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A B S T R A C T   

Social capital has a dark side. While social capital can facilitate collective action, a few members might form 
closed circles and dominate planning processes. Bonding and bridging social capital are arguably crucial factors 
in explaining these different outcomes, yet the causal link remains unexplored due to underdeveloped measures 
and methods. This article contributes to the literature by proposing network measures and testing these effects 
one against the other through exponential random graph models. The analysis focuses on the case of an urban 
regeneration project in Sinchon, an inner-city neighborhood in Seoul, where residents were engaged in the 
governance of planning, partnered with public officials. Based on a survey and interviews, the study found that 
the project has a propensity for tightly clustered relations centered around public officials without bridging, 
indicating a stronger role of bonding social capital. However, residents remained passive rather than voicing 
their concern, calling for another type of social capital that accounts for power.   

1. Introduction 

People live and invest in relationships with others; therefore, they 
may access each others’ social resources, such as trust, support, infor-
mation, job opportunities, and Twitter followers. Scholars have used the 
term “social capital” to highlight the intrinsic value of these resources 
residing in social networks (Adler & Kwon, 2002; Borgatti et al., 1998; 
Bourdieu, 1986; Coleman, 1988; Lin, 1999; Portes, 1998; Putnam, 1993; 
Woolcock, 2001). Social capital has recently gained significant attention 
as more than half of related publications have appeared on the Web of 
Science since the 2010s (Shin, 2021), which has also spurred large 
amounts of research in the planning literature (Agger & Jensen, 2015; 
Cho & Kim, 2016; Dempwolf & Lyles, 2012; Gittell & Vidal, 1998; 
Mandarano, 2009; Osborne et al., 2016; Shin, 2021; Wilson, 1997; Zhai 
& Ng, 2013). 

One reason for this attention is the increasing trend of citizen 
participation among OECD (Organization for Economic Co-operation 
and Development) countries in health, environmental, and urban plan-
ning problems (OECD, 2020). Citizen council, partnership, and partici-
patory budgeting are now popular types of arrangements that invite 
citizens to directly participate in local policymaking (Agger & Jensen, 
2015; Healey, 2006; Kim & Cho, 2019; Rask et al., 2018; Shin & Rask, 
2021). However, despite the potential for new democratic spaces, 
empirical studies have found that many participatory processes are 

rather tokenistic, and citizens’ role is relegated to mere consultation 
without substantial power in challenging traditional top-down planning 
(Brand & Gaffikin, 2007; Healey et al., 2003; Innes & Booher, 2004; Kim 
& Cho, 2019). 

Against this backdrop, communicative planning scholars have shif-
ted their attention toward building collective capacity in intellectual, 
social, and political capital (Agger & Löfgren, 2008; Cars et al., 2002; 
Healey, 1998; Innes et al., 1994; Polk, 2011). From this approach, social 
capital could provide connections through which social resources flow 
among stakeholders, particularly between powerful and marginal 
groups (Healey, 1997; Healey et al., 2003). The morphology of social 
networks “may define how accessible networks are, who are insiders and 
outsiders, as well as the nature of power relations within and beyond a 
specific network.” (De Magalhaes et al., 2002: 56) Therefore, planning 
scholars conceive of social capital as a public good and focus on its 
collective property, such as community cohesion, relational structure, 
and trust (Gualini, 2002; Healey et al., 2003; Innes et al., 1994). 

However, existing measures and methods of social capital are not 
entirely satisfactory. Conventional research collects cognitive (e.g., 
trust, values, community identity) or structural components (e.g., tie 
strength, density, constraint, membership) that are aggregated to indi-
vidual, local, and national levels to measure proximal indicators of so-
cial capital (for a comprehensive review, see Islam et al., 2006; Lin, 
2008; Osborne et al., 2016; Stone, 2001; Van Der Gaag, 2005). Based on 
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large-scale social surveys and regression models, the primary focus is on 
the association between social capital and individual attributes, such as 
health, crime level, income, and civic engagement. However, it may 
incur a loss of information about “relationships with whom” because 
individuals are treated as an independent unit (random sampling), and 
their relational data are aggregated (DeFilippis, 2001; Stone, 2001). The 
mismatch between concepts and measures of social capital is a known 
issue (Adler & Kwon, 2002; Islam et al., 2006; Lin, 2008; Portes, 1998). 

This article fills this gap by proposing new network measures and a 
method for planning research. Social capital researchers distinguish the 
two concepts of bonding social capital (inward-looking relationships 
within groups) and bridging social capital (outward-looking relation-
ships across groups), which provide competing mechanisms of social 
capital development (Kusakabe, 2012; Osborne et al., 2016; Putnam, 
2000; Rydin & Holman, 2004; Woolcock & Narayan, 2000). A combi-
nation of bonding and bridging effects at the individual level results in 
different outcomes at the collective level. If bonding social capital is 
excessive, a community develops highly clustered yet exclusive net-
works; if bridging social capital is excessive, a community encompasses 
diverse groups without integrity, so neither of them is beneficial (Agger 
& Jensen, 2015; Kusakabe, 2012; Portes, 1998). Therefore, I argue that 
bonding and bridging elements must be analyzed in tandem as critical 
determinants of social capital. 

