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Spatially neighborhood and socially non-neighborhood: illustrating social
capital perception of neighbors around the apartment complex

Sungik Kang, Yujeong Lee and Ja-Hoon Koo

Department of Urban and Regional Development, Hanyang University, Seoul, South Korea

ABSTRACT

This study is to verify that apartment complexes influence social capital in Seoul. We collected
the proportion of apartment complexes in autonomous districts and social capital variables
such as cooperation with neighbors, community trust, and altruism of vulnerable people
through the Seoul survey data for five years. The main results are as follows. First, as the
ratio of apartment complexes increased, the level of social capital of community residents
around the apartment decreased. In other words, the higher the proportion of area occupied
by apartment complexes, which are gated communities in South Korea, the lower the level of
social capital of the local community. Second, as the ratio of apartment complexes increased,
the level of social capital of apartment complex residents increased. That is, as the area ratio of
apartment complexes increased, the social capital level of the community residents decreased,
while the social capital level of apartment complex residents generally increased. Third, as the
size of the apartment complex grew, the negative impact on the social capital of residents in
the community increased. It means that as the size of the apartment complex increased to 500
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and 1000 households, the extent of the decline in social capital increased.

1. Introduction

In Korea, the preference for apartments is far higher
than for other types of houses (Jun 2013). According to
the Korea National Statistical Office, as of 2019, 58.2%
of all households in Seoul live in apartments. The
apartment complex in Seoul has community facilities
such as sports facilities, playgrounds, senior citizens’
homes, and libraries (Sonn and Shin 2020), and internal
surveillance is thorough with 24-hour security patrols.
As the majority of residential areas are occupied by
high-rise and high-density apartments, the proportion
of apartments in the urban landscape of Seoul is sub-
stantial (Hwang and Kim 2020; Sonn and Shin 2020).
The phenomenon whereby apartments occupy an
overwhelmingly large portion of Korean cities was
described by a French geographer as the “Republic of
Apartments” (Oppenheim 2009). As this expression
suggests, Seoul is overwhelmed with apartments.
Apartment complexes are a kind of gated commu-
nity with respect to the surrounding single-family and
multi-family households (Gelézeau 2008; Hwang and
Kim 2020). Residents of apartment complexes that
form their community within a specific boundary are
spatially neighbors with single and multi-family hous-
ing residents, but not socially unless they are neigh-
bors. As a privatized space, large-scale apartment
complexes form a clear boundary with high landscape
trees and fences and take on a physical form that

induces various spatial discrepancies and incompatibil-
ity with the surrounding area (Hwang and Kim 2020).
The entrance and access of outside strangers are con-
trolled, and the internal facilities are provided only for
the community. The apartment complex’s characteris-
tics, which focus on social exchanges inside the com-
plex, resemble many of the characteristics of gated
communities.

A gated community is a residential complex cre-
ated to control outsiders’ access at the entrance
and provide a safe living environment free from
crime (Grant and Mittelsteadt 2004; Low 2001).
Resident amenities such as recreational facilities
and community amenities are provided within the
gated community, and the community facilities con-
tribute to the improvement of internal social cohe-
sion (Bible and Hsieh 2001; Grant and Mittelsteadt
2004; Townshend 2002). The gated community pri-
vatizes the internal space and has a low interest in
exchanges with the external community, negatively
affecting the quality of social relations across the
local community (Blakely and Snyder 1997; Higley
1995; Lang and Danielsen 1997; Marcuse 1997;
Vesselinov, Cazessus, and Falk 2007). Though these
gated communities’ characteristics are similar to
those of apartments, few studies have analyzed
apartment complexes from the gated community
perspective (Vesselinov, Cazessus, and Falk 2007).
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Although existing studies have described hypoth-
eses and mechanisms for the negative impact of gated
communities on social capital, few studies have empiri-
cally examined the gated community’s effects on the
local community’s social capital. In particular, apart-
ment complexes in Seoul are a type of gated commu-
nity that is common in dense urban centers like South
Korea. However, there is a research gap on how apart-
ment complexes relate to local social capital. Thus, the
purpose of this study is to verify whether apartment
complexes have a negative influence on the social
capital in their region. In particular, this study analyzed
how neighbors’ social capital varied by the proportion
of apartment complexes in residential areas. The social
capital was measured using variables for cooperation
between neighbors, trust in the community, and altru-
ism for vulnerable persons through the items of the
Seoul survey data. As for the apartment complex vari-
able, the ratio of the area occupied by the apartment
complex in the residential area was measured for each
autonomous district. The analysis method was
a pooled cross-sectional logit model using five years
of data, and this model calculated the odds ratio and
analyzed the influence relationship between variables.

2. Literature review
2.1. Social capital characteristics and categories

Social capital intends to an individual’s close relation-
ship with community members, and the level of social
capital is measured by factors such as trust, reciprocity,
participation, and cooperation. According to Coleman
(1990), an early sociologist who formally defined social
capital, social capital consists of some aspect of social
structure and facilitates certain actions of individuals
who are within the structure. Social capital exists in the
form of valuable social organizations, information
channels, and these resources function positively
(Coleman 1988, 1990). Putnam (2000) explained that
the core of social capital is that social solidarity and
networks have usable values. He emphasized that the
accumulation of social capital affects productivity,
whether individual or group (Putnam 1993, 2000).
Social capital is based on the degree of connectedness
and the quality and quantity of social relations in
a community (Harpham, Grant, and Thomas 2002). As
a result, social capital means the level of social
exchanges between individuals and individuals or
communities.

