

To ascertain regional disparities, overseas countries utilize the Index of Multiple Deprivation (IMD), which encompasses factors 

such as income, employment, health inequality, disability, education, housing conditions, and crime. In Korea, for the purpose of 

measuring socio-economic regional deprivation based on census data, indices such as the Physical Deprivation Index and Social 

Exclusion Index are employed, which assess residents' income, education, unemployment, and inadequate housing conditions. This 

research calculated the multiple deprivation index for 250 cities and counties in Korea, enabling the assessment of social exclusion 

levels. 

 

1) Standardization 

To aggregate various indicators with different units and characteristics into a unified metric, standardization is crucial. In this study, 

we employed the rescaling method proposed by UNDP (2005), which is one of the techniques, alongside the Z-score method, for 

standardization <Equation 1>. This approach normalizes the variables to a common range of 0 to 1 using the minimum and maximum 

values of each variable. 

 

𝑃𝑖𝑗 =
𝑥𝑖𝑗 − min(𝑥𝑖𝑗)

max(𝑥𝑖𝑗) − min(𝑥𝑖𝑗)
(1) 

 

 

To minimize the impact of outliers during the standardization process, this study conducted normality tests (natural logarithm and 



square root transformations). Moreover, to ensure consistent directionality when evaluating the exclusion zone, indicators displaying 

negative outcomes with higher values were transformed using the formula 1 - (target value - minimum value) / (maximum value - 

minimum value). Subsequently, individual indicators were transformed and aggregated into six dimensions, three domains, and an 

overall deprivation index to analyze the current situation. 

 

2) Entropy Weighted Method 

To obtain reliable results in the decision-making process, it is necessary to assign relative weights to each selected sub-indicator. In 

this study, we applied the entropy weighting method based on Shannon's information theory. Entropy reflects the diversity of 

information attributes, and the higher the concentration of target values, the larger the value of entropy, whereas a lower dispersion of 

values results in a smaller entropy value. The advantage of using entropy weighting lies in its mathematical determination of weights, 

which enables an objective assessment, avoiding the researcher's subjectivity (Shannon, 1948a; 1948b). The specific procedure for 

determining the weights is as follows: firstly, we construct attribute information values for each evaluation item corresponding to each 

principal component and matrix the attribute information values by target regions to calculate entropy for the attribute information. 

Using entropy, we derive weights for each evaluation factor, and finally, determine the deprivation index. The entropy method is a way 

to extract weights from the alternative-attribute matrix, which can be represented as shown in <Equation 2>, where '𝑛' denotes the 

number of sub-indicators, and '𝑚' represents the number of areas (administrative districts) under analysis. 

 

 

 

D =

[
 
 
 
 

𝑥11 ⋯𝑥1𝑗 ⋯𝑥1𝑛

⋮ ⋯  ⋮ ⋯  ⋮
𝑥𝑖1 ⋯𝑥𝑖𝑗 ⋯𝑥𝑖𝑛

⋮ ⋯  ⋮ ⋯  ⋮
𝑥𝑚1 ⋯𝑥𝑚𝑗 ⋯𝑥𝑚𝑛]

 
 
 
 

(2) 

 

 

 

In order to calculate the entropy for each attribute, the alternative-attribute matrix should be normalized. However, in this study, we 

have already used pre-normalized data before applying the entropy method, so we have omitted this step. Consequently, we directly 

applied the alternative-attribute matrix, as shown in <Equation 3>, to determine the entropy 𝐸𝑗, where k =
1

𝑙𝑜𝑔𝑚
(𝑗 = 1,2,⋯ , 𝑛). 

 

 

k = −k∑𝑃𝑖𝑗𝑙𝑜𝑔

𝑚

𝑖=1

𝑝𝑖𝑗(3) 
 
 

To calculate the diversity measure (ⅆ𝑗), which serves as a scale for determining the weights of each sub-indicator, we use <Equation 

4>. These values are then normalized with respect to the attribute information, resulting in the weights (𝑤𝑗) for each sub-indicator, as 

shown in <Equation 5>. 

 

 

ⅆ𝑗 = 1 − 𝐸𝑗(4) 

 

𝑤𝑗 =
ⅆ𝑗

∑ ⅆ𝑗
𝑛
𝑗=1

(5) 

 

 

Finally, the multiple deprivation index, denoted as the Multiple Deprivation Index (MDI), was calculated by multiplying the 

standardized sub-indicators (𝑝𝑖𝑗) with their respective entropy weights (𝑤𝑗). The MDI was then further normalized between 0 and 1 

according to <Equation 1>. 