Based on a literature review, Shin (2021) found that empirical 
studies in social sciences have recently attempted to use network con-
figurations to measure bonding and bridging effects. Network configu-
ration is a term of social network analysis that denotes a subset of the 
nodes and ties representing specific interaction patterns (Wasserman & 
Faust, 1994: 585). For instance, if many actors mutually exchange in-
formation during planning processes, we can observe prominent recip-
rocated ties, a fundamental element of bonding capital. Exponential 
random graph models (ERGMs), a family of statistical network models, 
allow us to incorporate different configurations as parameters to test 
their effects one against each other on network formation (Bixler et al., 
2020; Chong & Pan, 2020; Lusher et al., 2013; Robins et al., 2007; 
Toikka, 2010; Zhang et al., 2020). Likewise, network measures and a 
method introduced in this article are not entirely new, yet few studies 
have combined these elements for empirical research. 

Therefore, the main contribution of this article is to propose new 
network measures of bonding and bridging as social capital de-
terminants and ERGM as a formal method for testing their effects. This 
article demonstrates its application with a case of the Sinchon Regen-
eration Project in Seoul, South Korea. Once a flourishing cultural center 
in the 1990s, Sinchon has experienced gentrification and a subsequent 
steady displacement of unique culture, followed by socio-economic 
decline. In 2015, the Seoul Metropolitan Government launched the 
Sinchon project to regenerate the area, which differed markedly from 
earlier policies, as resident council members were invited to formal 
decision-making processes in partnership with public officials. This 
article employs ERGMs to answer the following research question: What 
is a critical factor explaining the social capital of a project network: 
bonding, bridging, or a combination of these? This article collected data 
from a survey and from in-depth interviews of key actors. 

This article starts by discussing bonding and bridging social capital 
and associated network measures. The subsequent sections introduce 
the Sinchon regeneration project as a case, followed by an explanation of 
data collection and exponential random graph models as an analytical 
method. Then, the results are presented, and the final section discusses 
the limitations of this analysis and suggests implications for future 
research. 

2. Bonding and bridging social capital 

Among the heterogeneous definitions of social capital (Adler & 
Kwon, 2002), this article follows Lin's (2008) definition: “resources that 
can be accessed or mobilized through ties in the networks.” It highlights 

that social capital inheres in relationships (Borgatti et al., 1998; Cole-
man, 1988; Lin, 1999; Putnam, 2000; Van Der Gaag, 2005). At the in-
dividual level, actors are motivated to invest in relationships with 
expected returns (Lin, 1999). There is no single organization that con-
trols individuals’ micro-interactions; thus, actors choose network part-
ners from those at their disposal, resulting in a range of collective 
outcomes (Woolcock & Narayan, 2000). Therefore, micro-interactions 
and macro relational structures are interconnected (Musso & Weare, 
2015). 

Stakeholders undoubtedly have heterogeneous motivations for 
creating ties in the planning context. For instance, one might want to 
create a tie with those who are similar, mutually beneficial, influential, 
famous, or a combination of these factors to influence planning pro-
cesses. Social capital scholars have categorized these motivations pri-
marily into bonding, bridging, and linking social capital (Agger & 
Jensen, 2015; Islam et al., 2006; Kusakabe, 2012; Osborne et al., 2016; 
Rydin & Holman, 2004). Bonding social capital refers to inward-looking 
relationships within homogenous groups, while bridging social capital 
refers to outward-looking relationships across heterogeneous groups. 
Linking social capital refers to vertical linkages between actors at a 
different stratum of power and authority. This article did not integrate 
linking elements in the analysis due to technical considerations that will 
be discussed later. The rest of the section explains each element of 
bonding and bridging capital and associated network configurations. 

2.1. Dependent variable: discussion network 

What types of social relations can best represent social capital? Adler 
and Kwon (2002: 18) distinguished three types of relations—market 
relations (exchange based on bargaining), hierarchical relations (com-
mand-and-control based on authority), and social relations (exchange 
based on favors and trust)—and argued that the third type constitutes 
social capital. Previous studies that examined bonding and bridging 
focused on interaction (Feiock et al., 2010; Lee, 2011), communication 
(Levy & Lubell, 2018), participation (McAllister et al., 2017), and con-
tact (Musso & Weare, 2015) depending on different contexts. 

This article will examine a discussion network as a proxy for struc-
tural social capital. Here, the term “discussion” is what the Cambridge 
Dictionary defines as “the activity in which people talk about something 
and tell each other their ideas or opinions.” As the definition states, 
discussion involves the exchange of opinion, which is a fundamental 
prerequisite for identifying viewpoints of others and building consensus 
(Innes & Booher, 1999; Mäntysalo, 2002). Information sharing and 
informal contact are other crucial interactions but are not necessary 
conditions for collective decision-making. 

