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Abstract: This study investigates the potentially different roles of informal social networks in pro-
moting knowledge sharing. Specifically, it aims to examine the effects of the focal subgroup’s
between-subgroup network size and strength on knowledge sharing with other subgroups and the
moderating effect of within-subgroup network strength on the relationship of between-subgroup
network size to knowledge sharing. Two different online surveys were conducted to assess social
networks and knowledge sharing at a paint manufacturing company located in Gyeonggi Province,
South Korea. The final sample consisted of 536 employees in 58 teams. The team-level regression
results showed that the focal subgroup’s between-subgroup network strength has a significant effect
on knowledge sharing with other subgroups, indicating that strong ties among subgroups are more
advantageous to external knowledge sharing than weak ties. The results also demonstrated that the
focal subgroup’s within-subgroup network strength negatively moderates the effect of its between-
subgroup network size on knowledge sharing, indicating that higher levels of between-subgroup
network size are positively related to external knowledge sharing when within-subgroup network
strength is weak and negatively when within-subgroup network strength is strong. The study’s
findings suggest that strong ties among subgroups and weak ties among subgroup members are
advantageous to external knowledge sharing.

Keywords: informal network; social capital; network size; network strength; knowledge sharing

1. Introduction

Knowledge sharing in an organization is an important factor to secure continuous
competitive advantage (Almeida and Kogut 1999; Argote and Ingram 2000; Chung and
Yoon 2020; Hansen 2002; Kogut and Zander 1992; Yoon et al. 2015). According to the
knowledge-based view of firms, an organization as a social community possesses an
efficient mechanism to create, transfer, and share knowledge across the organization
(Argote and Fahrenkopf 2016; Grant 1996; Kogut and Zander 1996). Subgroups within the
organization as members of the knowledge community exchange information with each
other through formal and informal interactions, create knowledge, and benefit from sharing
knowledge created by other subgroups (Tsai 2002). Aligned with this view, Almeida
et al. (2002) demonstrated that the organization structure is an efficient mechanism for
knowledge transfer and sharing.

A large body of literature to identify factors that facilitate knowledge sharing within
an organization has evolved. First, one research stream has emphasized the relevance
of knowledge or skill base among subunits for knowledge sharing (e.g., Farjoun 1998;
Foss and Pedersen 2019; Markides and Williamson 1994). This approach implies that a
company’s headquarters would identify and coordinate its subunits’ knowledge contents
to facilitate knowledge sharing and create synergy. However, this premise has not received
empirical support, probably because it failed to consider lateral relations among subunits.
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Second, another research stream has emphasized the organization’s information pro-
cessing capacity, by analyzing subunit relations within the organization (e.g., Galbraith
1973; Gupta and Govindarajan 2000). This approach seems to assume that the organization
exists in a vacuum space and, therefore, the presence of multiple channels to process
information would naturally lead to knowledge transfer in the organization. Even with
the organization’s crafting efforts, stickiness arising from the tacit nature of knowledge
often makes knowledge transfer and sharing difficult to occur (Szulanski 1996). Further-
more, information as such is processed by subunit members who often interact with other
members within and across subunits. Therefore, the organization’s information processing
capacity needs to be considered in a social context, in which information is processed.

Third, one recent research stream has emphasized the role of informal network struc-
ture in knowledge transfer and sharing (Cummings 2004; Hansen 1999; Gupta and Govin-
darajan 2000; Levin and Cross 2004; Paruchuri and Awate 2017; Tsai 2001; Tortoriello 2015).
This research stream views information and knowledge as resources that flow through
informal networks, based on social capital theory. Knowledge transfer and sharing occur
due to social interactions in the networks. Knowledge acquisition and sharing are the direct
benefits of social capital accumulated in the networks (Adler and Kwon 2002; Nahapiet and
Ghoshal 1998). However, this research stream has focused on a particular set of informal
networks without sufficient consideration of the possibility that multiple subsets of rela-
tions in the organization may have differential effects on knowledge transfer and sharing
(Hansen et al. 2005). Consequently, the informal network structure’s roles in knowledge
transfer and sharing have not been fully addressed theoretically and empirically.

This study explores the potentially different effects of informal network structures on
external knowledge sharing. Based on the knowledge-based view of the firm and social
capital theory, it examines how between-subgroup network size and strength affect knowl-
edge sharing among other subgroups. This study also examines how within-subgroup
network strength moderates the relationship between the size of the between-subgroup
network and knowledge sharing. It is hypothesized that the within-subgroup network
strength negatively moderates the effect of between-subgroup network size on knowledge
sharing among other subgroups.

The findings of this study are twofold. First, this study empirically showed that
the between-subgroup network strength is positively and significantly associated with
knowledge sharing among the other subgroups. Second, it also showed that within-
subgroup network strength negatively and significantly moderates the relationship of
between-subgroup network size with external knowledge sharing.

Overall, these findings have important theoretical and practical implications for
the literature on external knowledge sharing. First, this study emphasizes the role of
network strength between subgroups in external knowledge sharing. To create knowledge
flow among subgroups in organizations, managers should focus on enhancing the bonds
between subgroups by providing opportunities to interact and creating environments in
which subgroups collaborate. Second, this study also emphasizes the importance of two
subsets of informal network structures in external knowledge sharing. Therefore, this study
contributes to research by empirically demonstrating the heterogeneous roles of multiple
subsets of informal networks in external knowledge sharing.

