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MEDIA & COMMUNICATION STUDIES | RESEARCH ARTICLE

Combining social network analysis and 
geographic information system for 
communication research: an application to 
immigrant communities
C. Aujean Lee1 and Sun Kyong Lee2*

Abstract:  Social Network Analysis and Geographic Information Systems can be 
combined and applied to communication research to better understand how com-
munication networks are associated with spatial or city characteristics. We use 
a case study of communication networks of immigrant church members (N = 178) in 
New Jersey to test theories of spatial versus strategic assimilation, visualize social 
networks, and city racial composition. The findings demonstrate that church 
members seeking information from coethnic immigrant networks were more likely 
to live in cities with a concentration of white residents, whereas members who 
provided more informational support to other members were less likely to live in 
whiter areas. Thus, coethnic residential choice may not always be linked to immi-
grant network use and the case applies more to the pattern of strategic assimila-
tion. Future communication research involving questions related to physical 
locations and space can benefit from combining Social Network Analysis and 
Geographic Information System techniques in innovative ways.

Subjects: Intercultural Communication; Organizational Communication; Communication 
Research Methods; Geographic Information Systems 

Keywords: social network analysis; geographic information system; spatial assimilation; 
strategic assimilation; communication network centrality

Two distinct research methods (i.e., Social Network Analysis and Geographic Information Systems) 
were combined and applied to explore how communication networks are associated with spatial 
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or city characteristics. A case of communication networks of Korean immigrant church members 
(N = 178) in New Jersey was examined in this study to test theoretical ideas, visualize social 
networks, and city racial composition. The results showed that church members seeking informa-
tion mainly from fellow immigrant church members were more likely to live in cities with more 
white residents, whereas members who provided more information to other members were less 
likely to live in whiter areas. Thus, Korean immigrants’ residential choice may not always be linked 
to their network use and the case applies more to the pattern of strategic assimilation where 
immigrants move out of an ethnic enclave but stay in touch with their ethnic communities for 
socializing and cultural resources.

1. Introduction
Social network analysis (SNA) has been adopted by communication scholars first in organizational 
communication research (Monge & Contractor, 2003) and later in the area of communication and 
technology, political communication, and health communication. Distinct from the traditional 
statistical analysis that assumes independence of each observed case, SNA assumes “interdepen-
dence” of cases and structural dynamics that are above and beyond the influences of individual 
units. Developed by graph theorists and mathematicians, and applied first to anthropology and 
sociology, SNA has become its own field of science (i.e., network science) involving multiple 
disciplines from social science disciplines to computer science and neuroscience. The fundamental 
difference of SNA’s relational paradigm (Emirbayer, 1997) brought unique paths of methodological 
development and, with the advancement of computing and simulation technology, SNA methods 
are still being innovated by leading statisticians and network scholars.

One of SNA’s many strengths is considering and visualizing structural effects (Scott, 2000; 
Wasserman & Faust, 1994). SNA studies do not always include a whole-network approach. 
However, when they do include the entire network, researchers can use SNA to represent 
a bird’s eye view of patterns of connections. The connections can represent communication and 
various types of relationships between nodes (i.e., individual units) and the nodes in the network 
can be individuals, groups, organizations, or even countries (Monge & Contractor, 2003). It is 
almost impossible for an individual unit to have an accurate understanding of the whole network, 
and how the whole network reconfigures when relationships between and among subunits change 
(Kadushin, 2012). As systems theory would argue, the sum of individual units is more than a simple 
aggregation of them, and SNA can show the unique impact of a structure built by diverse patterns 
of relationships among individual units (Scott, 2000; Wasserman & Faust, 1994).

While SNA has been actively adopted by many communication scholars, geographic information 
system (GIS) technology is still unfamiliar and relatively unknown in the field. GIS is geographically 
focused computer technology and software that manages information from multiple data sources 
and analyzes and displays spatial and non-spatial information (Petzold, 1994; Wong & Hillier, 
2001). This approach is commonly used in geography, urban planning, public health, social work, 
sociology, environmental studies, and other disciplines (Cromley & McLafferty, 2011; DeBats & 
Gregory, 2011; Grimmond & Souch, 1994; Nedović-Budić, 1998; Rushton, 2003; Sui, 1995; Wong & 
Hillier, 2001).

GIS can be used to understand a breadth of phenomena related to space through its carto-
graphic and data management tools. For example, GIS can identify statistically significant high 
and low clustering of groups to understand geographic characteristics (Anselin, 1995; Walton, 
2015). GIS has also been used as a tool to assess accessibility of services by identifying the number 
of providers in an area or calculating the distance and travel time to providers (Yang et al., 2006). 
Given its visual component, GIS can display meteorological conditions based on wind (Che et al., 
2013), changes in residential segregation demographics through historic address records (Logan, 
2017), or modeling glacier and ice masses through remote sensing data (Gao & Liu, 2001). Other 
researchers use GIS to assemble or calculate variables that are used in regression models, such as 
matching an individual to their neighborhood characteristics (Lee, 2018), or to determine the 
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distance to a key point of interest (Baker & Lee, 2019). Finally, GIS can conduct spatial statistics 
and assess if there are statistically significant relationships or patterns through spatial compo-
nents (e.g., length, area, proximity; see, Scott & Getis, 2008).
1.1. Why combine SNA and GIS
Since the early 2000s, communication scholars have started paying more attention to issues of 
space and how people perceive and communicate about various types of space (Aiello, 2011; 
Modesti, 2008; Topinka, 2016; Triece, 2017; Vall, 2012; Wilhoit, 2018). GIS may be useful to help 
address these emerging streams of research, especially with communication and urban design. 
For example, scholars have researched how urban design—such as smart city planning—shapes 
residents’ social interactions and daily activities (Halogua, 2011, 2020). With the advent of 
location awareness technology, more studies have examined issues related to physical and online 
space. For example, Schwartz and Halegoua (2015) proposed a theoretical framework of “spatial 
self,” capturing the process of online self-presentation based on display of offline physical 
activities. Renowned communication scholar, Ball-Rokeach et al. (2001), Y.-C. Kim and Ball- 
Rokeach (2006)) also presented a communication infrastructure theory based on their metamor-
phosis project on neighborhood storytelling networks and communicative action contexts. Their 
theory and research showcase how residents’ perception of their community space (e.g., safety, 
cultural diversity, work conditions) can impact their communication about their space (i.e., story-
telling), which has implications for various actions such as civic engagement (Nah & Yamamoto, 
2017), healthcare access (Wilkin, 2013), and inter-group relationships and conflicts (Broad et al., 
2014).