2.2. Bonding social capital 

Bonding social capital refers to the tendency of closely connected 
networks with similar backgrounds to involve norms of homophily, 
reciprocity, and transitivity. Homophily, or “birds of a feather flock 
together,” refers to “a contact between similar people [that] occurs at a 
higher rate than among dissimilar people” (McPherson et al., 2001: 
416). Previous studies used different yardsticks of what determines the 
level of similarity. For instance, Musso and Weare (2015) examined the 
tendency of homophily among those with a similar level of homeown-
ership, education, ideology, and community racial characteristics. This 
article examines the tendency of homophily among those within the 
same organization. 

H1. (Homophily): Actors are more likely to create discussion ties with 
those in the same organization for bonding connections. 

Reciprocity, or “give and take,” refers to the tendency of mutual 
social relations that can be measured by the reciprocation of ties. That is, 
if actors i and j name each other as a relation, we refer to this mutual 
relation as reciprocity. Note that the letters i and j are typical in denoting 
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an arbitrary pair of actors in social network analysis. 

H2. (Reciprocity): Actors are more likely to create mutual discussion 
ties for bonding connections. 

Transitivity, or “a friend of a friend is a friend,” refers to the tendency 
of tightly interconnected relations to be measured by transitive triads. 
For instance, if i discusses planning-related matters with j and j discusses 
with h, then it is more likely that i will also discuss with h. Both reci-
procity and transitivity are fundamental measures of strongly cohesive 
relationships (Berardo & Scholz, 2010; Coleman, 1988; Lee, 2011; 
Musso & Weare, 2015). 

H3. (Transitivity): Actors are more likely to create tightly clustered 
discussion ties measured by transitivity for bonding connections. 

2.3. Bridging social capital 

Bridging social capital refers to loosely connected networks across 
different backgrounds, which involves norms of bridge, popularity, and 
activity. Bonding capital could create tightly clustered relationships, 
albeit with risks of blocking new information and actors. Therefore, 
actors might seek outward-looking relationships with different groups 
(Burt, 2001; Granovetter, 1973). Like bonding capital, actors do not 
randomly choose partners because creating and maintaining ties 
consume resources. First, actors might create ties with “brokers,” 
referring to someone who has non-overlapping connections, measured 
by an open two-path configuration (Berardo & Scholz, 2010; Feiock 
et al., 2010; Lee, 2011; Musso & Weare, 2015). If i discusses with j who 
discusses with h, we call this configuration a “two-path” or “bridge” 
because it creates an indirect connection between i and h through j. 

H4. (Bridge): Actors are more likely to create two-path discussion ties 
for bridging connections. 

Second, popularity refers to the tendency for popular actors to gain 
more ties (Lusher et al., 2013). In bridging situations, actors who 
become popular (called stars) tend to become more popular because 
others are more likely to create connections with stars to get benefits 
such as information or advice (Berardo & Scholz, 2010). One might 
consider popularity to be bonding social capital due to the highly 
centralized structures around a few stars, but popularity does not 
necessarily lead to bonding relations, as “followers” only create one-way 
relations to stars. Popularity can be measured by an in-2-star configu-
ration (Lusher et al., 2013).1 For instance, i and j name h as a relation. 

H5. (Popularity): Actors are more likely to create discussion ties with 
those who are popular for bridging connections. 

In contrast to the concept of popularity, actors might also want to 
create direct relationships without relying on brokers or popular actors 
to acquire resources directly. The tendency toward expansiveness is 
called “activity” (Lusher et al., 2013). While popularity can be measured 
by two incoming ties to the central node, activity can be measured by 
two outgoing ties from the central node. 

H6. (Activity): Actors are more likely to create direct discussion ties 
with many others for bridging connections. 

2.4. Contextual factor: contact network 

Political discussions do not occur in a vacuum. Face-to-face in-
teractions will help actors develop personal relationships and “learn 
[that] their adversaries are real people, rather than cardboard stereo-
types.” (Innes et al., 1994: 48) For instance, Polk (2011) found that 
chitchats during coffee breaks and dinner conversations helped build 
trust and respect among different actors. In this regard, actors might 
invest in developing informal networks through daily contacts, which 
will facilitate a discussion network (Innes et al., 2007). 

H7. (Contact network): Actors are more likely to create discussion ties 
with those who they contact frequently. 

2.5. Case: Sinchon regeneration project 

Sinchon is an inner-city neighborhood in Seoul, South Korea, 
comprising an area of 2.6 km2 with 24,000 residents. Sinchon can be 
best described as a university town, having two major universities with 
campuses hosting 65,000 students and staff. In front of the universities, 
commercial shops are mixed with small residential houses that stretch 
widely from west to east, supporting a large floating population. The 
majority of residents are university students and long-term elderly 
inhabitants.2 

The name Sinchon means “new village” in Korean. In the Japanese 
colonization era, Yeonhui College, Ewha College, and the Gyeongui 
railway were relocated to the area. Since then, Sinchon has slowly 
developed into a residential area for students. Notably, American mis-
sionaries established the two schools, and the area subsequently became 
a symbol of the Western-style modern education and youth culture. 
Cafes, restaurants, bars, and bookstores were compactly overlapped 
with houses ranging along the small pedestrian roads, which served as a 
cultural hideout for artists and intellectuals. In the 1990s, Sinchon 
became the hottest entertainment spot for young people, resulting in 
gentrification and subsequent displacement of original residents and 
artists. It has steadily lost its unique culture for the last two decades 
while witnessing the cultural and economic rise of neighborhoods such 
as Hongdae and Itaewon. 