 

 

𝑀𝐷𝐼𝑖 = ∑𝑤𝑗 × 𝑝𝑖𝑗(6) 

 

 

3) Type Categorization and Normality Testing 

This study applied the most representative non-hierarchical clustering analysis method, K-means analysis, to typify the dimensional 

and regional characteristics of socially excluded areas. Non-hierarchical cluster analysis, which predefines the number of clusters as k 

and assigns each data point to a cluster (Xu and Wunsch, 2005), has been widely used in various studies due to its short computation 

time and suitability for large-scale data analysis. Determining the appropriate number of clusters is crucial in cluster analysis, but a 

clear criterion for selecting the optimal number of clusters is lacking, leading to potential variations depending on researchers' 

judgments. In this study, to minimize researcher subjectivity in the selection of cluster numbers, the optimal number of clusters was 

determined by referencing the graph of the optimal number of clusters (optimal number of cluster graph). This approach aimed to 

mitigate the influence of researchers' judgments on the final results. 

Subsequently, this study conducted an additional analysis of variance (ANOVA) to examine whether there are significant differences 

in the dimensions of social exclusion that constitute the clustered areas of social exclusion. ANOVA is a statistical technique used to 

test the mean differences among three or more groups by utilizing the variations. It divides the total variance into within-group variance 

and between-group variance, and through the analysis of the ratio between them, it verifies the differences among the groups. 



4. Analysis Results 

4.1 Status of Socially Excluded Areas in South Korea 

1) Status of Social Exclusion by Dimension 

Inequality and exclusion are often generated, formed, and even perpetuated within urban spaces. Therefore, the most pronounced 

manifestations of current inequalities can be observed both within cities and between different urban areas. The analysis of the status 

of social exclusion dimensions in South Korea before and after the outbreak of COVID-19 yielded results as shown in <Figure 1>. 

According to the economic indicators for regions a-1 and a-2, the degree of exclusion has decreased in six areas and increased in 

nine areas compared to the period before the onset of COVID-19. Not only in South Korea but also worldwide, the COVID-19 pandemic 

has led to a massive surge in unemployment. In the first quarter of 2020, approximately 195 million people were affected, particularly 

in various face-to-face service sectors such as aviation, travel, accommodation, beauty, restaurants, bars, retail, education, performing 

arts, and arts (ILO, 2020a). Vulnerable groups included informal workers, gig economy workers, women, youth, seniors, and self-

employed individuals (ILO, 2020b). Since the outbreak of COVID-19, economic exclusion has intensified in economically 

disadvantaged areas with a significant presence of young people and self-employed workers, particularly in major cities (Seoul, Busan, 

Daegu) where income levels are low. This indicates that economically disadvantaged groups, such as irregular workers and small self-

employed individuals, are excluded from formal mutual dependencies, leading to an aggravation of economic inequality. The 

exacerbation of economic inequality may result in the deprivation of the material conditions that form the basis for desirable behaviors 

and states among economically vulnerable individuals, leading to a decrease in their capabilities. In other words, the economic 

inequality that had been accelerating since the 2008 global financial crisis has further intensified due to COVID-19, posing a potential 

risk of worsening urban equity. 

According to the second social indicators of b-1 and b-2, there have been increases in two regions with lower levels of exclusion and 

a decrease in one region with higher levels of exclusion compared to the period before the onset of COVID-19. Due to the spread of 

COVID-19, homes have been considered the safest places, leading to the emergence of new norms such as remote work and self-

learning. However, globally, there are approximately 150 million homeless individuals and an estimated 1.6 billion people lacking 

adequate housing (Chamie, 2017). In the case of South Korea, the stock of public rental housing for low-income individuals is only 

about 7%, leaving a significant portion of the population still living in substandard conditions, such as small rooms, boarding houses, 

rooftop rooms, and basement dwellings. Furthermore, even middle-class individuals who manage to secure housing in the private rental 

market face difficulties due to unstable rental prices, often resulting in long commutes to work and frequent relocations. Those residing 

in non-residential spaces like boarding houses, greenhouses, and small rooms have limited access to quality education opportunities. 

These non-residential areas tend to form clusters, concentrating individuals living in disadvantaged environments and potentially 

exacerbating social inequalities within the local communities. 