We explore the application of SNA and GIS because they both are research approaches that have 
visually strong aspects that can be used to complement each other. Traditionally, SNA is not based 
on any geographic location other than the network data that can be sampled from residents in 
certain communities with physical boundaries. When constructing social relationships among 
individuals, based on observed or reported data, individuals’ locations within the network (central 
or peripheral) do not have any specific connection to their physical locations.1 However, location 
can shape these social relationships, particularly when geographic location can prescribe specific 
meanings. Residential location has been shown to affect social networks, particularly in research 
about ethnic segregation or immigrant enclaves (further described below).

In this exploratory study, we use SNA and GIS to better understand the communication net-
works and residential choice for members of a Korean immigrant church community. Specifically, 
we test the association between immigrants’ position in their ethnic communication network, city 
racial residential composition, and distance to the church using SNA, GIS, and logistic regressions. 
We investigate how individuals’ positions within the information exchange network of the immi-
grant community (calculated by SNA) relates to whether they live in a predominantly white or 
Asian city. Using GIS, we also test the relationship between these variables and city socioeconomic 
characteristics (income and educational attainment) from the American Community Survey (ACS).

We further use this combined approach to test the sociological theoretical application of 
assimilation on this immigrant population. Traditional assimilation theories posit that immigrants 
become less dependent on coethnic resources as their socioeconomic status increases and as they 
become more familiar with mainstream institutions (Gordon, 1964). Spatial assimilation asserts 
that racial minorities and immigrants reside in integrated, whiter areas to access higher quality 
amenities once they can afford to (Massey & Denton, 1985). This theory is in contention with 
strategic assimilation, in which residents may move to a white area, but remain part of ethnic 
communities or institutions to stay connected to their racialized identities and culture (Lacy, 2004). 
We test the application of strategic or spatial assimilation to understand Lee’s (2014) data of 
Korean immigrant church members. Here, we specifically assess whether members exchanging 
informational resources with their ethnic community members is associated with likelihood of 
living in cities with a concentration of white or Asian residents.
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The findings contribute to theories on residential segregation and immigrant communities 
because we identify how members maintain ethnic connections while living in white areas. 
While we cannot assess the direction of causality, the study illuminates how immigrants’ residen-
tial choice in a white area does not always associate with limiting coethnic ties. The study has 
theoretical implications for assimilation research in relation to communication networks. At times, 
ethnic enclaves and communication networks are seen as barriers for social mobility and cross- 
cultural adaptation (Kim, 2001). Our findings challenge these assumptions and suggest different 
paths of how immigrants use residential location or coethnic resources (i.e., information gained 
from coethnic ties). The study also has implications on how coethnic social networks may associ-
ate with immigrants’ residential decisions and communicative resources for resettlement (Choldin, 
1973; Haug, 2008; Kalita, 2005; Massey & Denton, 1985).

1.2. Role of immigrant social networks
Social networks are critical in immigrant settlement because they provide information on how to 
apply for immigrant visas and/or an invitation to live in the host society as a permanent resident. 
Many immigrants begin their new lives near or within coethnic areas to access a wider coethnic 
network since geographic proximity provides easy access to in-language and culturally sensitive 
resources (Haug, 2008; Kalita, 2005; Li, 1998). However, there is a mixed literature on ethnic 
enclaves and social mobility (J.M. Sanders & Nee, 1996; J. M. Sanders & Nee, 1987; Nee et al., 
1994; Sanders et al., 2002). Zhou (1992) found that Chinatown in New York provided low-income 
immigrants with opportunities to save money and increase their status. In contrast, some low- 
wage workers are exploited by coethnic employers by wage theft, poor working conditions, and 
discrimination in these neighborhoods (Bohon, 2013; Y. Park, 2005). These working conditions limit 
immigrants’ social networks to coethnics and/or become a structural barrier for mobility in the 
host society (Sanders et al., 2002).

Immigrants also use institutions and organizations to cultivate social networks. As more immi-
grants settle in an ethnic community, they develop coethnic institutions (Espiritu, 1992; Lee & 
Zhou, 2015). These organizations create or reinforce immigrant networks. For example, studies on 
Korean immigrants describe the importance of immigrant churches (Hurh & Kim, 1984; J. K. Yoo, 
2000; Kwon et al., 2001; Min, 1992; K. Park, 1997). These churches allow members to gather 
information and obtain emotional support, which contributes to unique forms of social capital 
embedded in immigrant communities (Lee et al., 2018; Portes & Sensenbrenner, 1993).