In 2015, the city government launched a four-year Sinchon Urban 
Regeneration project. The project's main goal was to revitalize the area 
by strengthening the capacity of residents to determine and promote 
local matters (Seoul Metropolitan Government, 2016: 90). The project 
showed different features from previous projects, providing the ratio-
nale for the case selection. First, old residential and commercial build-
ings in the area were preserved, straying from a redevelopment model 
that typically involved demolition and eviction (Kim, 2010). Second, 
residents were invited to a newly established resident committee that 
directly engaged in formal decision-making processes. Third, the city 
government covered almost the entire project budget (98.7% of the 
total); thus, market actors had less involvement. Overall, the project had 
a total budget of $20 million US dollars to improve the residential and 
commercial area, build a community center, and host cultural events 
with residents. 

Three bodies were involved in formal decision-making: Seodeamoon 
District Office (SDO) under the city government, residents who partic-
ipated in the resident committee (RC), and the Sinchon Regeneration 
Support Center (SRSC), which was established as an intermediary or-
ganization to facilitate collaboration between residents and public of-
ficials. The official decision-making process had two stages. The first 
involved decision-making in the RC, where residents and a couple of 

1 One may consider including alternating k-in-star and alternating k-out-star as 
parameters of popularity and activity, respectively, if the observed network is 
large (Robins et al., 2009). Note that these higher-order statistics contain many 
lower-order statistics, including in-2-stars and out-2-stars. It is called nested 
configurations (Lusher et al., 2013). As with other studies that examined small 
and medium-sized networks (Berardo & Scholz, 2010; Feiock et al., 2010; Lee, 
2011), this article examined popularity and activity effects with in-2-stars and 
out-2-stars. 

2 59% of the population are in their twenties and thirties, which is the third 
largest group among 424 neighborhoods in Seoul (13.7% on average). In 
contrast, the proportion of the population over 65 is only 9.2% in Sinchon 
compared to an average of 31.1% in Seoul (Open Data Seoul, n.d.). 
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officials from the SDO and SRSC convened once a month (except for ad 
hoc events) to discuss and make project-related decisions. The second 
stage involved the project council putting the decisions made by the RC 
on the agenda and making detailed plans, which were subsequently fed 
back to the RC. Therefore, these two stages were repeated continuously 
throughout the project. 

3. Data collection and analysis 

3.1. Data collection 

For this article, I used a roster instrument (Butts, 2008) to collect a 
network census (complete network) from actors in the RC, the SRSC, and 
the SDO. The data collection technique involves a two-step process; the 
first step is to create a roster (a list of names of network participants), 
and the second step is to survey people listed on the roster. Contrary to a 
name or position generator used to collect partially observed networks 
(ego-centric), a roster instrument allows for investigation of the global 
structure of a whole network, albeit one requiring onerous information. 
Respondents quickly feel bored and repulsed when asked to check all 
relationships with many actors (Lin, 1999, 2008). Therefore, a roster 
instrument is considered the “gold standard” but is recommended for 
small and medium group studies (Butts, 2008). 

Since this article aimed to analyze the development of social capital 
among participants rather than unspecified stakeholders, the network 
boundary was defined by the formal participants of the project. I ob-
tained a list of 26 participants during a preliminary interview with the 
executive director of the SRSC. Web- or paper-based questionnaires were 
then sent to people on the roster to gather individual attributes and 
relational data in July 2018, the project's final year. 

The survey was used as a medium to collect information on who has 
discussions with whom (discussion network) as an approximation of 
social capital. In particular, it asked the level of communication on a 
three-point scale (0 = no communication; 1 = sharing project-related 
information only, e.g., about meeting time and venue; 2 = sharing in-
formation and discussion about specific issues) via the following ques-
tion: “Please indicate the extent to which you have communicated with 
these listed persons regarding the Sinchon Project during the past year.” 
If actor i marks 1 for j, it means that i has shared information with j 
regularly but has not discussed any agenda about the project with j. The 
corresponding questionnaire item was coded later to relate to a discus-
sion network if respondents reported 2. 

The survey was also used to collect a contact network. The term 
“contact” was operationalized as “face-to-face interaction in real-time” 
(Friedmann, 1993: 482), where “face-to-face” meant wireless commu-
nication as well. The survey was used to ask the frequency of contact 
(either person-to-person, email, or phone) between listed actors during 
the past year on a scale of five (0 = no contact; 1 = yearly; 2 = monthly; 
3 = weekly; and 4 = daily) based on the following question: “How often 
have you contacted these listed persons during the past year?” For 
instance, if i marks 4 for j, it means that i has contacted j daily during the 
past year. In addition, the survey was used to collect individual attri-
butes, including gender, age, organization (RC, SRSC, and SDO), and 
participation period. 