2. Literature Review
2.1. Concept of Social Capital

There is no widely accepted consensus regarding the definition and effects of social
capital (Koka and Prescott 2002). This study conducts a literature review on the concept
of social capital by Bourdieu (1986) and Coleman (1988, 1990), who conducted the first
systematic research on social capital.

Bourdieu (1986) distinguished three forms of capital that an individual can possess.
Economic capital is translated into currency (Chu and Yoon 2020a), cultural capital is
translated into economic currency under specific circumstances, and social capital is a
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resource and opportunity that are obtained from persistent social networks composed
of institutionalized social relations. Bourdieu defined social capital as the total sum of
potential or actual benefits and opportunities that an individual or a group can gain from
forms of capital owned by group members or social networks, or from the institutionalized
relationship of closeness or mutual awareness, or persistent connectedness (1986, p. 21).
According to Bourdieu’s theory, social capital is an invisible network itself that persistently
reproduces exclusive benefits for its members.

Coleman (1988, 1990) classified forms of capital into the material capital, human
capital, and social capital. Material capital refers to actualized capital such as machinery
and equipment. Human capital refers to individuals’ knowledge, skills, abilities, or other
competencies that can be typically attained through formal education and job training.
Social capital refers to social relations or social structures that facilitate actions to achieve
specific goals, that is, productive social networks. For Coleman, social capital exists within
the relational structures among individuals or groups and has economic potential for
productive purposes. Social capital takes various forms, such as systems of trust and
obligations, networks disseminating information, norms accompanied by sanctioning
systems, and centralized authority structures arising through transfers of control (Coleman
1988). In Coleman’s theory, social capital is an aspect of social relations or social structure
that enables individuals to perform specific actions jointly. It is a useful resource for people
who are willing to form social groups or social communities because it reduces transaction
costs and facilitates communication.

Bourdieu viewed social capital as a resource that reproduces exclusive privileges for
actors located within social networks. In contrast, Coleman viewed it as those with public
goods characteristics obtained through the formation of social relations. However, it is
common for individual actors to provide differential benefits via social capital based on
social relations. Social capital can be conceptualized as benefits that individual actors can
obtain under their social network memberships.

When a company is considered an actor, its social capital can be treated as similar
to that of individuals. However, the company’s social capital can be divided into three
levels at which social relations occur. First, social capital exists among individuals. It
includes the relational structures expressed as the characteristics of social relationships
among individual members of the company, and the common norms, trust, cooperation,
identity, etc., revealed by the relational structures (e.g., Ferrin et al. 2006; Levin and Cross
2004). Second, social capital can exist among companies, appearing in formal and informal
social relations among other companies (e.g., Beckman et al. 2004; Gulati 2007; Iftikhar
and Ahola 2020; Shipilov 2006). Third, social capital exists between companies and society.
It includes social awareness, legitimacy, or trust that the company obtains from a society
where it is located or society in general (e.g., Audia et al. 2006; Provan and Kenis 2008;
Owen-Smith and Powell 2004). In this regard, various efforts to fulfill corporate social
responsibilities can be interpreted as investments in building social capital.

2.2. Role of Social Capital in the Organization

Various activities within the organization may occur without resorting to the of-
ficial hierarchical structure (Galbraith 1973). Unofficial and potential relations among
organizational members or subgroups often play important roles in communicating and
coordinating their activities (Tsai 2002), an example of the direct benefits from social capital
within an organization. The role of social capital can be understood in terms of informa-
tion, control, and solidarity (Sandefur et al. 1999; Yoon and Hyun 2010). First, because
individuals typically obtain information needed from their social contacts, individuals
holding advantageous positions in networks can obtain such information faster than those
in disadvantageous positions. Second, depending on the characteristics of social networks
to which individuals belong, they can control their colleagues effectively with little effort.
Third, individuals who share social capital can easily share goals, values, and norms (Chu
and Yoon 2021), thereby developing a sense of solidarity.



Adm. Sci. 2021, 11, 52 4 of 18

Various social interactions within the organization help members from other sub-
groups establish channels for information exchange, and these established channels pro-
vide easy access to the resources and knowledge that each subgroup possesses (Aral 2016;
Gupta et al. 1999; Paruchuri and Awate 2017). Additionally, social interactions function
to develop and share common interests to establish a new exchange or cooperative rela-
tions beyond the official organizational structure (Tsai and Ghoshal 1998). These social
interactions can promote social capital formation, accelerating knowledge transfer among
subgroups (Coleman 1990). Social capital that forms at various levels of the organization
is embedded in social networks, and members of social networks share information and
knowledge through persistent social interactions. Therefore, social capital functions as an
important mechanism that accelerates the transfer, sharing, and spreading of knowledge
within an organization.

Social capital also facilitates organizational members’ sharing of organizational goals
and culture (Nahapiet and Ghoshal 1998). Shared goals help members share a common
understanding and approach to completing tasks and accomplishing desired goals. Shared
culture helps members share norms of behavior to coordinate their relationships and
activities, and becomes institutionalized in the network structure and sets a standard of
appropriate behavior (Park et al. 2018). Thus, social capital can develop a sense of solidarity
and provide effective control over the network structure members without incurring
substantial costs. However, social capital can be negative because shared norms may
develop into excessive norms of behavior to the members and eventually block exploration
of new alternatives beyond the network structure (Inkpen and Tsang 2005).