As Portes and Sensenbrenner (1993) describe, coethnic immigrant social interactions foster 
“enforceable trust” and “bounded solidarity.” Members may feel obligated to other immigrants 
because they have been helped previously by fellow coethnic members. Thus, resource exchange 
may not be quid-pro-quo, but rather a generalized exchange among members in which early 
settlers help late comers, and late comers help those who arrive after them. This solidarity is not 
universal but bounded by ethnicity. For instance, members can also feel united against a common 
adversary or the host society’s discrimination (Zhou, 1992). Some immigrant communities develop 
their institutional completeness based on these sources of social capital to the extent they have 
various kinds of ethnic organizations, business, and language and culture schools available for 
their second and third generations (Kim, 2001; Lee, 2017). Immigrant communities can organize 
and mobilize their social networks into a collective power to voice their opinions in neighborhood 
policy making and vote for someone who would represent their interests (Goldenberg & Haines, 
1992).

Immigrant social networks not only influence their social mobility and economic opportunities, 
but also intercultural development (Lee, 2014) and cross-cultural adaptation (Kim, 2001). Kim 
(2001) theorized both host and ethnic social communication as critical components of immigrants’ 
or sojourners’ cross-cultural adaptation, and strength and size of host and ethnic ties (network 
composition) would impact various indicators of adaptation including intercultural personhood. 
According to her theory and research, those who developed stronger and large host ties over time 
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would better adapt to the new environment while becoming more intercultural. Similarly, Lee’s 
(2014) study of a Korean immigrant community showed members with more monocultural 
orientation frequently exchanged various forms of support within the ethnic community but had 
developed fewer intercultural relationships. Since individuals have limited time and resources to 
invest in social relationships, how their social networks are composed in terms of cultural diversity 
and where they are located within the networks (e.g., central or peripheral) structurally impact 
various outcomes related to culture (e.g., cultural identity; Emirbayer, 1997).

1.3. Links between residential choice and immigrant social networks
Social networks affect spatial patterns of immigrant settlement because they shape socioeco-
nomic adaptation as described by researchers in geography, sociology, urban studies, and eco-
nomics. Below we summarize some key aspects of this literature on residential choice and 
immigrant social networks, with a focus on sociological studies to align with our theoretical 
framework. First, immigrants rely on friends and family in their housing and employment search, 
particularly in new areas (Basolo & Nguyen, 2009; Buendía et al., 2017; Krysan & Crowder, 2017; 
Zhou, 1992). This information is particularly useful given the role that residential mobility can have 
on improving labor market outcomes (Ludwig & Raphael, 2010).

Second, social networks inform and shape individuals’ perception of neighborhood or city ame-
nities, including quality schools, new housing stock, and quiet areas close to employment (Kalita, 
2005; Lee, 2021; Lung-Amam, 2017). Again, Ball-Rokeach et al.’s (2001) communication infrastruc-
ture theory is a particular application of this idea (i.e., social networks’ influence on neighborhood 
perception) to the field of communication. The more a resident is integrated into a neighborhood’s 
storytelling network (interpersonally and through local community organizations and media), the 
more likely the person is civically engaged and that their network is strong (Nah & Yamamoto, 2017).

Third, residential choice is theorized to reflect immigrants’ dependence on coethnic networks 
(Massey & Denton, 1985). For instance, immigrants who live in coethnic areas are less likely to be 
fluent in English (Nguyen, 2004). As immigrants become embedded in the host society networks, 
they develop relationships with non-coethnic members (Gordon, 1964; Kim, 2001). These relation-
ships help subsequent generations to move out of the enclave into white or integrated areas 
(Massey & Denton, 1985), in which residents translate their socioeconomic advancement into 
access to higher-quality schools and neighborhoods with lower crime rates (Alba et al., 1999; 
Charles, 2003; Intrator et al., 2016; Massey & Denton, 1985; South et al., 2008; Wright et al., 2005). 
As they move out of these enclaves, immigrants depend less on their coethnic networks, which 
aligns with traditional assimilation theories (Brown, 2006; Janjuha-Jivraj, 2003; see also, Gordon, 
1964). For example, immigrants in Israel with higher socioeconomic status and fluency in Hebrew 
were more likely to live in non-immigrant neighborhoods (Mesch, 2002). In contrast, those who 
remain in non-white racially concentrated areas are impacted by limited upward economic mobi-
lity across multiple generations (Andrews et al., 2017).

These studies portray a linear pathway for immigrant socioeconomic advancement. Yet, residential 
choice may not always reflect coethnic social ties. For instance, Lacy’s (2004) study compares middle- 
class Blacks residing in Black and white areas in the US. Those who lived in Black areas used resources 
from their neighbors to develop their children’s racial identities. Individuals who lived in white areas 
accessed higher quality amenities, but still participated in a Black social organization such as a church 
to stay connected to their culture and identity. Lacy (2004) consequently theorized strategic assim-
ilation, in which households moved between Black and white spaces to obtain neighborhood ame-
nities and connect to a Black community group. Marten et al.’s (2019) study also identified how 
refugee residence in coethnic neighborhoods are associated with higher economic integration 
because this colocation facilitates information sharing about employment opportunities.