The final number of survey responses was 16 out of 26. Considering 
the interdependent nature of social relations, the missing data can 
misrepresent the actual network (Handcock & Gile, 2010). However, the 
three groups were evenly included in the data, and non-responses 
appeared to be random. Therefore, the analysis proceeded further 
with limitations. To supplement the quantified results, I also conducted 
five follow-up interviews (with three public officials and two residents). 

3.2. Analysis: exponential random graph model 

I previously developed network measures of mutuality, transitivity, 
homophily, bridge, popularity, activity, and contacts that provided 

competing theoretical reasons for a discussion network formation. Note 
that these network measures violate the principle of independent 
observation where the standard regression assumption is not applicable. 

The Exponential Random Graph Model (ERGM) explicitly models the 
interdependency of tie creation (Lusher et al., 2013). ERGM is based on 
the assumption that social networks are stochastic entities. If actor i 
identified a contact or discussion with actor j, we note that Yij = 1, and if 
not, Yij = 0. Note that respondents cannot see others’ responses; thus, 
although i named j (Yij = 1), j might not name i (Yji = 0). We specify yij as 
the observed value of the variable Yij and let Y be the matrix of all 
possible variables with y as the matrix of observed ties, the observed 
network. In this setting, we regard an observed network (y) as one 
instance of the random set of ties among fixed n actors (Y). The proba-
bility that we observe the network, then is (Robins et al., 2007: 178): 

Pr(Y = y) =
(

1
k

)

exp

{
∑

A
ηAgA(y)

}

where k is a normalizing constant that ensures the probabilities’ sum of 1 
for all possible networks; A is the hypothesized configurations; gA(y) is 
the network statistic corresponding to A, where gA(y) = 1 if the 
configuration is observed in y, and gA(y) = 0 otherwise; and ηA is the 
parameter corresponding to A. Since this model generates random net-
works that belong to an exponential distribution, it is called an expo-
nential random graph model. 

In this article, the discussion network is a dependent variable, and 
hypothesized bonding and bridging factors are the predictor variables. 
This article used the ergm package (Handcock et al., 2017) in R, which is 
specially designed for conducting ERGM analysis to estimate model 
parameters. The package offers a wide array of terms for gA(y) that can 
be included in ERGMs (Handcock et al., 2017). Table 1 reports which 
term corresponds to each hypothesis. In particular, I used a geometri-
cally weighted edgewise shared partners (GWESP) statistic instead of 
triad counts for capturing transitivity, followed by Hunter (2007). 
GWESP accounts for ties involved in multiple triads, that is, two nodes 
that are directly connected and indirectly connected through another 
node, though at a decreasing rate (a fixed decay parameter). 

I included two variables as control variables. The term “edges” ac-
counts for the number of edges in the observed network, ensuring that 
both random networks and the observed network have the same 
network density.3 The other control variable is the participation period, 
which controls the prolonged period of participation in creating social 
capital. It was right-skewed and was thus logged before being included 
in the ERGMs. 

Given that the main interest is in bonding and bridging social capital, 
this analysis estimated four nested models. It starts with a baseline 
model (Model 1) that only includes control variables and contextual 

Table 1 
Hypotheses for antecedents of social capital.  

Category Hypotheses Terms (ergm) 

Bonding Homophily nodematch 
Mutuality mutual 
Transitivity gwesp (α = 0.7) 

Bridging Bridge twopath 
Popularity istar(2) 
Activity ostar(2) 

Contextual Contact network edgecov 
Control Density edges 

Participation period nodecov  

3 Network density is a measure of the degree to which nodes are inter-
connected within a given network, calculated by the number of observed ties 
divided by all possible number of ties (Wasserman & Faust, 1994: 101). 
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variables to judge model improvements; Model 2 (bonding) includes 
bonding variables in addition to Model 1; Model 3 (bridging) includes 
bridging variables in addition to Model 1; Model 4 (full) includes all 
variables. As suggested by Hunter et al. (2008: 257), this article uses the 
Akaike information criterion (AIC) and the Bayesian information crite-
rion (BIC) for model comparison. Smaller AIC and BIC indicate better 
model fit. The ergm package implements the Markov Chain Monte Carlo 
algorithm (MCMC) to approximate maximum likelihood estimation 
(Hunter et al., 2008). MCMC diagnostics and goodness-of-fit diagnostics 
are presented in Appendix A. Overall, the two diagnostic tests show that 
MCMC chains are well mixed (no degeneracy), and the model repro-
duced the observed network properties well. 

4. Results 

4.1. Network descriptive statistics 

Plots of the contact and discussion networks are presented in Fig. 1. A 
tie arrow from node i to node j (xij = 1) in the contact network indicates 
that i initiated contacts with j weekly, and in the discussion network, it 
indicates that i asked j ′ s opinions regularly. For instance, Fig. 1 shows 
that actor one in SDO (SDO#1) contacted actor three in the RC (RC#3) 
weekly and asked his opinion unilaterally. 