According to the third health-related indicators of c-1 and c-2, there have been increases in five regions with lower levels of exclusion 

and decreases in 22 regions with higher levels of exclusion compared to the period before the onset of COVID-19. Currently, in South 

Korea, even within the same city and among fellow Koreans, life expectancy varies based on the neighborhood and income levels. 

Data released by the Korean Society for Health Equity reveals that even within Seoul, life expectancy differs according to the district 

and income level. For instance, in Gangnam-gu, an affluent district, life expectancy is 87.5 years, whereas in Geumcheon-gu, a low-

income district, it is 78.1 years, representing a significant gap of nearly 10 years. This discrepancy can be attributed to various residential 

environmental factors such as air pollution, the presence of green spaces or parks, heating and cooling systems, access to clean water, 

noise levels, and proximity to healthcare facilities, all of which influence health outcomes. Consequently, this illustrates how societal 

inequalities translate into health disparities. Since the onset of COVID-19, regions experiencing exacerbated health-related exclusion 

are predominantly found in areas with a higher proportion of elderly residents. Elderly individuals are more likely to suffer from 

underlying health conditions (e.g., hypertension, diabetes), and these conditions are more prevalent among lower-income populations. 

Additionally, areas with a higher proportion of elderly individuals typically imply lower income levels, raising concerns that health-

related inequalities may intensify after the pandemic. 

According to the fourth safety-related indicators of d-1 and d-2, there have been decreases in three regions with lower levels of 

exclusion and decreases in 17 regions with higher levels of exclusion compared to the period before the onset of COVID-19. Following 

the outbreak of COVID-19, there has been a significant disparity in safety levels among different regions, with certain areas, such as 

Jung-gu in Daegu Metropolitan City, showing conspicuously low safety indices. This discrepancy in safety levels between regions 

appears to be associated with safety issues in urban centers, including potential risks of crime, traffic accidents, fires, and infectious 

diseases. 
According to the fifth indicators of e-1 and e-2 related to the living environment, there have been decreases in 20 regions with lower 

levels of exclusion and decreases in nine regions with higher levels of exclusion compared to the period before the onset of COVID-

19. The outbreak of COVID-19 has led to an increase in the amount of time spent at home and difficulties in long-distance travel, 

resulting in a growing demand for open spaces such as parks, green areas, and bicycle lanes. Despite an overall trend of reduced 

mobility, the demand for urban parks either increased or remained stable. A study analyzing the relationship between the number of 

visitors to Seoul's urban parks, the number of COVID-19 cases, and social distancing measures in 2020 revealed that small 

neighborhood parks adjacent to residential areas experienced an increase in visitor numbers of approximately 3-6%. Individuals 

residing in areas with limited access to urban services and amenities are prone to a decrease in educational attainment, deterioration of 

physical and mental health, and face inadequate job opportunities, leading to social exclusion (Gobillon and Selod, 2007; Glaeser et 

al., 2009; Massey et al., 1987; Rothstein, 2017). Regarding medical service accessibility, regions such as Uljin County in 

Gyeongsangbuk-do and Hwacheon County in Gangwon-do, with a low ratio of population access to medical facilities, indicated a 

higher degree of living environment-related exclusion, as these areas lacked large hospitals capable of accommodating inpatients. 

According to the sixth set of indicators related to inter-regional mobility between areas f-1 and f-2, it was observed that regions with 



lower levels of exclusion compared to the pre-COVID-19 period showed no significant numerical changes, while regions with higher 

levels of exclusion decreased by 104. There could be various reasons behind people's movements, broadly categorized into commuting 

and leisure activities. Before the COVID-19 outbreak, there was significant mobility in areas with well-developed public transportation 

systems, such as comprehensive terminals and trains, often towards popular hotspots. In contrast, rural areas or smaller municipalities 

(referred to as "Gun" in South Korea) showed minimal movement. The identification of Gwangyang-si in Jeollanam-do Province as a 

region with lower levels of exclusion sheds light on the post-COVID-19 epidemic prevention measures, which have focused on 

restricting mobility. As a result, overall urban mobility has decreased. This is likely due to the implementation of policies such as 

shutdowns, resulting in only the population compelled to commute being estimated to have moved. Furthermore, in relation to income, 

professionals such as lawyers, accountants, professors, and managerial staff can opt for remote work or online tasks, whereas 

individuals with lower incomes mostly find themselves having to commute to their workplaces. Analyzing the results from certain 

regions, such as Gangnam-gu and Seongdong-gu in Seoul, and Gwangmyeong-si in Gyeonggi Province, it can be inferred that post-