Social capital is divided into bonding social capital
and bridging social capital (Gittell and Vidal 1998;
Szreter and Woolcock 2004). Bonding social capital
means the social relationship within the same com-
munity, and bridging social capital means the social
relationship between different communities (Narayan
1999). Interactions within communities of similar

backgrounds or classes are bonding social capital,
and interactions within communities of different
backgrounds or classes are bridging social capital
(Berkman, Kawachi, and Glymour 2014). In addition,
social capital includes two components, a structural
component and a cognitive component
(Subramanian, Kim, and Kawachi 2002). Structural
elements intend to social capital related to actual
actions such as participation and exchange.
Cognitive elements intend to social capital related
to an individual’s attitudes, thoughts, and percep-
tions, such as trust, sharing, and reciprocity
(Harpham 2008; Harpham, Grant, and Thomas
2002). Researchers need to separate what people
did and what they felt when in relation to studying
social capital (Harpham, Grant, and Thomas 2002).

Social capital correlates with various environmen-
tal factors such as neighborhood environment, social
segregation, and crime. Social capital has a close rela-
tionship with the neighborhood environment, and in
particular, it showed a positive relationship with
accessibility, walkability, diversity, and design factors
(Mazumdar et al. 2018). Another critical factor of the
neighborhood environment related to social capital is
stability and crime rate. Social control of crime and
disorder is strongly associated with social capital
(Sampson, Raudenbush, and Earls 1997; Sampson
et al. 2005). Local crime and instability play an impor-
tant role in forming and maintaining neighborhood
social capital (Mazumdar et al. 2018). In addition,
social segregation also shows a negative relationship
with social capital. The level of social interaction is
low in regions with severe socioeconomic segrega-
tion regarding race and income, resulting in unequal
social capital (Briggs 2005). In other words, when the
degree of residential segregation increases, it means
that the level of bridging social capital would
decrease.

2.2. Gated community physical and social
characteristics

A gated community generally refers to a residential
complex surrounded by physical barriers such as
walls, fences, landscaping, and access restricted to
private houses and streets, sidewalks, and nearby ame-
nities in the district (Low 2003). The gated community
was the first site formed for middle-class retirees in the
United States until the late 1960s and 1970s. In the
1980s, real estate development accelerated, and gated
communities were built around golf courses for leisure
and were monopolized by the middle class (Guterson
1992; Low 2001). These gated communities are
expanding toward providing stable and comfortable
housing complexes for families with children in sub-
urban and suburban development (Guterson 1992;
Lofland 2017).



The key to developing a gated community is to
control outsider access to the inside. A critical feature
of the gated community is that a committee elected by
the autonomous homeowners’ association oversees
the common property and establishes contracts,
rules, and restrictions (Blakely and Snyder 1997; Judd
1995; Vesselinov, Cazessus, and Falk 2007). The gated
community provides an environment that relieves fear
from crime, reduces the chances of mingling with
unwanted neighbors, and creates a sense of belonging
to the village community (Grant and Mittelsteadt 2004;
Helsley and Strange 1999). The gated community is
equipped with recreational facilities and community
amenities to provide services only for the internal com-
munity (Grant and Mittelsteadt 2004). As a result, the
gated community provides residents with a sense of
community, community identity, security, and conve-
nience facilities and increases property values (Bible
and Hsieh 2001; Grant and Mittelsteadt 2004;
Townshend 2002).

The gated community is spatially related to dis-
advantages such as social stratification and mass
production, disconnection of exchanges with resi-
dents outside the community, and increasing socio-
economic inequality. The gated community is
a residential area separated from the outside of the
gated (Vesselinov, Cazessus, and Falk 2007). In var-
ious cases, residents of the gated community have
shown low interest in the population outside the
wall (Breitung 2012). Residents of the gated commu-
nity tend to avoid contact with the public and are
less interested in the sense of community with
neighbors (Grant and Mittelsteadt 2004; Low 2001).
The gated community realizes a physical environ-
ment that is divided into wealthy and poor areas
(Grant and Mittelsteadt 2004; Vesselinov, Cazessus,
and Falk 2007) and promotes the separation of social
dwellings (Grant and Mittelsteadt 2004) and spatial
stratification (Vesselinov, Cazessus, and Falk 2007).

2.3. Typology of gated community and Seoul’s
apartment complex

Gated communities can be classified into three
types according to their primary purpose: lifestyle
communities, prestige communities, and security
communities (Blakely and Snyder 1997; Grant and
Mittelsteadt 2004). Lifestyle communities focus on
leisure activities, including recreational facilities,
amenities, and services, and are often constructed
in retirement villages, golf and leisure facilities, or
suburban new towns. Prestige communities symbo-
lize the wealth and status of residents who value
image, privacy, and control, and the quality of
a gated community depends on their level of
wealth. The main features of prestige communities
are Beautiful scenery and perfect security, and the
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communities usually have no common amenities.
Due to fear of outsiders, the security community
features preventing access of non-residents and
requesting protection from local authorities in
extreme cases. Though lifestyle and prestige com-
munities show security features, security commu-
nities are characterized by the residents’
participation in building barriers themselves actively
(Blakely and Snyder 1997).

Types of gated communities are distinguished by
security, barriers, amenities, characteristics of the
occupants, location, and size (Blakely and Snyder
1997). Walls and gates are gated communities’ physi-
cal, economic, and social symbols and are selected
according to community preferences. Security is
achieved by blocking the motive of strangers’ tres-
passing through walls and gates and controlling the
entry of outsiders with a security system. Community
amenities have the most significant impact on inter-
nal residents’ social integration and exchange.
Although gated communities’ location is primarily in
the suburbs around the city (Blakely and Snyder
1997), the communities also would appear in rural
areas or rural suburbs (Grant and Mittelsteadt 2004).
Consequently, gated community residents can be iso-
lated from residents and strangers outside the com-
munity by their own choices.