The contact and discussion networks have similar network-level 
features. In terms of bonding social capital, both networks show a 
high level of reciprocal structures (reciprocity, contact: 0.8; discussion: 
0.68) and clustered structures (global clustering coefficient, contact: 
0.72; discussion: 0.7); therefore, each network graph in Fig. 1 shows 
cohesive interaction patterns. In terms of bridging social capital, both 
networks show a moderate level of centralization structures (degree 
centralization, contact: 0.44; discussion: 0.37) and bridged structures 
(betweenness centralization, contact: 0.17; discussion: 0.19)4; therefore, 
we can observe some popular or brokerage actors. 

Following Butts (2008), I conducted conditional uniform random 
graph tests on the four network statistics — reciprocity (0.68), clustering 
coefficient (0.7), degree centralization (0.37), and betweenness 
centralization (0.19) — to test whether these processes are more 
prominent than would be expected by chance. The test compares the 
specified statistics of the discussion network to the distribution of the 
same statistics in 1000 simulated random networks of the same size and 
density, as shown in Fig. 2. The result shows the statistical difference of 
all processes, indicating that the observed network has some level of 
bonding and bridging social capital. 

Fig. 1 also shows a dissimilarity between the two networks, espe-
cially in the role of residents. Compared to the contact network, resi-
dents appear to be more active in exchanging opinions with others in the 

discussion network. However, a closer observation reveals that residents 
and public officials flock together separately. Moreover, tie arrows tend 
to go from officials to residents, implying a unilateral communication 
pattern. 

To capture this tendency, I created an O–C (Outgoing-inComing) 
index at the group level by modifying the E-I (external-internal) index 
(Krackhardt & Stern, 1988). The E-I index at the group level is a measure 
for comparing the number of ties within groups and between groups, 
calculated by EL − IL/EL + IL, where EL denotes the number of external 
links, and IL denotes the number of internal links. The index ranges from 
-1 (all links are internal) to 1 (all links are external), which helps mea-
sure the level of group cohesion. In contrast, the O–C index examines 
the role of groups, calculated by OL − CL/OL + CL, where OL denotes the 
number of outgoing links, and CL denotes the number of incoming links. 
Note that the index does not account for IL, and EL is simply the sum of 
OL and CL. The index ranges from -1 (all external links are incoming) to 
1 (all external links are outgoing). 

The results of the E-I index and O–C indexes are presented in 
Table 2. All groups showed a moderate preponderance of external ties 
over internal ties in terms of the E-I index. In terms of the O–C index, 
the value of SRSC is 0.21, indicating that the SRSC mainly played the 
role of questioners (as outgoing ties exceed incoming ties), and the value 
of RC is -0.3, indicating that residents played the role of answerers (as 
incoming ties exceed outgoing ties). 

Overall, the results of conditional uniform random graph tests and 
the E-I and O–C indexes highlight the simultaneity of bonding and 
bridging social capital. That is, bonding and bridging processes co-occur 
and provide competing reasons for network formation. Actors tend to 
have discussions with those who belong to the same organization 
(homophily test) and different organizations (E-I index). Actors also tend 
to create symmetrical discussion ties at the network level (mutuality 
test) and asymmetrical discussion ties at the group level (O–C index). 
This result shows that null hypothesis testing for one network feature 
cannot explain the relative strength of bonding and bridging effects. In 
contrast, exponential random graph models allow for including all these 
variables in a single model and test these effects against each other 
(Lusher et al., 2013). 

4.2. Exponential random graph models 

Table 3 presents coefficients and standard errors of the ERG models. 
As previously explained, this analysis estimated four nested models in 
the series: Model 1 serves as a baseline, fitting two control variables and 
a contextual variable. Models 2 and 3 test bonding and bridging effects, 
respectively, by adding additional terms to Model 1. Compared to Model 
1, which has an AIC of 214.8 and a BIC of 225.2, the bonding model has 
lower AIC (199.2) and BIC (220.1), but the bridging model has a higher 
AIC (216.5) and BIC (237.4). This result indicates that bonding social 
capital explains the discussion network better than bridging social 
capital. 

We now focus on the interpretation of Model 4, the full model of 
interest. Interpretation of ERGMs and binary logistic regression models 
are similar. In ERGMs, a positive parameter estimate indicates that the 
corresponding variable is an essential predictor of tie creation. Standard 
errors provide a measure of the estimate's precision. However, the 
probability of a tie estimated in ERGMs should be interpreted as con-
ditional on the rest of the network (Robins et al., 2007). 