2.3. Network Structure and Knowledge Sharing

A key characteristic of network structure is that actors in the network form repetitive
and persistent exchange relationships (Albers et al. 2016; Kim and Yoon 2019; Podolny
and Page 1998). In this regard, knowledge transfer and sharing are understood to occur
from how actors in the network structure learn from each other (Argote and Ingram 2000;
Chu and Yoon 2020b; Howard et al. 2016). Once the exchange relationship is established, a
structural position in the network structure can be interpreted regarding resource posses-
sion (Nahapiet and Ghoshal 1998; Tortoriello 2015). Holding a structural position means
being accessible to information and knowledge that flows through the network structure.
An actor who does not hold a position is restricted to accessing the available resources.
Burt (1992) enumerated three major benefits from information flows through a network
structure. First, information flows provide information on who possesses, accesses, and
uses valuable information. The network actors can effectively exploit the screening and
distribution of information circulating in the network. Second, actors in the network
can obtain information faster than actors not in the network. Third, information flows
provide appropriate opportunities for actors in the network. In short, social networks
per se function as information channels that reduce the time and resources required to
obtain information.

Consistent with the literature, the majority of research has identified conditions in
which informal networks promote or hinder knowledge sharing, but with a limited set of
particular networks, such as within-subunit networks (Levin and Cross 2004), between-
subunit networks (Gupta and Govindarajan 2000), and outside networks of individual
actors (Cummings 2004). The network structure that constitutes various actors comprises
multiple subsets of relations in an organization (Hansen et al. 2005). Specific nodes in the
network structure often serve as those in a subset of relations at different organization
levels and function as contexts encompassing another subset of relations. For example, the
organization has a network structure composed of its subunits, and each subunit simultane-
ously functions as a context encompassing another subset of relations among its members.
Therefore, the presence of multiple subsets of relations should be considered to identify
the conditions under which informal networks promote knowledge sharing. Otherwise,
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our understanding of how subsets of relations in an organization affect knowledge sharing
would remain incomplete.

Specifically, we focus on two distinctive subunit networks, i.e., between-subunit
networks and within-subunit networks, in organizations (Hansen et al. 2005). Between-
subunit networks form through each subunit’s interrelationships with other subunits
for their tasks. Within-subunit networks form when members of each subunit create
their patterns of networks within the subunit. In our research context, the major difference
between the two subunit networks is the level at which social capital is embedded. Between-
subunit networks manifest social capital existing at the organization’s subunit, while
within-subunit networks manifest social capital existing at the individual members of
each subunit. We investigate how these two subunit networks interact with each other to
promote external knowledge sharing.

3. Hypotheses Development
3.1. Between-Subgroup Network Size

The network’s scope refers to how a focal subgroup’s ties are prevalent beyond it (Burt
1992). As the scope of a focal subgroup network increases, the focal subgroup members
would be better positioned to access more information and knowledge (Paruchuri and
Awate 2017), thereby developing multiple perspectives and attaining such resources (
Reagans and McEvily 2003). Social interactions with other subgroup members who have
multiple perspectives and experiences help the focal subgroup members build a common
knowledge base and promote the basic skills and capabilities required to acquire and
share new knowledge (Cohen and Levinthal 1990; Uzzi 1997). The common knowledge
base in a dyadic relationship in which knowledge acquisition and transfer occur is an
important condition for smooth knowledge flows (Reagans and McEvily 2003; Tortoriello
2015). Therefore, the larger scope of the network would allow the focal group members
to learn the varied knowledge and experiences that subgroups possess. The common
knowledge base increases the likelihood of knowledge transfer and sharing from other
subgroups to the focal subgroup.

The larger scope of the network raises awareness about external knowledge (Austin
2003). The raised awareness would increase information on where the knowledge necessary
for tasks exists, which would further empower the focal subgroup to acquire knowledge
from other subgroups (Hansen et al. 2005).

Based on theoretical accounts of the common knowledge base and raised awareness
about external knowledge, the first hypothesis is as follows:

Hypothesis 1. As the size of the between-subgroup network of a focal subgroup increases, the focal
subgroup’s knowledge sharing with other subgroups increases.

3.2. Between-Subgroup Network Strength

The tacit and sticky nature of knowledge makes internal knowledge transfer and
sharing difficult, even within the organization (Szulanski 1996). The overall organizational
socialization level is important in extracting the tacitness of knowledge and sharing it
across the organization (Lanzara and Patriotta 2001; Nonaka and Takeuchi 1995). Of the
socialization dimensions, persistent interactions among organizational members are the
most important to knowledge transfer and sharing (Argote and Fahrenkopf 2016; Lanzara
and Patriotta 2001; Paruchuri and Awate 2017).

Strong ties refer to closeness in the relationship or frequent interactions among mem-
bers in the network structure (Granovetter 1973; Hansen 1999). In general, strong ties work
as a conduit through which useful knowledge flows (Aral 2016; Hansen 1999; Szulanski
1996; Uzzi 1997) and makes access to useful knowledge easy (Krackhardt 1992) from the
members’ perspective. Additionally, strong ties among members promote trust (Reagans
and McEvily 2003). Trust is an important mechanism that reduces risks from knowledge
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appropriation and misuse to members willing to share knowledge, thereby activating
knowledge transfer and sharing (Krackhardt 1990; McEvily et al. 2003).

However, the positive role of weak ties in knowledge sharing has been researched (Gra-
novetter 1973; Rogers 1995; Uzzi and Lancaster 2003). While weak ties can be advantageous
to knowledge exploration or sharing of simple knowledge, they may be inappropriate for
transferring complicated knowledge as a precondition for sharing such knowledge (Hansen
1999). This is because complicated knowledge requires a high level of commitment and
substantial time from both the knowledge giver and receiver. It is unlikely that knowledge
transfer would take place in a dyadic relationship characterized by weak ties.