Korean apartment complexes are one of the types
of gated communities that would appear in densely
populated urban areas. According to the types of
gated communities defined by Blakely and Snyder
(1997) and Grant and Mittelsteadt (2004), in South
Korea, especially Seoul’s apartments complexes are
similar to gated communities in the characteristics of
high barriers, the residence of specific classes, and
controlling outsiders through entrances, whereas the
characteristic of being located to the external com-
munity closely is different. Apartment complexes in
Seoul interrupt outside access with structures such as
fencing, planting, and topography around the site
and control outsiders at the main entrance (Hwang
and Kim 2020). Inside the apartment complex, var-
ious services are provided to enhance the bond
between inside residents, from a gym, leisure facil-
ities, and library to a swimming pool, sauna, and
indoor golf course (Sonn and Shin 2020). In addition,
apartment communities are mostly socio-
economically homogeneous and pursue the purpose
of strong privacy protection (Hwang and Kim 2020).
On the other hand, apartment communities in Seoul
are placed nearby other outside communities in
dense downtown rather than being alone in the
surrounding downtown. In other words, the differ-
ence between apartment complexes in Seoul and
gated communities in the West is that Seoul’s apart-
ment districts are relatively adjacent to other
neighborhoods.
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2.4. Social capital according to the gated
community

The gated community surrounded by walls, gates, and
guards is a threat to social capital, social interaction,
and the building of social networks (Davis 1992;
Devine 1996; Etzioni 1995; Low 2001). The purpose of
the gated community, privatized with clear physical
boundaries, is to control exchanges with outsiders
and exclude outsiders from passing through. This
exclusion is intended to fundamentally prevent stran-
gers’ access and access to internal community facilities
by neighbors. The substantial privatization of the
gated community consequently threatens the level of
altruism and integration of the region and promotes
regional fragmentation as a protruding new layer of
the area (Vesselinov, Cazessus, and Falk 2007).

The gated community is physically disconnected
and socially disconnected from neighbors and tends
to form a community unrelated to social problems and
conflicts of external residents (Engle 1993). Lemanski’s
study of Cape Town emphasized that residents of the
gated community and residents outside the fence tend
not to regard each other as neighbors (Lemanski 2006).
As a result, the gated community has social distance as
well as the physical distance between them and their
neighbors, and there is no tendency to pursue social
mixing (Grant and Mittelsteadt 2004).

In urban and residential areas, barriers and bound-
aries form “landscapes of exclusion,” affecting neigh-
bors’ contact across borders (Cresswell 1996; Sibley
1995). The boundary distinguishes insiders from out-
siders regarding social connection and could act as an
influential factor that hinders interaction quality
between neighbors. These boundaries form their own
identity for each zone and affect intergroup interaction
and residential segregation (Dixon 2001). As a result,
“crossing the line” is regarded as an act that threatens
the inner realm of insiders, causing anxiety (Dixon
2001; Sibley 1995). In this way, the regional boundaries
and barriers formed by the gated community have an
important influence on social exchanges beyond the
meaning of simple physical boundaries.

In the case of Seoul's apartments, complexes are
isolated communities in the area and have
a possibility to act as a threat to the social capital of
that area. Apartment complexes in Seoul are residen-
tial areas that systematically control access to outsiders
and are residential districts separated from the sur-
rounding area (Gelézeau 2008; Hwang and Kim 2020).
Seoul’s apartment complexes are equipped with facil-
ities and services to increase the community bonds for
the inner residents (Jun 2013; Sonn and Shin 2020). In
addition, apartment prices in Seoul are somewhat
higher than those of single-family and multi-family
houses in the vicinity due to the brand value of the
apartment and various infrastructure related to

transportation and convenience facilities (Jun 2013).
Therefore, Seoul’s apartment complexes are a type of
housing mainly occupied by upper and middle classes
due to their high prices and are a type of housing that
causes residential segregation in the region (Hwang
and Kim 2020; Jun 2013). As such, apartment com-
plexes in Seoul can act as a factor that causes commu-
nity separation and social capital retreat due to the
characteristics of a certain socioeconomic class iso-
lated physically and socially in some districts.

3. Research framework
3.1. Study hypothesis

Though existing studies have specifically explained the
negative relationship between gated communities and
social capital, few studies are related to verification
through empirical statistical analysis. In particular,
Seoul’s apartment complexes are kinds of gated com-
munities that can appear in dense cities like South
Korea, and understanding of apartment complexes is
very limited. Therefore, this study analyzes whether
apartment complexes reduce social capital similar to
the negative effect of gated communities. We analyzed
based on three hypotheses. The first hypothesis is that
the higher the proportion of apartment complexes in
the area, the lower the level of social capital in the
community. The second hypothesis is that the higher
the proportion of apartment complexes in the area, the
higher the social capital level of the apartment com-
plex residents. The third hypothesis is that as the size
of the apartment complex increases, the negative rela-
tionship between the apartment complex and the
community’s social capital would increase.

3.2. Study area

As of 2019, the proportion of households living in
apartments in Seoul is 58.2%, and high-rise and high-
density apartment complexes have become distribu-
ted throughout residential areas. The apartment
complex creates a unique urban landscape in Seoul,
rising partially around low-rise multifamily houses
(Figure 1). The supply of apartment complexes in
Seoul began in the 1950s-1960s for post-war recov-
ery and housing supply. After the 1970s, the govern-
ment provided a modern lifestyle with housing
supply to the middle class by supplying large apart-
ment complexes. Apartments are currently
a significant housing type in Seoul and are con-
stantly increasing (Shin and Kim 2016).