4.3. Bonding effects 

Two elements of bonding effects—transitivity and homophily—are 
positive and statistically significant, indicating that actors formed 
tightly clustered discussion ties more than would happen by chance if all 
else held constant. Similar to the logistic regression, coefficients of 
ERGMs can be converted into odds ratios for better interpretation. The 
coefficient value of homophily, 1.5 (0.5 SE), is equal to an odds ratio of 

4 Reciprocity refers to the proportion of dyads (a pair of actors and the 
possible ties between them) that is reciprocal (Wasserman & Faust, 1994: 513). 
Global clustering coefficient or transitivity is a measure of the degree to which 
nodes tend to cluster, calculated by the number of closed triplets divided by the 
number of all triplets (Wasserman & Faust, 1994: 243). Network centralization 
is a network-level index of centralization. As mean, median, and mode are 
different measures for a central tendency of a numerical data set, network 
analysis also provides different measures of network centralization, including 
degree and betweenness centralization (Wasserman & Faust, 1994). The first 
step is to measure the centrality of each node. Degree centrality quantifies the 
number of ties (degree) a node has in the network; betweenness centrality 
quantifies the mediating position (shortest path) of a node. The second step is to 
measure the centrality of a whole network. Degree centralization is calculated 
by the sum of the differences between the largest value of node centrality and 
the other observed values divided by the maximum possible sum of differences 
in node centrality. Betweenness centralization is simply calculated by the sum 
of betweenness centrality of each node. All four measures range from 0 to 1, 
where being the closer to 1 indicates the more reciprocation, clustering, 
centralization, and bridge, respectively. 
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4.5 (95% CI = 1.69–11.9), meaning that discussion ties between actors 
who belong to the same organization are 4.5 times more likely to form 
than ties between actors from different organizations if all else held 

constant. 
Despite the strong propensity for actors to form clustered social 

capital, the effect of mutuality is almost zero and not significant (0.26), 
indicating no tendency for mutual discussion. I also estimated two 
additional models by replacing or adding an asymmetric term, but 
neither symmetric nor asymmetric terms were statistically significant in 
either model. It implies that exogenous factors, such as power, can 
compound mutuality. On the one hand, actors formed a high level of 
horizontal links within the same organization (homophily effect); on the 
other hand, residents were bonded to public officials through asym-
metric links (O–C index). These findings indicate a vital role of bonding 
social capital centered around public officials. 

Fig. 1. Contact network and discussion network. 
Note: Black nodes represent actors in the resident committee (RC), white nodes represent actors in the Seodaemoon District office (SDO), and gray nodes represent 
actors in the Sinchon Regeneration Support Center (SRSC). These graphs were drawn using the Kamada-Kawai algorithm, in which a node placement is based on 
geodesic distances. Strongly connected nodes are placed closer to each other. The size of the nodes represents node degrees. 

Fig. 2. Comparison of statistics between random networks and the observed network. 
Note: Statistics of simulated random graphs are presented in histograms, whereas the statistics of the observed discussion network are indicated as lines (red bars). 
(For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 

Table 2 
E-I index and O–C index at the group level.   

EL (external) IL (internal) E-I index O-C index  

OL (out) CL (in)    

SDO  49  26  23  12  0.4  0.06 
SRSC  56  34  22  26  0.37  0.21 
RC  49  14  26  21  0.4  -0.3  
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4.4. Bridging effects 

The result from Model 4 shows that bridging had little influence on 
social capital in the Sinchon project. The effects of bridge and popularity 
were not statistically significant, indicating that no prominent brokers 
linked discussions across different actors (bridge) nor mentors who 
offered opportunities for personal learning (popularity) in the project. 
Only a weak and positive coefficient of activity was statistically signif-
icant (0.18***), indicating that actors were 1.19 times more likely to ask 
opinions directly without the help of brokers and popular actors (95% 
CI = 1.05–1.37). 

4.5. Contextual effect 

The effect of the contact network was strongest in Model 4. The 
coefficient was 2.75 with a statistical significance of (0.49***), indi-
cating that an actor is 15.6 times more likely to ask for the opinion of an 
actor with whom he or she has contact with at least weekly if all else 
held constant (95% CI = 5.92–41.03). This result strongly supports why 
building personal relations and mutual understanding are prerequisites 
for intersubjective communication (Innes et al., 1994). 

4.6. Qualitative interviews 

The summary of the quantitative results was reported to all re-
spondents to invite them for follow-up interviews. According to Holl-
stein (2014), this is called a sequential explanatory design: Qualitative 
investigations help contextualize quantitative findings. While ERGM 
results provide a satellite view of a whole network, interviews of key 
actors will provide a contextual background from the insider’s view-
points. Five interviewees included public officials in SDO and SRSC as 
well as residents, including RC #1, one of the most active actors (see 
Fig. 1). My key question was why residents were inactive (observed from 
ERGM results), although they had opportunities to engage in community 
regeneration directly. Despite different viewpoints, all interviewees 
interestingly pointed out a strong traditional bureaucratic culture (Im 
et al., 2013). One resident (RC #1) described the Sinchon project as 
state-centric: 

I think the project did not reflect the voices of residents and mer-
chants who reside in the neighborhood, while it accepted experts’ 
opinions from outside wholeheartedly (Interview, 10 February 
2019). 