The second hypothesis is as follows:

Hypothesis 2. As the between-subgroup network strength of a focal subgroup increases, the focal
subgroup would have a higher frequency of knowledge sharing with other subgroups.

3.3. Within-Subgroup Network Strength

According to social psychology research (e.g., Brewer 1979), individuals overvalue
members of the same group and undervalue members of different groups. The likelihood
of in-group bias increases as the strength of relations among in-group members increases
(Hansen et al. 2005). Likewise, it is inferred that a group with a strong in-group bias
would overvalue its alternatives and undervalue alternatives from outside the group. Thus,
the group is less likely to properly evaluate valuable opportunities or useful information
and knowledge from external sources. Additionally, the self-reinforcing nature of strong
relationships among members would strengthen the in-group bias. In their study on R&D
teams, Katz and Allen (1982) empirically showed that members of the same working
group overvalue knowledge in their possession and undervalue knowledge from external
sources. The tendency of overvaluation of internal knowledge, called not-invented-here
(NIH) syndrome, demonstrates that in-group bias is prevalent across knowledge-based
organizations (Yoon and Han 2017). A group with strong NIH syndrome would be less
likely to utilize knowledge outside the group, even when it has the opportunity (Grigoriou
and Rothaermel 2017).

A strong relationship among group members can enhance in-group problem-solving
competency and establish a common knowledge base for group members (Uzzi 1997).
Social interactions based on this strong relationship would be advantageous for the in-
tegration of competencies within the group and actively sharing knowledge with group
members, but could reduce opportunities to explore alternatives outside the group (Hansen
et al. 2005; Inkpen and Tsang 2005). Furthermore, group closure formed by the strong
relationship promotes identification with the group members (Portes and Sensenbren-
ner 1993; Yoon et al. 2016) and reinforces exchange relationships and collective action (
Coleman 1988). Social interactions based on group identification can reduce the costs of
maintaining and defending the group’s resources and knowledge through shared emo-
tions or affect. However, they can be disadvantageous when the group needs to acquire
differentiated knowledge. Therefore, it is argued that in the case of strong within-group
network strength, given its between-group network size, a group would be less likely to
acquire useful information and knowledge outside the group. However, in the case of
weak within-group network strength, a group would have sufficient incentive to acquire
such resources because it does not have any psychological or relational constraints. Hence,
as within-group network strength increases, the relationship of between-group network
size and knowledge sharing may become negative.

The last hypothesis is as follows:

Hypothesis 3. Within-group network strength of a focal subgroup negatively moderates the effect
of the between-subgroup network size on knowledge sharing.

In summary, Figure 1 provides our research model and hypotheses.
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4. Methods
4.1. Sample and Procedure

Data for this study were collected from a paint manufacturing company in the
Gyeonggi Province, South Korea. The company, founded in 1945, has been consistently
ranked as one of the top five companies in the paint manufacturing industry of South
Korea. The company is not exceptional compared to its competitors in terms of its organiza-
tional structure, production facilities, and management style. Our target sample consisted
of 762 employees, including 69 team leaders. The company provided archival data on
employees’ names and demographic characteristics, allowing us to conduct online surveys
and employee interviews. The online survey was conducted for three weeks in May 2019.

On behalf of our research team, the human resource (HR) team sent an email to the
employees emphasizing that the third party would administer the online survey. Survey
participation was completely voluntary with an assurance of complete confidentiality and
anonymity. Employees who agreed to participate in the survey were invited through
a link to our opt-in online survey system in the email. The HR team sent two survey
reminder emails with the team’s survey progress rate for the three weeks to encourage
survey participation. Additionally, electronic gift cards of approximately USD 10 in value
were given to 30 employees selected from a random drawing after survey closure.

Two different online surveys were created: one for team members and the other for
team leaders. Each of the online surveys consisted of two parts. The first part included
survey items for core self-evaluation and the frequency of knowledge sharing with other
teams. The second part included survey items to measure advice networks among the
team members using the full roster method (Marsden 1990). The team leaders’ survey
included survey items for between-subgroup networks, tertius iungens orientation, and
team competition. The survey participants’ demographic information (e.g., age, gender,
tenure, education level, job title and rank, team, business unit) was obtained from the HR
team’s archival data.

Of the 762 employees, 642 completed the team member survey, yielding a survey
response rate of 84.3% at the individual level. Teams in which half of the team members
did not complete the survey were excluded from the analysis. Consequently, 58 teams’
(84.1%) and 536 employees’ (70.3%) responses were used for the analysis. In our sample,
89.9% were men in teams, the average team tenure was 13.2 years (s.d. 3.3), 74.3% had
university degrees, and 10.7% had graduate degrees. The average team size was 9.24 (s.d.
6.5), ranging from 3 to 44 members. Of the total 58 teams, 35 teams had three to eight
members, 21 teams 9 to 19 members, and two teams in the manufacturing unit had more
than 30 members working on shift.

4.2. Measurement

Although cross-sectional in nature, this study employed a multi-informant survey
design to minimize the common method variances among the key variables. Knowledge
sharing as a dependent variable was obtained from team members and team leaders,
between-subgroup network size and strength as independent variables from team leaders
only, within-subgroup network strength as a moderator from team members (see Ap-
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pendix A for details), and team characteristics as control variables from the company’s
archival data.