Since the spread of apartments, the proportion of
households living in apartments in Seoul has been
steadily increasing. According to the Korea National
Statistical Office statistics, the total number of apart-
ments was 974 thousand (50.8%) in Seoul in 2000. As
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Figure 1. Urban landscape including apartment complexes in Seoul.

of 2019, the total number of apartments had continu-
ously increased to 1,720 thousand (58.2%). The aver-
age number of households in an apartment complex in
Seoul is 628, and the maximum number of households
is 9,510. Since apartments are a convenient urban
infrastructure and have a rather higher demand than
other houses (Jun 2013), this rapid increase is expected
to continue. The current distribution of apartments
and single/multi-family homes in Seoul is shown in
Figure 2 below.

3.3. Data resource and variable specification

Social capital and demographic characteristics were
used from the Seoul Survey data. The Seoul Survey
data has been investigating the contents of indivi-
duals’ residential environment, economy, and society
to grasp Seoul citizens' life and social perceptions
annually. It contains various social capital-related con-
tents and diverse demographic items such as income,

Figure 2. Distribution of apartment complexes in Seoul.

occupation, health, and pedestrian environment. This
study used cooperation with neighbors, trust of regio-
nal society, and altruism for a vulnerable person as
dependent variables for measuring social capital.

The previous studies mainly measured social capital
through social trust, participation, cooperation with
neighbors, norms, and so on (Harpham, Grant, and
Thomas 2002; Won and Lee 2020). This study mea-
sured the level of social capital through cooperation
with neighbors, trust of regional society, and altruism
for a vulnerable person in the Seoul Survey. The more
cooperative an individual is with the community, the
more they can get various information and benefits
from the community, and they want to belong to the
community (Kiwachi, Subramanian, and Kim 2008). For
the measure of cooperation with neighbors, respon-
dents answered on a 5-point Likert scale of “very low”
to “very high” question to “how much do you help and
receive from your neighbors?” Based on the study of
Harpham (2008) and Subramanian, Kim, and Kawachi
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(2002), as the structural component of social capital is
the actual behavior and connection, the cooperation
with neighbors is the structural component.

Community trust is a collective property, a resource
capable of collective action, and a valid measure of
social cohesion (Kiwachi, Subramanian, and Kim
2008). As a measure of trust for regional society,
respondents answered the question “How much trust
do you have in your family, neighbors, and public
institutions?” based on a 5-point Likert scale from
“very low” to “very high.” Altruism is an important
indication for diagnosing the level of social capital
because people with good social networks spend
more time and money on charity and volunteering
for the community than those who are isolated
(Putnam 2000). As the measure of altruism for
a vulnerable person, respondents answered the ques-
tion “How considerate are you toward the disabled, the
elderly, and women?” based on a 5-point Likert scale
from “very low” to “very high.” Based on the study of
Harpham (2008) and Subramanian, Kim, and Kawachi
(2002), as the cognitive component of social capital is
perception and thought, trust and altruism are the
cognitive components.

As a demographic and socioeconomic control vari-
able associated with social capital, this study included
gender, age, education, homeownership, and job
(Harpham, Grant, and Thomas 2002; Kang and Koo
2020; Putnam 2000). The study of Putnam (2000)
showed that the perception and level of social capital
differed by age and gender through various graphs.
Factors such as educational attainment are highly cor-
related with physiological stress and access to commu-
nity resources (Lindstrdom 2008). Regional and
individual economic differences cause differences in
community bonds due to inequality in investment in
programs and services related to social capital
(Lindstrém 2008). For this reason, this study included
the household income, employment status, and the
average apartment price of the region as individual
and regional economic factors. Families have charac-
teristics such as high-density networks and collective
support, and family composition is associated with
people’s social and interdependent relationships
(Widmer 2006). Thus, we included family composition
and  marital status as control variables.
Homeownership is a variable related to local settle-
ment, and the neighborhood with the high rate of
homeownership is the basis for social capital formation
(Yamamura 2011). Finally, as the length of residence is
related to the degree of interaction with neighbors, the
factor is connected to social capital (Kan 2007;
Yamamura 2011).

The Seoul apartment data used the apartment
current situation data provided by the city of Seoul
and the housing transaction price of the Ministry of
Land, Infrastructure, and Transport. This study

collected the total area of apartment complexes in
the autonomous district by the number of house-
holds and year through the apartment current situa-
tion data. Besides, we used the housing transaction
price data from the Ministry of Land, Infrastructure,
and Transport to calculate the housing price in the
autonomous district from 2015 to 2019.

Under the assumption that there might be
a different influence of the apartment district on social
capital according to the size of the apartment complex,
the apartment size is subdivided based on the number
of households. This study measured the scale of apart-
ment complexes over 500 households in medium-size
and over 1,000 households in large-size complexes.
The apartment complex variable was calculated as
the ratio of the apartment complex areas to the resi-
dential area in the autonomous districts. In other
words, it is the ratio of the total apartment complex
area to the entire residential area of the autonomous
district (Table 1).

3.4. Method

Because the dependent variables, cooperation, trust,
and altruism, are concepts that are separated as struc-
tural and cognitive components, we analyzed them
separately for each dependent variable element, not
for multivariate regression. This study applied the
ordered logit method to data in which the dependent
variable, social capital, responded sequentially. When
the ordinary least square (OLS) analysis method is
applied to a model in which the dependent variable
is ordinal, the model might produce bias or inconsis-
tent analysis results (Blanchflower and Oswald 2004;
Finkelstein, Luttmer, and Notowidigdo 2009).
Therefore, this study utilized ordinal logit analysis
with maximum likelihood estimation. In addition, this
study constructed the area ratio of apartment com-
plexes and individual social capital variables and
employed pooled cross-sectional data through five
years of the Seoul Survey data conducted annually
for an unspecified number of subjects. The apartment
area ratio might include regional characteristics
according to regional surveys and temporal character-
istics according to yearly surveys. Therefore, to con-
sider the local heterogeneity and temporal
heterogeneity not observed in the data in the model,
this study analyzed a location fixed-effect and a time
fixed-effect.