While building on the aforementioned studies, we examine the relationship between immi-
grants’ ethnic social networks (of information exchange) and strategic or spatial assimilation. 
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According to spatial assimilation, the likelihood of residence in a white area would be higher for 
less central members of the Korean immigrant community, while strategic assimilation would 
show continued high network centrality for immigrant residents in a white area. In view of the 
above, the following research question is proposed: 

RQ. How does the extent of information exchange among Korean immigrant church members 
relate to the likelihood of living in (a) a white area or (b) an Asian area?

2. Methods

2.1. Data collection and participants
To examine the relationship between immigrant social networks (i.e., composed of local coethnic 
community members with whom they exchange various types of social support) and geographic 
location, we used available data from a survey of Korean immigrant church members in suburban 
New Jersey. The data collection was approved by the Institutional Review Board of Rutgers 
University in 2011. New Jersey’s Korean population increased by more than 43% between 2000 
and 2010 with nearly 95,000 in 2010 (Wu, 2012). To put this into a broader context, Asian 
migration to the US has increased considerably since the 1965 Immigration Act, and as of 2019, 
14.1 million Asian immigrants live in the US, which account for 31% of all US immigrants (Migration 
Policy Institute, 2021). South Korea is the sixth largest country of origin among these Asian 
immigrants. The study area is defined as where church member respondents live, which was 
predominantly in Middlesex County, New Jersey. According to the 2011 5-year American 
Community Survey, the county overall had more than 800,00 residents. About 21% of the county 
were Asian with a little more than 6,000 Koreans. About 89% of the county had at least a high- 
school degree and the median household income was about $279,000. About 40% of the county 
spoke a language other than English and about 30% of the county were foreign-born.

Many Korean immigrant households moved from New York into New Jersey suburbs because of 
higher quality schools, lower cost of living, relocation of Korean multinational corporations in New 
Jersey, the establishment of suburban Korean enclaves, and proximity to New York City (Min & Kim, 
2010). According to the 2017 American Community Survey 5-year estimates, there were nearly 
105,000 Koreans in New Jersey. The church was founded in 1974 and had about 450 first- 
generation adults (born in Korea and immigrated to the US) Korean-speaking congregants in 
2011. In our analysis, we focused on the Korean-speaking congregants. (The church had 
a separate service for its English-speaking ministry, which had less than 100 attendees. Though 
the English-ministry pastor was white, most congregants were Korean Americans, second- or 
third-generation immigrants; and various levels of Sunday school from kindergarten to high- 
school ages was part of the church ministry). Surveys were translated in Korean by a Korean- 
English bilingual person and then verified by another bilingual church member. Finalized surveys 
were mailed to all registered adult members from November 2011 to January 2012. The study was 
promoted during Sunday services and other church gatherings. A total of 178 (about 40% 
response) surveys were returned by September 2012 after multiple reminders provided to the 
church members.

The survey consisted of mostly closed-ended questions asking about respondents’ demo-
graphics, media usage, social networking, and acculturation, which were various aspects of 
Korean immigrants’ daily lives. This study used the following participant individual characteristics: 
age, sex, monthly income, education, and length of church membership. There was only one open- 
ended question in the survey, which asked participants’ city or borough of residence. Table 1 
summarizes the demographic information of research participants. The survey participants’ ages 
ranged from 21 to 78 years (M = 50.95, SD = 13.52), and a slight majority identified as female 
(54%). The distribution of monthly income among participants was relatively even. Most 

Lee & Lee, Cogent Social Sciences (2022), 8: 2123085                                                                                                                                                    
https://doi.org/10.1080/23311886.2022.2123085

Page 6 of 21



Table 1. Summary of sample demographics
Variable Frequency (%) M SD
Age

21–87 years 
Unanswered

175 (98.3%) 
3 (1.7%)

50.95 13.52

Sex

Male 80 (44.9%)

Female 
Unanswered

95 (53.4%) 
3 (1.7%)

Monthly income

Less than $2500 53 (29.8%)

$2500-5500 57 (32.0%)

Greater than $5500 
Unanswered

56 (31.5%) 
12 (6.7%)

Education

High school or less 42 (23.6%)

College 98 (55.0%)

Post-college 
Unanswered

33 (18.5%) 
5 (2.9%)

Occupation

Unskilled labor 64 (36.0%)

Professional 52 (29.2%)

Unemployed 
Unanswered

50 (28.1%) 
12 (6.7%)

Marital status

Married 155 (87.1%)

Single 18 (10.1%)

Divorced 
Unanswered

3 (1.7%) 
2 (1.1%)

Length of immigration

1.83–50 years 178 (100%) 21.98 10.3

Church membership

0.5–36 years 
Unanswered

176 (98.9%) 
2 (1.1%)

11.27 8.05

In-Bonacich

Range = −36.43–47.71 
Incalculable*

139 (78%) 
39 (22%)

2.53 12.16

Transformed In-Bonacich

Range = 0.00–6.91 1.36 1.85

Out-Bonacich

Range = −76.99–94.28 
Incalculable

139 (78%) 
39 (22%)

4.61 18.19

Transformed Out- 
Bonacich

Range = −1.5–0.99 0.01 0.45

*These scores were incalculable not because of missing responses, but mostly due to the participant not being 
nominated by any other church members as the source of information resource; for the out-bonacich, it was 
incalculable when the participant did not nominate anyone for their information source. 
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participants had at least a college degree (76%) and were married (88%). Survey respondents 
moved to the U.S. ranging from 2 to 50 years ago (M = 21.98, SD = 10.3), and church membership 
ranged from 6 months to 36 years (M = 11.27, SD = 8.05). Additional data were collected from the 
2010 Decennial Census (city racial composition) and the 2011 5-year American Community Survey 
(city-level socioeconomic characteristics) as described in the following section.