4.2.1. Dependent Variable

Knowledge sharing was measured with the frequency of knowledge sharing devel-
oped by Cummings (2004) to capture the extent to which knowledge sharing occurred
among teams within the company. After consulting with the company’s HR and operation
staff, we identified five types of knowledge required to perform tasks and measured the
frequency of knowledge sharing with other team members: (1) general knowledge about
routine tasks, (2) professional knowledge and skills, (3) problem-solving methods, (4) task
progress, and (5) task results. Team members were asked to rate: “On average, how often
did you share each type of knowledge with organizational members in other teams?” (1
“never”; 2 “rarely”; 3 “sometimes”; 4 “regularly”; 5 “a lot”). We computed the average
of the five ratings by number of team members to measure knowledge sharing at the
team level.

4.2.2. Independent Variables

Between-subgroup network size and strength were measured with the items used by
Hansen et al. (2005). To test Hypothesis 1, we asked each team leader to check, “Over the
last two years, are there any teams from whom your team regularly asked and acquired
technical input?” The list of 69 teams followed the question. We computed the between-
subgroup network size as the number of between-subgroup relations that each team
received from other teams divided by the number of analyzed teams minus one.

For each of the relations each team leader checked on the list, he/she was further
asked to rate the following: “How close is the working relationship between your team
and this team?” (1 “not very close”; 2 “not close”; 3 “neutral”; 4 “close”; 5 “very close”).
We used the rating as the between-subgroup network strength to test Hypothesis 2.

The within-team network density was used as the proxy for within-subgroup network
strength, the moderating variable. To test Hypothesis 3, we asked each team member
to check: “Over the last six months, are there any persons in your team from whom
you regularly sought information and advice for your tasks?” The list of team members
followed the question. We computed the within-team network density as the number of
relations he/she received from other team members divided by the number of all possible
relations within teams. This measure ranges from 0 (“no relations”) to 1 (“all possible
relations exist”).

4.2.3. Control Variable

We controlled for several team characteristics that are known to affect knowledge
sharing at the team level. We first entered a couple of team demographic variables to
control for teams’ inclination to seek knowledge outside their boundaries. Team size was
included to indicate a team’s capacity to absorb external knowledge and dispense with
internal knowledge (Tsai 2002). Team size was measured by the total number of team
members who completed the online survey for each team. Team tenure was included
because prior research showed that team tenure is negatively associated with a team’s
outside help-seeking behavior (e.g., Katz and Allen 1982). Similarly, it is likely that team
tenure negatively affects the team’s seeking and sharing of external knowledge. Team
tenure was calculated by taking the mean of the number of years the individual team
members had been with the company.

We also included team gender and the educational composition of the model. Team
gender was calculated by taking the mean of the gender category (1: male, 0: female) of
individual team members. As for team educational compositions, we first categorized
each team member’s final education level into high school graduates, college or university
degree, and graduate degree and computed each educational level (high school graduates
as a reference group). Additionally, the standard deviations of team tenure and gender
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were included to control for the effect of team diversity on knowledge sharing (Cummings
2004; Levin and Cross 2004). Finally, to control for teams’ general task characteristics, we
categorized business units into management, R&D, distribution, and operation. Business
units were coded as dummy variables (management unit as a reference group).

We also included three unobservable team properties, measured using team members’
and team leaders’ ratings. First, the team’s competition was measured using two items
from Tsai (2001). For example, team leaders were asked to rate: “Our team has strongly
competing team(s) in the firm” (1 = “strongly disagree”; 2 = “disagree”; 3 = “Neutral”;
4 = “agree”; 5 = “strongly agree”). Second, team core self-evaluation and team leader’s
tertius iungens orientation were included because they are likely to affect knowledge
sharing. Core self-evaluation refers to how individuals broadly evaluate themselves
and their relationship with their environment across situations (Judge et al. 1998). The
higher the score for self-evaluation, the more individuals think that they can achieve
the company’s goals by changing the external environment or their behaviors (Johnson
et al. 2008). Likewise, higher team core self-evaluation indicates that team members have
strong beliefs about their abilities and are motivated toward team achievement (Judge
and Hurst 2008). Therefore, a team with a high team core self-evaluation is expected to
acquire external knowledge to improve team performance actively. We first measured
each team members’ core self-evaluation with 12 items from the Core Self-Evaluation
Scale (CSES) on a 5-point scale (1 = “strongly disagree”; 2 = “disagree”; 3 = “Neutral”;
4 = “agree”; 5 = “strongly agree”) and then, used the mean of the core self-evaluation
by the team as team core self-evaluation. Finally, tertius iungens orientation refers to a
strategic orientation that connects unknown people and creates cooperation among them
by coordinating their interests (Obstfeld 2005). Team leaders with high tertius iungens
orientation are likely to induce cooperation among team members and develop mutually
reciprocal relationships. Therefore, a team leader’s tertius iungens orientation may have a
positive effect on knowledge sharing. Team leaders were asked to rate their tertius iungens
orientation with 6 items on a 5 points scale (1 = “strongly disagree”; 2 = “disagree”; 3 =
“neutral”; 4 = “agree”; 5 = “strongly agree”) (Obstfeld 2005). A sample item is “I introduce
people to each other who might have a common strategic work interest.” Data for this
study were collected from a chemical company in the Gyeonggi Province, South Korea.
Our target sample consisted of 762 employees, including 69 team leaders. The company
provided archival data on employees’ names and demographic characteristics, allowing us
to conduct online surveys and employee interviews.