To verify the research hypothesis, we analyzed mod-
els by apartment complex size and compared coeffi-
cient values of apartment complex ratio between
models. Although comparison of coefficient values is
possible through standardized coefficients, the calcu-
lation of standardized coefficients is impossible in
logistic regression analysis. As an alternative, accord-
ing to the study of Bauer (2009), it was emphasized



Table 1. Variable description and data source.
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Variables

Description Unit

Source

Dependent variable

Cooperation with neighbors The degree to which you give and receive help with neighbors (5 Likert) Individual ~ Seoul Survey
Trust of regional society Trust in family, neighbors and public institutions (5 Likert)
Altruism for vulnerable person Altruism of the disabled, the elderly, and women (5 Likert)

Independent

Apartment district ratio
APT area ratio_total (%) Total apartment district areas/total residential zoning areas Gu
APT area ratio_over 500 households  Apartments district areas (over 500 households)/total residential zoning areas .
(%) APT Housing
APT area ratio_over 1000 household  Apartments district areas (over 1000 households)/total residential zoning Data
(%) areas

Socio-economic attribute
Gender Male = 0, Female = 1 Individual ~ Seoul Survey
Age 10-19, 20-29, 30-39, 40-49, 50-59, over 60
Education Above BA =1, under =0
Total income Total households income monthly Household

Regional economic level
Number of family member
Home ownership
Residence length

Yes=1,No=0

50 years
Married Yes=1,No=0
Employed Yes=1,No=0

Mean value of housing price in each Gu Gu
1 person, 2 persons, 3 persons, 4 persons, over 5 persons

Housing Data
Household Seoul Survey

Under 10 years, 10-19 years, 20-29 years, 30-39 years, 40-49 years, over

Individual

that standardization or rescaling of variables should be
a prerequisite for coefficient value comparison in logis-
tic analysis. Based on this alternative, we first unified
the unit of the apartment complexes ratio, which is
a variable for comparison, into the percentage ratio.
Second, samples, time, and variables were set identi-
cally to enable analysis under the same conditions
between models. In other words, we analyzed to com-
pare the apartment complex ratio variables according
to apartment complex size under the identical condi-
tions as the sample and the variable.

The formula of social capital according to region
j and time t of each respondent i is as follows. For
a ordinal logit model Y;j, Pr(Y;;;) is the probability
of response Y. Yij; is the dependent variable of
respondent i at region j and time t, and the dependent
variable is a measure of cooperation, trust, and altru-
ism as social capital. A;; is the ratio vector of the
apartment complex, which is the ratio of the region
of the apartment complex at time t in the j area, and
Xij+ is the characteristic socioeconomic vector of indi-
viduals, which is the characteristic value of the respon-
dent. u; is the model considering the heterogeneity
characteristic of the region as a fixed effect. G; is
a dummy variable having a value of 1 if it corresponds
to the j region and 0 otherwise. u; is the model con-
sidering the heterogeneity characteristic of time as
a fixed effect. S; is a dummy variable having a value
of 1 if it corresponds to the year t and 0 otherwise.

Pr(Yije)

log ———>"— = a + BA; + BXje + U; + ur + €
91 _Pr(Yi,j,t) BA;: + BXjjt j t iit

n—1 T-1
uj = Z)\jGj, ur = tz; r)tSt
j= =

4. Empirical results
4.1. Descriptive statistics

The basic statistics of variables from 2015 to 2019 are
as follows (Table 2). The number of data points for the
social capital and individual characteristics variables
used in this study is about 45,000 each year, for
a total of 220,622 for five years. As social capital, the
variable for cooperation with neighbors has an aver-
age of 3.66 and shows a roughly normal distribution.
The community confidence score averaged 3.35, which
is approximately normal. The altruism for vulnerable
people is modest, with an average of 3.17. Regarding
cooperation with neighbors, trust in the community,
and altruism for vulnerable people, the level of coop-
eration is somewhat high, and the altruism level is
relatively low.

The basic statistics of the apartment complex area
ratio as the primary variable of this study are as
follows (Table 2). The number of samples of 25
autonomous districts over five years was 125, and
the average ratio of total apartment complex area to
a residential area was 7.3%. However, the smallest
autonomous district was 2.6%, and the largest num-
ber of autonomous districts was 38.6%, with a wide
gap between autonomous districts. The ratio of med-
ium-sized apartments with 500 households or more
to the residential area is 5.5% on average. The mini-
mum ratio for autonomous districts is 1.7%, and the
maximum ratio for autonomous districts is 29.4%
(Figure 3). Lastly, the proportion of large-scale apart-
ments with 1,000 households or more to the resi-
dential area averages 4.2%. However, some
autonomous districts do not have apartments with
1,000 or more households, and some autonomous
districts account for 19.1% (Figure 4).
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Table 2. Summary of statistics.