COVID-19, there has been a significant increase in inter-regional mobility restrictions. Additionally, during the pandemic, even after 

easing social distancing and shutdown policies, people tended to engage in short-distance trips for leisure, rather than long-distance 

travel, leading to the emergence of this particular situation. 
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Figure 1. Analysis of Social Exclusion in 6 Dimensions 

 

2) Status of Social Exclusion by Domain 

The analysis of social exclusion in different areas of South Korea before and after the COVID-19 outbreak is presented in <Figure 

2>. Firstly, based on the socio-economic deprivation index of regions g-1 and g-2, it was found that the number of areas with low levels 

of structural exclusion increased by 2 compared to the pre-COVID-19 period, while areas with high levels of structural exclusion 

decreased by 4. Moreover, a significant trend of intensified structural exclusion was observed in most major metropolitan cities, 

indicating that areas undergoing rapid changes exhibit more pronounced economic and social inequality disparities. 

According to the health and safety deprivation indices of regions h-1 and h-2, it was observed that compared to the pre-COVID-19 

period, the number of areas with low levels of relational exclusion increased by 10, while areas with high levels of relational exclusion 

increased by 4. In terms of relational exclusion, a similar pattern to structural exclusion was evident, where the easing of relational 

exclusion was observed in the metropolitan areas and surrounding regions of Gyeonggi Province. However, in other areas, such as rural 

regions experiencing an aging population phenomenon and even in urban centers, particularly in the inner city, relational exclusion 

intensified. Regions characterized by socio-economic imbalances might have relatively lower levels of public services, including 

healthcare, and safety. Furthermore, increasing income disparity and social polarization can exacerbate health and safety disparities, 

leading to a deepening of health and safety polarization. 

Based on the living environment and inter-regional mobility deprivation indices of regions i-1 and i-2, it was observed that compared 

to the pre-COVID-19 period, the number of areas with low levels of spatial exclusion decreased by 24, while areas with high levels of 

spatial exclusion decreased by 6. Spatial exclusion showed much more pronounced regional disparities compared to structural and 

relational exclusion. The decrease in both high and low exclusion areas before and after the COVID-19 outbreak suggests that only 

necessary movements are taking place. Additionally, regions with eased exclusion levels are characterized by easy inter-regional 

mobility due to improved transportation convenience and concentration of various amenities, indicating a favorable living environment. 

On the other hand, remote areas and geographically isolated regions, particularly distant from major cities and metropolitan areas, face 

relative disadvantages in terms of living environment, where both population influx and mobility incur significant time and cost. Such 

regions with inconvenient living conditions and challenging inter-regional mobility may hinder economic development. Spatial 

exclusion can more intuitively delineate the patterns of exclusion observed in pandemics like COVID-19 compared to structural and 

relational exclusion. 
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Figure 2. Analysis of Social Exclusion in 3 Domains 

 

3) Social Exclusion: Comprehensive Overview 

The results of calculating the composite deprivation index by integrating the dimensions and areas of social exclusion can be 

observed in <Figure 3>, represented by j-1 and j-2. According to the composite deprivation index, the number of areas with low levels 

of overall exclusion decreased by 39 compared to the pre-COVID-19 period, while areas with high levels of overall exclusion decreased 

by 16. This could suggest that some regions that initially experienced intensified social exclusion due to their low composite deprivation 

index might have seen improvements. However, it is also possible that since the onset of the pandemic, the composite deprivation index 

has increased in various regions, resulting in a relative exacerbation of social exclusion, which might not be readily evident. 

There are interconnections between different dimensions and areas of urban inequality (Anderson et al., 2003; Krivo and Kaufman, 

2004; Raudenbush and Kasim, 1998). Although the structural, relational, and spatial areas originate from individual specific indicators, 

they are closely related to one another. In summary, urban inequality and exclusion, being multidimensional in nature, show 

interconnectedness among these dimensions. Hence, it is still valuable to have a comprehensive perspective on urban inequality and 

social exclusion. 