5. Results

Table 1 presents the descriptive statistics and correlations for the study variables at
the team level. The internal consistency reliabilities of the measured variables (i.e., team
competition, team core self-evaluation, team leader’s tertius iungens orientation, and
knowledge sharing among teams) were greater than 0.79, which is beyond the acceptable
threshold. As for the correlations among the key variables, knowledge sharing among
teams had no statistically significant correlation with between-subgroup network size (r =
−0.18) and between-subgroup network strength (r = 0.19), but was significantly correlated
with within-subgroup network strength (r = 0.33, p < 0.05). Additionally, there was a
statistically significant correlation with team core self-evaluation (r = 0.53, p < 0.001) and
with the team leader’s tertius iungens orientation (r = 0.26, p < 0.05).
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Table 1. Means, standard deviations, and correlations of variables.

Variables M SD 1 2 3 4 5 6 7 8 9

1. Team size 9.24 6.49
2. Team gender (Mean) 0.90 0.12 0.12
3. Team gender (s.d.) 0.21 0.21 −0.14 −0.91

4. Team tenure (Mean) 13.19 3.30 0.21 0.28 −0.25
5. Team tenure (s.d.) 7.82 1.64 0.28 −0.03 −0.03 0.48

6. High school degree 0.15 0.23 0.54 0.23 −0.20 0.54 0.41
7. University degree 0.74 0.25 −0.42 −0.21 0.25 −0.46 −0.21 −0.67
8. Graduate degree 0.11 0.20 −0.09 0.00 −0.09 −0.03 −0.21 −0.31 −0.51
9. Management unit 0.35 0.48 −0.19 −0.15 0.12 −0.25 −0.27 −0.43 0.40 −0.02

10. R&D unit 0.21 0.41 −0.10 0.12 −0.17 −0.03 −0.04 −0.33 −0.12 0.53 −0.37
11. Distribution unit 0.22 0.42 −0.12 −0.29 0.38 −0.32 0.00 0.02 0.16 −0.22 −0.39
12. Operation unit 0.22 0.42 0.43 0.35 −0.36 0.63 0.35 0.79 −0.50 −0.27 −0.39

13. Team Competition 3.35 0.71 −0.06 −0.16 0.21 0.03 0.07 0.05 0.08 −0.16 −0.20
14. Team core self-evaluation 3.56 0.21 −0.16 0.02 −0.04 −0.06 −0.03 −0.21 0.31 −0.16 0.11

15. Leader tertius iungens orientation 4.11 0.53 −0.17 −0.07 0.08 −0.21 −0.23 −0.28 0.23 0.03 0.06
16. Knowledge-sharing among teams 4.08 0.26 −0.18 0.09 −0.03 −0.06 0.01 −0.20 0.28 −0.13 −0.15
17. Between-subgroup network size 0.25 0.11 0.13 −0.05 0.02 0.12 0.27 −0.02 0.12 −0.12 0.05

18. Between-subgroup
network strength 3.87 0.26 −0.05 −0.01 −0.05 −0.11 −0.12 0.05 −0.14 0.12 −0.22

19. Within-subgroup
network strength 0.44 0.22 −0.30 0.08 −0.11 −0.08 −0.11 −0.32 0.14 0.19 −0.10

10 11 12 13 14 15 16 17 18
11. Distribution unit −0.28
12. Operation unit −0.28 −0.29

13. Team Competition −0.16 0.41 −0.03 (0.80)
14. Team core self-evaluation 0.12 −0.18 −0.07 −0.26 (0.85)

15. Leader tertius iungens orientation 0.06 0.08 −0.20 0.01 0.11 (0.89)
16. Knowledge-sharing among teams 0.21 0.08 −0.11 −0.09 0.53 0.26 (0.93)
17. Between-subgroup network size 0.20 −0.32 0.07 −0.06 0.10 −0.10 −0.18

18. Between-subgroup
network strength −0.02 0.18 0.09 −0.08 −0.18 0.03 0.19 −0.44

19. Within-subgroup
network strength 0.47 −0.17 −0.17 −0.07 0.30 0.17 0.33 −0.03 0.03

Note: Correlations are significant at the 0.1 level when their absolute values > |0.220|, at the 0.05 level when their absolute values > |0.260|, and at the 0.01 level when their absolute values > |0.347|;
Parentheses in diagonal denote Cronbach’s alpha.
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Table 2 presents the results of the hierarchical regression for hypothesis testing. Only
the control variables were included in Model 1, and between-subgroup network size and
strength were added in Model 2. The interaction term of between-subgroup network size
with within-subgroup network strength was added to Model 3.

Table 2. Hierarchical regression of knowledge sharing on informal network structure.

Variables Model 1 Model 2 Model 3

Team size
−0.00 0.00 −0.00
(0.01) (0.01) (0.01)

Team gender (Mean) 0.86 1.09 + 0.71
(0.67) (0.62) (0.62)

Team gender (s.d.) 0.37 0.54 0.42
(0.38) (0.36) (0.34)

Team tenure (Mean)
0 0.01 0

(0.01) (0.01) (0.01)

Team tenure (s.d.)
0.02 0.03 0.03

(0.02) (0.02) (0.02)

University degree 0.21 0.22 0.14
(0.27) (0.25) (0.24)

Graduate degree 0.05 −0.07 −0.22
(0.33) (0.3) (0.3)

R&D unit
0.13 0.16 0.26 *
(0.1) (0.1) (0.11)

Distribution unit
0.17 0.05 0.07
(0.1) (0.1) (0.1)