Variable Observation Mean D Min Max
Dependent variable
Cooperation with neighbors 220,622 3.666 1.190 1 5
Trust of regional society 220,622 3.355 0.713 1 5
Altruism for the vulnerable person 220,622 3.172 0.666 1 5
Apartment district ratio
APT area ratio_total (%) 125 16.194 7.396 2.610 38.600
APT area ratio_over 500 households (%) 125 11.492 5.586 1.720 29.430
APT area ratio_over 1000 household (%) 125 6.878 4.254 0.000 19.100
Demographic attribute
Gender (Male = 0, Female = 1) 220,622 0.481 0.500 0 1
Age (reference: 10-19) 20-29 220,622 0.124 0.330 0 1
30-39 220,622 0.188 0.391 0 1
40-49 220,622 0.198 0.398 0 1
50-59 220,622 0.198 0.399 0 1
Over 60 220,622 0.228 0.419 0 1
Education (Above BA = 1, under = 0) 220,622 0.340 0.474 0 1
Total income (KRW*) 220,622 4,853 2,108 250 9,250
Regional economic level 125 630.877 225339 350.782 1,492.159
Number of family member (reference: 1 person) 2 persons 220,622 0.226 0.418 0 1
3 persons 220,622 0.323 0.468 0 1
4 persons 220,622 0.322 0.467 0 1
over 5 persons 220,622 0.052 0.223 0 1
Home ownership (Yes = 1, No = 0) 220,622 0.596 0.491 0 1
Length of residence (reference: under 10 years) 10-19 years 220,622 0.256 0.436 0 1
20-29 years 220,622 0.061 0.238 0 1
30-39 years 220,622 0.019 0.137 0 1
40-49 years 220,622 0.006 0.079 0 1
over 50 years 220,622 0.002 0.042 0 1
Married (Yes = 1, No = 0) 220,622 0.666 0.472 0 1
Employed (Yes = 1, No = 0) 220,622 0.864 0.343 0 1

*KRW is roughly equivalent to the 2020 exchange rate of 1.1 USD.

Total apartment proportion (2019)

~ |27-89
- |9.0-142
P 14.3-16.2
B 16.3-23.2

Figure 3. Apartment district ratio in Seoul, South Korea.

Gwanak-gu
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Apartment proportion over 1000 households (2019)

0.0-4.2
_ 43-56
B 5.7-66
B 6.7- 101

TN

-gu

EunpyeongJ'gu

s;;;{gﬁémun-s"“.jongno-gxl?'°

Gwanak-gu :

\:\ =5

Figure 4. Apartment district ratio over 1000 households in Seoul, South Korea. *gu means “autonomous district.”

The basic statistics of socio-economic attribute vari-
ables are as follows (Table 2). The proportion of women
is 48.1%, with a slightly larger sample of men. The age
group ratio is the most, with 22.8% in their 60s or older,
followed by 19.8% in their 50s and 19.8% in their 40s.
The academic background is 34.0% university gradu-
ates, and the average total income is 4.85 million won.
The minimum and maximum values of the regional
economic level are 350 and 1,492, respectively, with
a large difference. The distribution of number of family
members is 32.3% for a family of 3 and 32.2% for
a family of 4. The percentage of homeownership is

59.6%, and the period of residence for less than
10 years makes up the most significant portion with
65.6%. The proportion of marriages is 66.6%, and the
ratio of having a job is 86.4%.

4.2. Result of relation between apartment
complex and social capital

For residents of single and multifamily housing, the
perceptions of social capital according to the area
ratio of apartment complexes are as follows (col-
umn of single and multifamily housing in Table 3).

Table 3. Result for total apartment district ratio of each housing type.

Social capital

Single & multifamily housing

Apartment complex

Cooperation

Trust

Altruism

Cooperation

Trust

Altruism

OR.(S.E)

OR.(SE)

O.R.(SE)

OR.(SE)

O.R.(S.E)

OR.(SE)

Apartment district ratio
Gender (Female = 1)

Age

Education (Above BA = 1)
In (total income)

In (regional economic level)
Number of Family

Home ownership (Yes = 1)
Length of residence
Married (Yes = 1)
Employed (Yes = 1)

N

Fixed-effect (region)
Fixed-effect (year)
Adj-R?

LR test x°

0.974%** (0.005)
1.042%** (0.011)
0.969%** (0.004)
1.093*** (0.013)
0.982 (0.011)
2.337*** (0.419)
1.042*** (0.006)
1.035** (0.012)
1.007 (0.007)
1.171%** (0.016)
0.906*** (0.015)
123,214
Yes
Yes
0.134
17176.2%**

0.988* (0.005)
0.970** (0.010)
1.030*** (0.004)
0.968** (0.011)

1.004 (0.011)
3.093*** (0.544)
1.019** (0.006)

1.001 (0.011)
1.040*** (0.007)

0.993 (0.013)

0.960* (0.016)

123,214
Yes
Yes

0.376
57022.9%**

0.983*** (0.005)
0.952*** (0.010)
1.004 (0.004)
0.998 (0.012)
0.979% (0.011)
1.680** (0.299)
1.019** (0.006)
1.004 (0.011)
1.003 (0.007)
0.999 (0.013)
1.035* (0.017)
123,214
Yes
Yes
0.112
14441 .6%**

1.010* (0.005)
0.996 (0.012)
0.985** (0.005)
1.153*** (0.015)
0.978 (0.013)
1.797** (0.363)
1.036*** (0.007)
1.105*** (0.014)
1.020* (0.009)
1.144%** (0.018)
0.892*** (0.017)
97,408
Yes
Yes
0.144
14644.3***

1.008 (0.004)
0.954*** (0.011)
1.022*** (0.005)

0.994 (0.013)
0.948*** (0.012)
3.376*** (0.671)

1.003 (0.007)

1.031* (0.013)
1.030*** (0.009)
1.044** (0.016)

0.973 (0.018)

97,408
Yes
Yes

0.388
46994.8***

1.019*** (0.004)
0.939*** (0.011)
1.005 (0.005)
0.985 (0.012)
1.022 (0.013)
0.314*** (0.063)
1.001 (0.007)
1.031* (0.013)
0.998 (0.009)
1.008 (0.015)
0.996 (0.018)
97,408
Yes
Yes
0.130
13402.1%**

0O.R. = 0dds Ratio, S.E. = Standard Error.
*p < 0.05, **p < 0.01, ***p < 0.001.
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Residents of single-family and multifamily housing
in areas with a high apartment complex ratio had
low levels of cooperation with neighbors, commu-
nity trust, and altruism for vulnerable people at
2.6%, 1.2%, and 1.7%, respectively’ In addition, all
factors related to social capital were statistically
significant. Among the social capital factors, the
level of cooperation with neighbors was the low-
est, altruism for vulnerable people was second, and
the decrease in community trust was the least. In
other words, the larger the area ratio of the apart-
ment complex, the lower the social capital level of
the residents of single-family and multifamily hous-
ing, who are residents outside the apartment
complex.