2.2. Variable measurement and analyses

2.2.1. Assessment of social networks
The independent variables consisted of individual and city-level characteristics in addition to social 
network position variables. To assess social networks, participants provided names of up to six 
people (i.e., alters) whom they contacted to seek information from in their daily lives and alters’ 
demographic information. Based on a name generator method (Marin & Hampton, 2007), survey 
respondents were also asked if alters attended the same church. This process generated a total of 
289 members in the information exchange network, and each member’s structural position (i.e., 
centrality) was then calculated. UCINET 6.0 (Borgatti et al., 2002), a commonly used network 
analysis software, was used to obtain In- and Out-Bonacich centrality scores. Bonacich (1987) 
theorized the importance of the number of connections a person has in their network and the level 
of influence of these connections. For example, a person with five isolated friends has less 
influence than another person with five well-connected friends. The latter person would have 
a higher In-Bonacich centrality score. Centrality and influence then may be a function of the 
connections of actors in one’s area (Bonacich, 1987). The more connections the actors in one’s 
neighborhood have, the more central one is.

Out-Bonacich centrality indicates how expansive a participant’s information sources are. 
A higher score indicates the person has more information providers, or they are more active in 
seeking information and are connected to other active information seekers in the network com-
pared to those with lower Out-Bonacich centrality scores. The fewer the connections the actors in 
one’s neighborhood have, the more powerful one can be. In-Bonacich centrality indicates how 
important one is in terms of providing resources to others. Thus, higher In-Bonacich scores indicate 
more provision of information and importance in the social network. It is common to have 
negative values as a result of calculating bonacich (power) centrality and we need to consider 
both negative and positive values for inferential statistics. Negative value of out-Bonacich cen-
trality indicates actors have less power over other actors (alters) as those alters are already well 
connected. Figure 1 visualizes the church’s information exchange network based on gender and 
degree centrality score of each member. Circle nodes are males, square nodes are females, and 
up-triangle nodes are unidentified gender. Node color and size indicate nine different levels of 
indegree centrality (the darker and the larger, the higher the number of direct connections of 
information exchange; refer to the legend for which level each color indicates). Higher number of 
indegree centrality means being actively engaged in information exchange with other church 
members by frequently becoming their information sources. The arrow represents the direction 
of information seeking.

2.2.2. Association with geographic residence
Given that our data focus on Korean immigrant church members, the geographic focus of the 
study is on their city or borough of residence. To test if social networks were associated with 
geographic residence, the survey respondents indicated their city or borough of residence (here-
inafter referred to as city) and this geographic indicator was used as an independent variable. 
After, individual respondents’ cities were mapped and joined to place-level socioeconomic vari-
ables from the American Community Survey 2011 5-year data using ArcGIS: median household 
income (in 2011 dollars) and percentage of population with at least a high-school degree.2 These 
variables were then matched to the independent variable of city racial concentration. Two parti-
cipants did not fill out the question on city of residence. The remaining 176 lived in 39 cities. The 
frequency of participants by city are displayed in Figure 2, where about a fourth lived in East 
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Brunswick where the church is located, and less than 10% lived in the surrounding cities such as 
Old Bridge, Monroe, and North Brunswick. GIS also allows for different display settings to indicate 
frequency of points. As Figure 2 shows, the number of participants by city or borough is indicated 
by size of the point. The boroughs or cities closest to the city where the church is located had the 
greatest number of participants (with larger circles) while cities or boroughs further away had 
fewer participants, such as Alpine, Madison, Mountainside, or Jackson (with smaller circles). 
Participants lived in cities or boroughs with an average household income of approximately 
$92,700 and with at least 75% with a high-school degree.

To assess if respondents reside in a white- or Asian-concentrated city, racial concentration was 
analyzed using Walton’s (2015) method. Given the theoretical focus of the analysis on spatial or 
strategic assimilation, we focus on white and coethnic (Asian) areas, respectively.3 Respondent 
areas were first identified as having significant racial concentration in ArcGIS using a local Moran’s 
I test of contiguous edges, which identifies statistically significant spatial clustering relative to 
nearby cities.4 The analysis accounts for unusually high racial concentration in a city and considers 
high populations in adjacent cities. We designated cities with a significantly high spatial auto-
correlation (α < 0.05) of whites or Asians using the 2010 Decennial Census. A city can be 
categorized as statistically significant concentration if the proportion of the group is high relative 
to other cities in the county. Residence in a white or Asian area was then categorized as dummy 
variables for the logistic regression-dependent variables. One dependent variable indicated if 
a participant lived in an Asian city (1) or did not live in an Asian concentrated city (0). We also 
constructed a second dependent variable to indicate whether a participant lived in a city with 
white residential concentration (1) or did not live in a white concentrated city (0). Of the 39 cities 
where participants lived, there were 12 cities with a concentration of Asian residents and 9 cities 
with a concentration of white residents. The remaining cities did not have statistically significant 
racial concentration and were categorized as 0 for both dependent variables. Overall, the church is 
surrounded by Asian resident clusters on the northern side (see, Figure 2). In contrast, more 
integrated, whiter areas are on the southern side of the church and/or further away.

Figure 1. Information Exchange 
Network of the Korean 
Immigrant Church Members.