Operation unit 0.08 0 0.06
(0.15 (0.14) (0.14)

Team competition −0.03 −0.00 0.01
(0.05) (0.05) (0.04)

Team core self-evaluation
0.54 ** 0.61 *** 0.71 ***
(0.17) (0.15) (0.15)

Leader tertius iungens orientation 0.09 0.08 0.11 +
(0.06)) (0.06) (0.05)

Within-subgroup network strength 0.15 0.08 −0.07
(0.17 (0.16) (0.16)

Between-subgroup network size −0.47 −0.43
(0.32) (0.31)

Between-subgroup network strength 0.27 * 0.26 *
(0.13) (0.12)

Between-subgroup network size −3.23 *
Within-subgroup network strength (1.42)

Intercept 2.82 *** 2.47 ** 2.92 ***
(0.78) (0.73) (0.72)

N 58 58 58

d.f 14 16 17

R2 0.45 0.56 0.61

∆P2 0.11 0.05

F-value 2.5 3.24 3.67
Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Model 1 shows that only the team core self-evaluation was positive and statistically
significant with knowledge sharing (b = 0.54, p < 0.001).

Model 2 presents the results of testing Hypotheses 1 and 2. The coefficient on the
between-subgroup network size was negative, against our prediction, but not statistically
significant (b = −0.47, p > 0.10), indicating that Hypothesis 1 was rejected. The coefficient on
the between-subgroup network strength was positive and statistically significant (b = 0.27,
p < 0.05), thus confirming Hypothesis 2. The inclusion of these two variables in Model 2
significantly increased the R-squared value by 0.110 (F-value = 5.09, p < 0.05). This also
affected the significance level of the control variables. For example, the mean of team gender
became statistically significant (b = 1.09, p < 0.1), while team core self-evaluation remained
statistically significant (b = 0.61, p < 0.001). Model 3 presents a significant interaction
between subgroup network size and within-subgroup network strength, indicating that
the relationship between between-subgroup network size and knowledge-sharing was
negatively moderated by within-subgroup network strength (b = −3.23, p < 0.05). The
inclusion of the interaction term in Model 3 also significantly increased R-squared by 0.05
(F-value = 5.200, p < 0.05), thus supporting Hypothesis 3.

We plotted this interaction following West et al. (1996) to examine the direction of
this effect.

As shown in Figure 2, between-subgroup network size was positively (negatively)
related to knowledge sharing only under low (high) within-subgroup network strength,
consistent with our hypothesis.
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6. Discussion

This study examined the effects of between-subgroup network size and strength on
knowledge sharing among other subgroups and the moderating effect of within-subgroup
network strength on the relationship of between-subgroup network size with knowledge
sharing. We tested the above relationships using a sample of 58 teams in a chemical
company in South Korea.

The results of this study can be divided into three parts. First, this study did not find
that between-subgroup network size positively affected knowledge sharing with other
subgroups. The results suggest that expanding a common knowledge base or raising
awareness about external knowledge per se may not directly affect external knowledge
sharing. This implies that informal networks expand the common knowledge base or
raise awareness about external knowledge but do not enhance absorptive capacity or
learning ability. Future research should incorporate absorptive capacity or learning into an
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empirical model and examine how these factors and between-subgroup network size affect
knowledge sharing with other subgroups.

Second, this study demonstrated the positive effect of between-subgroup network
strength on external knowledge sharing, indicating the advantages of strong ties among
subgroups (e.g., Hansen 1999; Reagans and McEvily 2003). This result suggests that the
advantages of weak ties are limited to sharing simple knowledge. More direct, strong
relationships among actors are required for sharing complicated knowledge. It will be
meaningful if future research considers knowledge sharing characteristics not considered in
this study. This result also suggests that although knowledge exploration is advantageous,
weak ties, a necessary condition for knowledge sharing, may not be appropriate. Future
research needs to further examine the roles of network strength in each stage of the process
of “knowledge exploration, knowledge transfer, and knowledge sharing”.

Third, this study also provided evidence that within-subgroup network strength
negatively moderates the relationship of between-subgroup network size with external
knowledge sharing, indicating the advantages of weak ties among subgroup members
(e.g., Granovetter 1973; Rogers 1995; Uzzi and Lancaster 2003). The finding that strong
ties among subgroup members would reduce the opportunity for knowledge acquisition
obtained by between-subgroup network size provides an important implication for design-
ing a proper organizational structure. For example, when management creates a project
team whose essential tasks are to explore external knowledge, this finding suggests that
the team should be composed of such members that their homogeneity is not too high to
achieve its goals.

These findings emphasize the importance of social networks in promoting external
knowledge sharing. That is, social capital, accumulated in social networks at the organiza-
tion’s subgroups and at the individual members of each subgroup, facilitates knowledge
sharing. They also provide a practical implication that for effective development of human
capital, organizational members should be encouraged to form strong ties with members
from other subgroups, but not too strong ties with the same subgroup members.

On the other hand, companies have responded to the recent COVID-19 pandemic by
utilizing various work arrangements, such as remote work or work at home. However,
these flexible work arrangements would have affected the traditional ways of knowledge
sharing among members by restricting opportunities for them to form and maintain social
ties. There is no empirical study on how COVID-19 affects external knowledge sharing
among members to the best of our knowledge. In this regard, it would be interesting
to investigate how various work arrangements affect knowledge sharing and provide
implications for employers to ensure continuous and effective knowledge sharing among
employees. In addition, previous research on knowledge sharing has identified cognitive
job demands, job autonomy (Gagné et al. 2019), organizational justice, perceived organi-
zational support, and affective organizational commitment (Cugueró-Escofet et al. 2019)
as individual-level determinants, and organizational culture (Oyemomi et al. 2019) and
ethical leadership (Liu et al. 2019) as organization-level determinants. Future research can
extend the literature by investigating how such variables interact with social networks in
knowledge sharing.