Regarding the social capital of the residents liv-
ing in the apartment complex, the characteristics
are more apparent. For apartment complex resi-
dents, the internal residents’ perception of social
capital according to the apartment complex ratio is
as follows (column of an apartment complex in
Table 3). In areas with a high percentage of apart-
ment complexes, the level of cooperation with
neighbors and altruism for vulnerable people
were higher at 1.0% and 1.9%, respectively.
Although the statistical significance of community
trust was low, this was 0.8% higher. In other words,
as the area ratio of apartment complexes
increased, the social capital level of single and
multi-family residents decreased, while the social
capital level of apartment complex residents gen-
erally increased.

4.3. Relation between apartment complex and
social capital according to apartment complex
scale

We compared the perception of social capital accord-
ing to the size of the apartment complex by judging
that the larger the apartment complex, the greater the
negative correlation with social capital. The results of
this study are as follows (Table 4). As the ratio of the
total area of the apartment complex, the size of the
apartment complex of 500 units or more, and the size
of apartment complexes of 1000 units or more
increased, the level of cooperation with neighbors
decreased by 2.6%, 5.2%, and 12.8%, respectively.
Regarding social trust, as the ratio of the total area of
the apartment complex, the size of apartment com-
plexes of 500 units or more, and the size of apartment
complexes of 1000 units or more increased, the level of
social trust decreased by 1.2%, 2.1%, and 3.9%, respec-
tively. Regarding the altruism for vulnerable people, as
the ratio of the total area of the apartment complex,

the size of the apartment complex of 500 units or
more, and the size of apartment complexes of 1000
units or more increases, the level of altruism for vulner-
able people decreases somewhat by 1.7%, 2.5%, and
2.7%, respectively® As a result, the larger the size of the
apartment complex, the more significant the negative
correlation it had on social capital, and among the
social capital variables, the extent of the decline was
most noticeable in cooperation with neighbors.

5. Discussion and conclusion

First, this study showed that apartment communities
in Seoul, especially substantial apartment complexes,
negatively impact the social capital of neighboring
communities, similarly to gated communities: As the
area ratio occupied by apartment complexes in an area
increased, the level of social capital perception of sin-
gle-family and multi-family residents around the apart-
ment complex was lower. In contrast, the level of social
capital perception of apartment complexes was higher.
These results corroborate those of studies that
explored whether apartment complexes have similari-
ties to the gated community (Gelézeau 2008; Hwang
and Kim 2020). In particular, this study revealed that
social features are similar, unlike the two studies
above. Therefore, although not covered in the existing
types and case studies of the gated community
(Blakely and Snyder 1997; Grant and Mittelsteadt
2004), the apartment community in Seoul has similar
characteristics to those of gated communities.

To become a healthy local community, the apart-
ment complex should not be an isolated island, but
rather should form a community with the surrounding
detached and multi-family houses. This study high-
lights that a system that strictly divides the interior
and exterior of an apartment complex as it is now is
negative for social capital and harmful for the whole
community. We must bear in mind that the current
apartment complex plan is favorable for internal social
capital, although dangerous for ties with external resi-
dents. As a result, apartment complexes need to be
considered more deliberately so as to establish hous-
ing policies that promote links with neighboring resi-
dents through various services for internal solidarity.

Second, this study revealed that the influence of
apartment communities on social capital differs for
each element of neighbors’ social capital. Existing stu-
dies have determined through qualitative literature
review and case analysis that the gated community
tends to negatively influence social exchanges
(Breitung 2012; Low 2001). This study categorizes
social capital by element and demonstrates that apart-
ment complexes are correlated with the social capital

'The robustness test results show that the odds ratio is unchanged, and there is a slight change in the standard error and p-value (see Appendix A).
2The robustness test results show that the odds ratio is unchanged, and there is a slight change in the standard error and p-value (see Appendix B).
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of local community residents. Specifically, we analyzed
social capital by subdividing it into cooperation with
neighbors, community trust, and altruism for vulner-
able people. As a result, negative correlations with
apartment complexes were different for each type of
social capital. Neighbors’ perception of social capital
around apartment complexes decreased more for
cooperation with neighbors than for community trust
or altruism and more negatively affected the altruism
for vulnerable people than community trust. As
a result, this study supports the conclusions of earlier
qualitative research on the negative social effects of
the gated community (Davis 1992; Etzioni 1995; Low
2001; Vesselinov, Cazessus, and Falk 2007).

Third, this study also showed that the negative corre-
lation of apartment complexes with social capital varies
according to the size of apartment complexes. This result
adds information on the scale characteristics related to
social capital highlighted in research on the effects of the
size of the gated community (Grant and Mittelsteadt
2004). According to the results of this study, as the size
of the apartment complex increased to 500 or more and
1,000 or more, the negative correlations of cooperation
with neighbors, community trust, and altruism for vulner-
able people were strong. In particular, cooperation with
neighbors increased negatively by more than 10% in the
model applied to large-scale apartment complexes of
1000 households or more than in the model of all apart-
ment complexes, indicating that the larger the apartment
complex, the more negative the social capital of the local
community.