Note. Circle nodes indicate 
males, square females (up tri-
angles are unidentified gen-
der). Node color and size 
indicate nine different levels of 
indegree centrality (the darker 
and larger, the higher the 
number of direct connections 
of information exchange; refer 
to the above legend for which 
level each color indicates) and 
arrows indicate the direction of 
information seeking. Those 
who provide more information 
to other members receive 
greater numbers of nomina-
tions (arrows) and their node 
size is larger.
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We ran some cross-tabulation between participants’ residential city and their sex, age, income, 
and length of church membership. By doing this, we realized slightly over a quarter (25.8%) of 
participants lived in the city where the church was located, and another quarter or less (24.2%) 
lived within 30 mins of driving distance (i.e., North Brunswick, Marlboro, Old Bridge, Edison). In 
terms of their demographics distribution, no residential city or area particularly stood out; overall, 
there were slightly more females than males, most participants (78.4%) were members of the 
church less than 15 years, members whose age belonged to 40–50 were dominant groups (56.2%).

3. Results
We first combined SNA and GIS to visualize whether respondents’ location had a relationship with 
individual network centrality scores. Figure 3 displays a map with the mean Out-Bonacich centrality 
score per borough or city. The centrality score is categorized by natural quartiles. The smaller size 
point indicates a lower centrality score for residents in the borough or city, while a larger size circle 
indicates a higher mean centrality score. Overall, respondents in the cities or boroughs surrounding 
the church had centrality scores between the 25th and 75th quartiles (or between 0.02 and 4.6). The 
exception is the city where the church is located (East Brunswick), in which participants in this area 
had a high mean Out-Bonacich score and are consequently more active to seek information and more 
connected to others in the network. Areas with the lowest centrality scores tend to be located further 

Figure 2. Map of respondents’ 
residential location and church, 
New Jersey.

Note: The frequency is dis-
played by natural quartile 
breaks. Source: Lee (2014); 
Census TIGER Shapefiles, 2009 
ACS 5-year data.
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away from the church, or the smallest circles. White cities also tend to have larger circles, or residents 
in these areas tend to have a higher mean Out-Bonacich score.

Figure 4 displays a map of the mean In-Bonacich centrality score by borough or city. The In- 
Bonacich centrality score is also categorized by natural quartiles, and the size of circles indicates 
the degree of centrality. Overall, respondents in the cities or boroughs surrounding the church had 
centrality scores between the 75th and 100th quartiles (or between 0.6 and 40), as indicated by 
the largest circles. In other words, respondents with higher In-Bonacich centrality (major sources 
of information) tend to live closer to the church with a few exceptions in cities such as Jackson, 
Howell, and Lawrence. While these figures help to identify some patterns in the data, they do not 
display statistical significance. Building on this descriptive analysis, the current study utilized 
logistic regressions to test statistical significance.

Consequently, logistic regressions examined members’ likelihood of living in predominantly 
white (RQa) or Asian (RQb) cities in relation with their social network positions after controlling 
for individual demographics (i.e., sex, age, income, length of church membership and education 

Figure 3. Respondent mean 
out-bonacich centrality score 
by borough or city, New Jersey.

Note: The centrality score is 
displayed by natural quartile 
breaks. Source: Lee (2014); 
Census TIGER Shapefiles, 2009 
ACS 5-year data.
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level) and city-level socioeconomic characteristics (i.e., median household income and % of high- 
school graduates). Two binary logistic regressions were conducted via utilizing generalized linear 
models in SPSS: one predicting likelihood of living in white cities and another for likelihood of living 
in Asian cities. As a result, the probability of living in a city with a significant white concentration 
was significantly associated with participants’ In-Bonacich (B = −.58, Wald χ2 = 4.72, p = .03) and 
Out-Bonacich (B = 1.70, Wald χ2 = 5.45, p = .02) centrality (see, Table 2) but with an opposite 
direction for each centrality. Inverting the odds ratio for In-Bonacich centrality due to the negative 
beta score reveals that for each one-point increase in the centrality, participants are 1.75 times 
less likely to live in a white area. The effect size, indicated by Wald χ2 of Out-Bonacich centrality 
was similar to that of In-Bonacich, but each one-point increase of Out-Bonacich was associated 
with the odds of living in a white area increasing by 5.48 times.

The results suggest that participants who reported an expansive coethnic network of informa-
tion sources (higher Out-Bonacich centrality) were more likely to live in a city with a concentration 
of white residents. On the other hand, if participants provided more information to other immi-
grant church members (higher In-Bonacich centrality), they were less likely to live in white areas. 
The result was significant after controlling for city-level characteristics. As expected with spatial 

Figure 4. Respondent mean in- 
bonacich centrality score by 
borough or city, New Jersey.

Note: The centrality score is 
displayed by natural quartile 
breaks. Source: Lee (2014); 
Census TIGER Shapefiles, 2009 
ACS 5-year data.
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assimilation, higher household income and percentages of high-school graduates in the city were 
associated with a greater likelihood of living in white areas. Out of 178 cases, 82% (n = 146) were 
included in the main analysis, and 14 out of 146 participants (10%) lived in a white area. The 
omnibus test of the fitted model versus a model with intercept only was statistically significant, χ2 

(df = 11) = 38.14, p < .001. The model was able to correctly classify 39% of those who lived in the 
white city, and 95.9% of those who did not, for an overall success rate of 87%.