 

4.2 Typology of Social Exclusion Levels in South Korean Cities 

The results of typifying the levels of social exclusion in South Korean cities can be observed in <Figure 4> Firstly, based on k-

means clustering of social exclusion dimensions, clusters n-1 and n-2 were identified. In cluster 1, encompassing six social exclusion 

dimensions with positive (+) mean values, there was an increase of 6 areas compared to the pre-COVID-19 period. Cluster 2, which 

exhibited negative (-) mean values in all six social exclusion dimensions, experienced an increase of 27 areas before the COVID-19 

outbreak. Cluster 3 showed a distinct pattern: before COVID-19, areas with positive (+) mean values in the social and living 

environment dimensions clustered together, while after COVID-19, areas with positive (+) mean values in the health and living 

environment dimensions formed a cluster. Moreover, Cluster 3 decreased by 33 areas compared to the pre-COVID-19 period, indicating 

a sharp transformation in social exclusion, either towards alleviation or intensification. 

Moving on to the clustering results of social exclusion areas, clusters n-3 and n-4 were derived. In cluster 1, which demonstrated 

positive (+) mean values in all three social exclusion areas, there was a decrease of 8 areas compared to the pre-COVID-19 period. In 

contrast, cluster 2, with negative (-) mean values in all three social exclusion areas, saw an increase of 8 areas before the COVID-19 

outbreak. 
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k-1) Optimal number of clusters l-1) Plot of means across clusters k-2) Optimal number of clusters l-2) Plot of means across clusters 

No Economy Society Health Safety 
Living 

environment 

Inter-

regional 

mobility 

1 0.884 0.502 0.593 0.834 0.690 0.657 

2 -1.007 -0.774 -0.480 -0.393 -1.208 -0.506 

3 -0.057 0.178 -0.243 -0.634 0.393 -0.296 

 

No Economy Society Health Safety 
Living 

environment 

Inter-

regional 

mobility 

1 0.798 0.559 0.350 0.683 0.548 0.402 

2 -0.625 -0.045 -0.549 -0.425 -0.961 -0.377 

3 -0.333 -1.200 0.531 -0.557 1.082 -0.016 

 

m-1) Cluster-wise Mean Scores of Social Exclusion Dimensions m-2) Cluster-wise Mean Scores of Social Exclusion Dimensions 
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j-1) Social exclusion areas according to Multiple Deprivation Index j-2)  Social exclusion areas according to Multiple Deprivation Index 

 Figure 3. Analysis of Exclusion Area According to Multiple Deprivation Index 



 

 

n-1) Results of K-means clustering analysis (k=3) n-2) Results of K-means clustering analysis (k=3) 

 

 

 

 

k-3) Optimal number of clusters l-3) Plot of means across clusters 
k-4) Optimal number of 

clusters 
l-4) Plot of means across clusters 

No Structural Relational Spatial 

1 0.687 0.623 0.749 

2 -0.756 -0.686 -0.824 
 

No Structural Relational Spatial 

1 0.676 0.665 0.662 

2 -0.655 -0.644 -0.641 
 

m-3) Cluster-wise Mean Scores of Social Exclusion Domains m-4) Cluster-wise Mean Scores of Social Exclusion Domains 

 

 

n-3) Results of K-means clustering analysis (k=2) n-4) Results of K-means clustering analysis (k=2) 

Figure 4. Analysis of Social Exclusion Dimension and Domain Clustering Results 

Table 1. ANOVA result 

Classification Indicators 

2017 2020 

Cluster Error 

F(p) 

Cluster Error 

F(p) Mean 

Square 

Degrees 

of 

Freedom 

Mean 

Square 

Degrees 

of 

Freedom 

Mean 

Square 

Degrees 

of 

Freedom 

Mean 

Square 

Degrees 

of 

Freedom 

6 

Dimensions 

Economy 3.241 2 0.016 247 203.552*** 2.484 2 0.017 247 143.086*** 

Society 0.264 2 0.008 247 31.128*** 0.125 2 0.010 247 12.793*** 

Health 0.809 2 0.026 247 30.819*** 0.754 2 0.024 247 31.961*** 

Safety 2.440 2 0.026 247 94.594*** 1.341 2 0.022 247 60.642*** 

Living 

environment 
7.804 2 0.020 247 393.813*** 6.633 2 0.015 247 443.017*** 

Inter-

regional 

mobility 

0.495 2 0.014 247 35.196*** 0.184 2 0.010 247 17.591*** 



3 Domains 

Structural 2.670 1 0.017 248 158.467*** 1.279 1 0.018 248 70.130*** 

Relational 2.462 1 0.028 248 88.573*** 2.581 1 0.031 248 82.578*** 

Spatial 15.427 1 0.016 248 980.432*** 11.769 1 0.016 248 715.154*** 

 

5. Conclusion and Discussion 

5.1 Summary and Implications of the Study 

This study compared the social exclusion status in South Korea using data from 2018 (pre-COVID-19, 2017) and 2021 (post-COVID-