It was found that the extent of social capital reduc-
tion varied depending on the size of the apartment
complex. In particular, among social capital factors,
cooperation with neighbors decreased by 5.5% for
apartments with 500 or more units and by 12.9% for
apartments with 1,000 units or more. In other words,
we should recognize that the larger the scale of an
apartment complex, the more negatively it impacts the
social capital of the surrounding residents. Based on
these studies, there is a need for urban planning dis-
cussions to induce the construction of apartment com-
plexes below a specific size or to appropriately
separate large-scale apartment complexes to relieve
physical boundaries.

Furthermore, when apartment complexes domi-
nate residential areas like Seoul, policies and sup-
port are needed to improve the sense of
community for single and multi-family densely
populated areas. As expected through this study,
the proportion of apartment complexes will con-
tinue to increase, and the social capital of residents
living alone or in multiple households will contract
accordingly. Besides, apartment complexes supplied
by private construction companies will continue to
provide community facilities for residents inside the
apartment, much as they do now. Therefore, it is

necessary to discuss urban planning elements and
housing policies that enhance the sense of commu-
nity and promote social exchange among residents
in multi-family residential areas.

This study analyzes neighbors’ perception of social
capital according to the area ratio of apartment com-
plexes. However, as a limitation of this study, we did
not verify whether the spatial scope of social capital
perception of the Seoul Survey coincides with the spatial
area of this study. In other words, since the spatial scope
of this study was the autonomous district level, the Seoul
Survey'’s social capital perception might not be based on
the autonomous district. There might thus be spatial
discrepancies in the data used in this study. Therefore,
future research needs a detailed analysis of the social
capital of apartment complexes and neighbors through
more sophisticated data.

This study has several limitations. As a first lim-
itation, this study did not include factors such as
participation, network, and sense of belonging,
which are mainly used in measuring social capital.
Therefore, the follow-up study would discover more
meaningful implications through the aforemen-
tioned social capital factors. Second, we could not
analyze social capital by dividing it into bonding
social capital and bridging social capital as raw
data did not separate by type. Thus, it would be
worth analyzing social capital according to the
social capital types above. Lastly, this study has
a method limitation in comparing coefficient values
between models in analyzing the relationship
between the apartment complex ratio and social
capital. When comparing coefficient values, standar-
dized coefficients should be used in one model.
However, this study compared coefficient values
between models because of the high multicollinear-
ity and the impossibility of calculating standardized
coefficients in logit regression analysis. In the future,
empirical analysis is needed to supplement these
points based on a more sophisticated analysis
model.
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Appendix A. Results of ordered logit model for robustness test

Table A1 shows the results of the apartment complex ratio and social capital robustness test for community residents and
apartment dwellers. As a result of this robustness test, there was no change in the odds ratio, and there was a slight change in

the standard error and p-value.

Table A1. Result of robustness test for total apartment district ratio of each housing type.

Social capital

Single & multifamily housing

Apartment complex

Cooperation

Trust

Altruism

Cooperation

Trust

Altruism

O.R. (Robust S.E.)

O.R. (Robust S.E.)

O.R. (Robust S.E.)

O.R. (Robust S.E.)

O.R. (Robust S.E.)

O.R. (Robust S.E.)

Apartment district ratio
Gender (Female = 1)

Age

Education (Above BA = 1)
In (total income)

In (regional economic level)
Number of Family

Home ownership (Yes = 1)
Length of residence
Married (Yes = 1)
Employed (Yes = 1)

N

Fixed-effect (region)
Fixed-effect (year)
Adj-R?

Wald test x>

0.974*** (0.005)
1.042%** (0.011)
0.969*** (0.004)
1.093*** (0.013)
0.982 (0.012)
2.337%** (0.413)
1.042*** (0.006)
1.035** (0.011)
1.007 (0.007)
1.171*** (0.016)
0.906*** (0.016)
123,214
Yes
Yes
0.134
16643.0***

0.988* (0.005)
0.970** (0.010)
1.030*** (0.005)
0.968** (0.011)
1.004 (0.011)
3.093*** (0.537)
1.019** (0.006)
1.001 (0.011)
1.040*** (0.007)
0.993 (0.013)
0.960* (0.016)
123,214
Yes
Yes
0.376
45704.7*%*

0.983*** (0.005)
0.952*** (0.010)
1.004 (0.004)
0.998 (0.012)
0.979 (0.011)
1.680** (0.308)
1.019** (0.006)
1.004 (0.011)
1.003 (0.007)
0.999 (0.013)
1.035* (0.016)
123,214
Yes
Yes
0.112
13913.4***

1.010* (0.005)
0.996 (0.012)
0.985** (0.005)
1.153*** (0.015)
0.978 (0.014)
1.797** (0.352)
1.036*** (0.007)
1.105*** (0.014)
1.020* (0.009)
1.144*** (0.018)
0.892*** (0.018)
97,408
Yes
Yes
0.144
13445.6***

1.008 (0.005)
0.954%** (0.011)
1.022*** (0.005)

0.994 (0.013)
0.948*** (0.012)
3.376%** (0.666)

1.003 (0.007)

1.031* (0.013)
1.030*** (0.009)
1.044** (0.016)

0.973 (0.018)

97,408
Yes
Yes

0.388
38598.6%**

1.019*** (0.005)
0.939%** (0.011)
1.005 (0.005)
0.985 (0.013)
1.022 (0.013)
0.314%** (0.064)
1.001 (0.007)
1.031* (0.013)
0.998 (0.009)
1.008 (0.015)
0.996 (0.018)
97,408
Yes
Yes
0.130
12975.1%%*

O.R. = Odds Ratio, S.E. = Standard Error.
*p < 0.05, **p < 0.01, ***p < 0.001.
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