As a comparison, we conducted another logistic regression for the likelihood of living in cities 
with a statistically significant concentration of Asian residents (see, Table 3). After controlling for 
the effect of percentage of high-school graduates living in the city (B = −22.49, Wald χ2 = 15.09, 
p < .001), both In- and Out-Bonacich centrality scores were not significantly associated with living 
in Asian areas. A higher percentage of high-school graduates living in the city was associated with 
a lower likelihood of living in Asian cities (the relationship was opposite for residence in white 
areas). Out of 178 cases, 82% (n = 146) were included in the main analysis, and 68 out of 146 
participants (47%) lived in cities with a concentration of Asian residents. The omnibus test of the 
fitted model versus a model with intercept only was statistically significant, χ2 (df = 11) = 36.78, 
p < .001. The model was able to correctly classify 60% of those who lived in the Asian area, and 
70.5% of those who did not, for an overall success rate of 66%.

4. Discussion
The current study examined immigrant members’ position in their ethnic social network and 
residential choice to explore the application of SNA and GIS combined. We utilized a survey of 
Korean immigrant church members in their information exchange network and visualized the 
distribution of network centralities with residential location. Figure 3 provided some visualization 
that Out-Bonacich scores might be related to residential location, as cities and boroughs with 
higher mean centrality scores were located in areas with a concentration of white residents.

Logistic regressions were also conducted to assess the relationship among church members’ In- 
and Out-Bonacich centrality in the information exchange network and the likelihood of living in 
non-Hispanic white or Asian areas to test the theory of spatial and strategic assimilation. In- and 
Out-Bonacich centrality scores were both significantly related to the probability of living in white 
areas, but in the opposite way. Members who were nominated as providing information to many 
other church members and connected to many other active information providers (higher In- 
Bonacich centrality) were less likely to live in cities with a concentration of white residents, 
whereas those actively seeking information from many other church members (higher Out- 
Bonacich) were more likely to live in white areas.

Our logistic regression results are in line with the cross-tabulation analyses introduced at the 
end of the method section as the regressions showed that no individual demographic variables 
were significantly associated with their residential choice of living in White or Asian concentrated 
cities. Only the length of church membership had a significant association with the likelihood of 
living in Asian area (the longer membership was associated with higher likelihood). The results 
about highest values of Out- and In-Bonacich centrality can be understood that members’ demo-
graphics might not have much to do with their residential choice, but their network positions might 
have some implications for their residential choice. In another word, network positions might not 
be significantly associated with demographics, either.

Members’ high In-Bonacich centrality was associated with lower likelihood of living in white 
concentrated areas (see, Table 2, beta value is negative). Those who had high Out-Bonacich 
centrality were more likely to live in white concentrated cities which were usually somewhat 
further away from the church location. Thus, we interpreted this result as an indicator showing 
those who moved out of coethnic (Asian) areas were still involved in the church network by seeking 
information from their fellow ethnic church members. Consequently, members who live in cities 
with a concentration of white residents stayed in touch with ethnic church members even from 
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afar (considering the church was located in the Asian-concentrated city) and sought or received 
resources from them. This finding aligns with the idea of strategic assimilation (Lacy, 2004), in 
which participants who lived in a white area still maintained active connections to their coethnic 
institutions. Also, those who were prominent sources of other church members’ information 
seeking tended to not reside in white areas potentially because their social networks are based 
around their ethnic church members, who predominantly live in cities with a concentration of 
Asian residents.

5. Theoretical implications
The findings demonstrate the strength of combining the two research approaches (SNA and GIS) in 
testing the idea of spatial and strategic assimilation, and as a result, nuances in how Korean 
immigrants use resources available in ethnic social networks and their cities. First, immigrants 
actively engage their ethnic church connections to obtain informational resources (Out-Bonacich) 
even when they do not live physically close to their church members. However, other immigrants 
may also use their ethnic networks to remain connected to fellow immigrants by passing on 
informational resources to them (In-Bonacich), which increases their own centrality, thus influence 
and prestige in their social network.

Second, their ethnic network connections may have influenced residential choice. For instance, 
members who sought information from the church network were more likely to live in white areas. 
While we cannot assess direction of causality, these members may reside in cities with 
a concentration of white residents because they had strong desire to obtain resources beyond 
their immediate coethnic neighbors (spatial assimilation) and/or if they first settled in white areas 
and then used the ethnic immigrant church to seek cultural resources (e.g., information related to 
immigrant lives such as where to find Korean groceries, restaurants, or medical facilities with 
coethnic healthcare providers). Alternatively, church members providing informational resources 
to many others were less likely to live in white areas, which may suggest these individuals might 
gain information from their (non-white) neighbors and cities and then pass it onto their church 
network connections. It is possible that these central information providers may have settled in 
non-white areas first and then gathered information there from pre-established ethnic networks 
and passed information to other church members.

Korean immigrants’ church network connections were not significantly associated with their 
likelihood of living in cities with Asian residents. This finding may demonstrate that those who live 
in Asian areas can seek out and receive resources, particularly related to their daily lives, in their 
immediate city (not necessarily the same church members); thus, information from the church 
network may not be as rare to them compared to members who live in white-concentrated cities. 
In addition, both central and peripheral members of the church network can live in Asian areas, 
which makes the association between network centrality and residential choice less meaningful 
for the case of cities with Asian residents.

Our findings illuminate how spatial assimilation theory may have limited applicability to Korean- 
American immigrants in New Jersey. Specifically, residence in white areas was not associated with 
less coethnic network use—while these residents may benefit from a higher-income white area, it 
was also associated with using the ethnic networks to seek informational resources. The study 
resonates more with Lacy’s (2004) study on strategic assimilation for middle-class Black families 
who chose to live in a white area but still stay connected to Black social organizations.