Another resident pointed out that the committee meeting was only 

held during officials’ working hours on weekdays, making it difficult to 
participate. A city official stressed that it was a city-funded project 
where interventions were inevitable (Interview, 3 August 2018): 

Of course, we have regularly gathered diverse residents’ opinions, 
but as you know, we cannot accept all voices given the current 
budgetary obligations. I have often received ideas from residents but 
had to answer “No, we can’t” to them. Wouldn’t it be the point that 
made this difficult for both of us? 

The city official’s viewpoint contextualizes why the mutuality 
parameter was not significant despite the strong bonding social capital. 
Kim and Cho (2019), who studied the same regeneration program in the 
adjacent Changsin-Sungin area, found similar top-down decision-mak-
ing processes in the form of “citizen-centered” regeneration. Overall, the 
interview data indicates that citizen participation was like a new wine 
poured into old wineskins. 

5. Conclusions 

Previous studies have suggested bonding and bridging social capital 
as determinant factors, yet few studies have developed network mea-
sures and employed appropriate methods to test these effects each other. 
This article opens a new opportunity for research by specifying measures 
of each element and demonstrating their effects using exponential 
random graph models (ERGMs). The result from the ERGMs shows that 
three factors significantly influenced the development of social capital in 
the Sinchon project. Actors tend to form tightly clustered discussion ties 
(transitivity) with those who belong to the same organization (homo-
phily) and who they frequently contact (contact). In contrast, bridging 
capital was weak as bridge and popularity effects were not statistically 
significant. 

First, this result suggests that the city authority should enhance 
brokers (bridge) and mentors (popularity) to facilitate bridging social 
capital. While brokers help mediate distinct subgroups and spread voi-
ces, mentors can steer fragmented actors. Without bridging capital, the 
dark side of bonding capital emerges as only inward-looking relation-
ships prevail, leading to polarization and exclusiveness (Putnam, 2000). 
The Sinchon case shows that residents were isolated and instead pro-
vided legitimacy or approval of decisions already made by mainstream 
decision-making groups. 

Second, this result suggests another type of social capital other than 
bonding and bridging. Woolcock (2001) coined the term “linking” social 
capital to highlight the vertical linkage between the powerful (politi-
cally or financially) and the less powerful. However, network measures 

Table 3 
Coefficients and standard errors from four models.   

(1) Baseline (2) Bonding (3) Bridging (4) Full 

b SE b SE b SE b SE 

Bonding 
Mutuality   − 0.16 0.52   0.26 0.63 
Transitivity   1.51 0.6***   1.22 0.58*** 
Homophily   1.3 0.35***   1.5 0.5*** 

Bridging 
Bridge     − 0.03 0.05 − 0.08 0.07 
Popularity     0.02 0.11 0.11 0.11 
Activity     0.12 0.05*** 0.18 0.07*** 

Contextual 
Contact 3.72 0.44*** 3.27 0.47*** 3.45 0.49*** 2.75 0.49*** 

Control 
Edges − 4.72 1.28*** − 7.17 1.6*** − 5.03 1.47*** − 7.4 1.7*** 
Duration 0.58 0.2*** 0.35 0.19* 0.56 0.19*** 0.33 0.17** 

AIC 214.8 199.2 216.5 197.9 
BIC 225.2 220.1 237.4 229.2  

* p < 0.1. 
** p < 0.05. 
*** p < 0.01. 
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for linking capital have not been fully developed in the literature (Shin, 
2021). Future research could use the O–C index for a descriptive metric 
of linking social capital. In ERGM analysis, one could consider including 
two variables, factor attribute effect for in-edges (nodeifactor) and factor 
attribute effect for out-edges (nodeofactor) (see Handcock et al., 2017). 
These effects require enough observations in each category of attributes. 

Due to the low response rate, this analysis could not incorporate the 
suggested two effects in ERGMs. Some data are missing because this 
article made a bold attempt to collect the network data of residents, 
which involved complicated permission procedures. During the inves-
tigation period, the Facebook–Cambridge Analytica data scandal caused 
a great deal of privacy concerns in Korean media. I participated in events 
and meetings for the project over six months before requesting the 
survey to observe practical issues and build trust from participants. This 
episode reminds us that social capital is private by nature and is thus 
hard to observe without social capital between a researcher and re-
spondents. Future research could include all or some variables devel-
oped in this article and simultaneously examine the effects of bonding, 
bridging, and linking social capital. 

This article concludes by arguing that studying social capital de-
terminants is a learning process. Healey (1997) highlighted that 
communicative planning is social learning because people collectively 
learn by experiences and mistakes. It is crucial to appreciate that the 
Sinchon project was the earlier effort of the city government to engage 
citizens in planning processes. Stakeholders need time to translate 
project-level experiences to a more profound governance culture (Hea-
ley, 2006). There is no all-encompassing solution for “how to” build a 
better social capital because it is a contextually sensitive concept. 
However, this article provides tools to identify parameters, thereby 
adjusting balances of bonding and bridging for future planning 
processes. 
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