19, 2020). Despite analyzing only a few months during the ongoing pandemic and comparing it with the pre-COVID-19 period, 

significant regional and geographical variations in the dimensions and areas of social exclusion were evident. Understanding the 

interrelatedness of dimensions and areas of social exclusion after the onset of COVID-19 is essential for several reasons. The pandemic 

has brought about substantial changes in all countries, and there is no guarantee that such events will not recur. When two or more 

epidemics occur simultaneously or sequentially in groups, exacerbating and mutually reinforcing each other, it is referred to as a 

syndemic. A syndemic does not necessarily refer only to the simultaneous prevalence of visible diseases. In the context of urban settings, 

a syndemic concept involves the spatial convergence of complex exclusion dimensions and areas, encompassing various conditions 

that define inequality (Singer et al., 2017). 

Klinenberg (2018) argued that to create a society with less inequality, it is essential to build better social infrastructure. This implies 

that improving urban infrastructure in areas where it is lacking can reconstruct and enhance the social fabric of communities, enabling 

citizens to enjoy unrestricted mobility for their daily lives. Fortunately, various cities worldwide have implemented policies to improve 

the quality of urban infrastructure and reduce accessibility inequalities among urban communities. Cities such as Barcelona (2015), 

Bogota (2011), London (2019), Paris (2018), and Singapore (2016) have taken such measures. In the United States and Canada alone, 

over 400 local governments have implemented policies to encourage the development of 'Complete Streets,' aiming to create socially 

inclusive communities, improve accessibility to services, shops, and entertainment, promote healthy and active lifestyles, increase 

pedestrian activities while reducing driving, offer attractive public spaces, and enhance economic vitality (Seskin and McCann, 2012). 

Despite implementing policies for regional balanced development in South Korea, disparities between cities in terms of equity persist. 

These disparities indicate that exclusion continues to exist in modern urban societies, attributed to substantive urban transformations, 

past discriminatory measures by previous governments (Higginbotham et al., 1990; Parekh and Gaztambide-Fernández, 2017), and 

pragmatic policies and neoliberal market investments (Farmer, 2011). Such circumstances reveal that social inequality remains 

prevalent, with various factors, including regional discrimination and social, economic, and spatial diversity, contributing to the 

perpetuation of inequality in contemporary urban society. This situation underscores the need for further efforts in achieving regional 

balanced development. It implies that despite the implementation of policies, there is a persistent need for addressing social inequality 

and the diverse array of factors that contribute to sustaining inequality between regions. As an academic conclusion, it is evident that 

more rigorous endeavors are necessary to achieve regional balance and equity. 

The significance of this study lies in its revelation of the existence of structural inequality in South Korea and the analysis of 

typologies of cities experiencing similar social exclusion. This approach provides support in identifying factors relevant to the specific 

circumstances of local communities, thereby offering a foundation for deriving tailored policies to address inequality more fairly. While 

the overall study of composite deprivation levels may not explicitly advocate for particular regions or meet the demands of urban 

residents, the approach proposed in this study is expected to provide decision-makers with empirical insights to narrow down further 

investigations in high-deprivation exclusion areas and to formulate policies aimed at alleviating inequality. 

 

5.2 Limitations and Future Directions 

This study provides valuable insights into understanding the general levels of social exclusion in various regions, but its results are 

limited by the weights assigned to individual indicators. The composite deprivation index used in this study was derived based on the 

importance assigned to each indicator (informed by the data attribute information of evaluation metrics). Consequently, if these weights 

were to change, the distribution of results could vary significantly. However, on the other hand, the analytical process of this study is 

modular and designed flexibly, allowing for the possibility of adjusting these weights. Therefore, the distribution of social exclusion-

related patterns obtained from this study can be helpful in understanding regional inequality levels and relating them to the policy 

objectives of the city. 

Regarding the results and limitations of this study, two future directions can be proposed. First, to achieve a more practical 

measurement of the composite deprivation index, it is necessary to derive specialized weights for different regions and compare the 

overall levels of exclusion in cities more widely. Second, a theoretical approach using sensitivity analysis on the weights (e.g., Sobol 

Saltelli sampling) should be conducted to assess the robustness of the various definitions of social exclusion. Through such analyses, 

the changes in the distribution of inequality density plots can provide support for multiple policy objectives that require negotiation 

among decision-makers and stakeholders to foster further development. 
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