Finally, the findings of this study add to the literature about the nuances in information 
exchange in social networks and city-level racial composition. Whereas psychological studies 
focus on individual-level variables such as personality and attitudes, they may not connect directly 
to spatial factors. On the other hand, segregation literature may not examine micro-level social 
network interactions (i.e., interpersonal communication of information exchange) and how they 
are associated with residential location. Yet, these individual and spatial components inform how 
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individual experiences interact with their place of residence as proposed by the communication 
infrastructure theory (CIT; Ball-Rokeach et al., 2001; Y.-C. Kim & Ball-Rokeach, 2006), which 
accumulate to comprise our cities. While CIT research mostly examines individual residents’ 
perceptions of their connections to the neighborhood, this study incorporated actual character-
istics such as income and education level of the city composition at the time of network data 
collection based on GIS technique.

6. Limitations and suggestions for future research
Future studies can assess if strategic and spatial assimilation differ for groups based on ethnic and 
religious identification. These processes may be disparate because of the unique historical and 
continuing importance of Protestant churches in Korean-American communities (Hong, 2003; 
Y. Kim & Grant, 1997; Kwon, 1997; Min, 1992; D. Yoo, 2010). For many Korean immigrants and 
their descendants, their ethnic identities are strongly connected to their religious identities. 
However, it is unknown if other groups have similar residential patterns based on their religious 
sites, such as Muslims and their mosques, since mosques will include individuals from a more 
diverse racial/ethnic background (Lee et al., 2018). While the data for this study are from 2011, it 
includes detailed communication data that are otherwise not collected and available for 
a complete Korean immigrant community. Other studies can also test if these patterns continue 
for Korean immigrant churches and if there are changes over time.

While there are some similarities and observable patterns across various Korean immigrant church 
communities in the US, the sample of this study is certainly not representative of all US-Korean immigrant 
churchgoer populations. There is a possibility that those participants who are more committed to their 
ethnic and religious identities would stay as church members even after their relocation (e.g., moving 
away from the church location). On the contrary, those who become assimilated to the host culture more 
quickly may leave the church after a while. Thus, the sample might be already biased in such a way by 
having more people who think of maintaining their ethnic/religious identities more importantly.

Furthermore, the findings may not be applicable for other forms of network connections than com-
munication of information. Here, we focused on informational resource exchange that could be com-
municated through the internet or phone. Other tangible and in-person forms of support, such as 
childcare or being driven to an appointment may require individuals to live physically closer to the church 
and their ethnic networks. In other words, those who have spatially assimilated (living in cities with 
a concentration of white residents) may not receive certain forms of resources that require physical 
proximity from their coethnic community members. Future studies should examine other aspects of 
social support networks (e.g., emotional support, tangible help) and how they may affect spatial and 
strategic assimilation.

An important consideration for GIS and SNA is ethical implication about information that may 
reveal participant identities, either for individuals or organizations. Because GIS may include local- 
level addresses and SNA provides information about what type of community organization from 
which the network data was collected, the identity of the participating organization may become 
easily searchable. Consequently, researchers using these methods need to first determine what 
information may need to be protected if participants want to remain anonymous. For example, if 
individual addresses are available to researchers, GIS can be used to only display participant 
locations on a higher geographic level (e.g., city or town).

As social networks and race/ethnicity composition shape our communities, future studies can 
add to our understanding of the intersection of individual and spatial factors by tying SNA and GIS 
to other place-based amenities, such as school quality, housing prices, access to transportation, 
and entertainment options (Kalita, 2005; Lee, 2021; Lung-Amam, 2017). Given the limitation of 
geographic data that were included in the survey, future studies can also assess more granular 
geographic information and associations with social network analysis using our exploratory study 
as a framework. Finally, it was beyond the scope of our study to examine connections between 
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individual respondents and their connections across cities. Rather, we focus on understanding 
group-level results and average centrality scores by city. Other studies can further build on our 
results to understand individual geographic connections and their centrality measures. With the 
advancement of communication and information technologies that enable people to connect with 
others from afar and telework, people’s residential choices may become more tied to where they 
want to live based on the aforementioned criteria, not necessarily where they have to live due to 
employment. How they maintain their social networks both online and offline in relation to their 
residential choice would be worthwhile to continue studying.

7. Conclusion
As an innovative trial, this study combined research approaches of social network analysis (SNA) 
and geographic information system (GIS) to examine the relationships between immigrant coeth-
nic networks and their residential choice. The research tested the idea of spatial vs. strategic 
assimilation with a case of Korean immigrants in New Jersey and found members of the sampled 
church community applied more to the pattern of strategic assimilation. Members who lived in 
white areas with higher levels of media household income actively sought informational resources 
from their church members even from afar, whereas those who were prominent sources/providers 
of information lived in Asian areas closer to the church. More communication research including 
those implementing SNA can benefit from GIS technique especially when research questions 
involve gaining information about individuals’ and groups’ physical location.
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Notes
1. If SNA is applied to relationships among countries such 

as trade, then locations would have specific meanings.
2. Additional variables were tested, including other levels of 

education (e.g., bachelor’s, professional degree), racial 
composition, religious participation, and nativity status. 
These other variables were not statistically significant and/ 
or had issues of multicollinearity in the regression models 
—they were eliminated for a parsimonious model.

3. The cities included other racial groups, with an average 
of 8% Blacks and 11% Latinx. In comparison, partici-
pant cities were on average 16% Asian and 63% white.

4. Moran’s I describes patterns of spatial autocorrelation 
based on the group concentration in the target city 
relative to nearby cities (Anselin, 1995).
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