Our study has several limitations. First, this study only focuses on work-related
networks. In previous research on social networks, two types of networks have been
identified: instrumental and expressive networks. Each type conveys different network
contents (e.g., Fombrun 1982; Ibarra 1995; Podolny and Baron 1997; Umphress et al. 2003).
Instrumental ties are based on information and cognition, while expressive ties are based
on normative and affect (Umphress et al. 2003). This study focused on the instrumental
network, as it explored how work-related knowledge is shared across subgroups. However,
it would be more helpful to understand the mechanism of between-subgroup knowledge
sharing in organizations if these two types of networks are considered simultaneously.
Further research is needed to compare the effects of the two types of social networks on
organizations’ knowledge sharing.
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Second, this study used a cross-sectional design. For example, it is possible that
external knowledge sharing affects between-subgroup network size and strength. However,
past research has suggested that this reverse causality is unlikely (Hansen et al. 2005;
Levin and Cross 2004). Additionally, a cross-sectional research design is often vulnerable to
common method bias when the same informants simultaneously measure the independent
and dependent variables. We measured network variables using the full roster method
and knowledge sharing by aggregating survey responses from team members. Separate
measurements for key informants help mitigate potential common method bias.

Third, this study did not consider the potential functional differences of subgroups
in the organization. The subgroups may be designated to differ by their motivation to
pursue and achieve knowledge sharing, and therefore, have different mechanisms toward
knowledge sharing. Our analysis, however, assumed them to be functionally equivalent in
knowledge sharing. It would be interesting if future research could examine this limitation
with functionally equivalent subgroups across companies.

Despite these limitations, this study’s findings provide significant theoretical and
practical implications for the literature on external knowledge sharing by exploring the
potentially heterogeneous roles of multiple subsets of informal networks in an organization.
The findings differ from those of previous research. Strong ties among subgroups and weak
ties among subgroup members play significant roles in promoting external knowledge
sharing in the organization. Thus, this study highlights that certain nodes in a network are
often simultaneously located in different networks at various levels within an organization
and function as a context for being inclusive of different networks.

7. Conclusions

The study’s findings provide significant theoretical and practical implications for
the literature on external knowledge sharing by exploring the potentially heterogeneous
roles of multiple subsets of informal networks in an organization. The study empirically
evidenced the positive and significant effect of between-subgroup network strength on
knowledge sharing among other subgroups and the negative and significant moderating
effect of within-subgroup network strength on the relationship of between-subgroup
network size with external knowledge sharing. Overall, this study’s findings differ from
those of previous research in that strong ties among subgroups and weak ties among
subgroup members played significant roles in promoting external knowledge sharing in
the organization. Thus, this study highlights that certain nodes in a network are often
simultaneously located in different types of networks that exist at various levels within an
organization and function as a context for being inclusive of different types of networks.
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Appendix A Survey Items for the Key Variables

Knowledge-sharing among teams
On average, how often did you share each type of knowledge with organizational

members in other teams?
(1 “never”; 2 “rarely”; 3 “sometimes”; 4 “regularly”; 5 “a lot”)

(1) general knowledge about routine tasks
(2) professional knowledge and skills
(3) problem-solving methods
(4) task progress
(5) task results

Between-subgroup network size
Over the last two years, are there any teams from whom your team regularly asked

and acquired technical input?
Between-subgroup network strength
How close is the working relationship between your team and this team?
(1 “not very close”; 2 “not close”; 3 “neutral”; 4 “close”; 5 “very close”)
Within-team network density
Over the last six months, are there any persons in your team from whom you regularly

sought information and advice for your tasks?
Core-self evaluation
(1 “strongly disagree”; 2 “disagree”; 3 “neutral”; 4 “agree”; 5 “Strongly agree”)

(1) I am confident I get the success I deserve in life.
(2) Sometimes I feel depressed.
(3) When I try, I generally succeed.
(4) Sometimes when I fail I feel worthless.
(5) I complete tasks successfully.
(6) Sometimes, I do not feel in control of my work.
(7) Overall, I am satisfied with myself.
(8) I am filled with doubts about my competence.
(9) I determine what will happen in my life.
(10) I do not feel in control of my success in my career.
(11) I am capable of coping with most of my problems.
(12) There are times when things look pretty bleak and hopeless to me.

Team competition
(1 = “strongly disagree”; 2 = “disagree”; 3 = “Neutral”; 4 = “agree”; 5 = “strongly

agree”).

(1) Competition is intense among teams in the firm
(2) Our team has strongly competing team(s) in the firm

Team leader’s tertius iungens orientation
(1 = “strongly disagree”; 2 = “disagree”; 3 = “neutral”; 4 = “agree”; 5 = “strongly

agree”)

(1) I introduce people to each other who might have a common strategic work interest.
(2) I will try to describe an issue in a way that will appeal to a diverse set of interests.
(3) I see opportunities for collaboration between people.
(4) I point out the common ground shared by people who have different perspectives on

an issue.
(5) I introduce two people when I think they might benefit from becoming acquainted.
(6) I forge connections between different people dealing with a particular issue.
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