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ABSTRACT

Objective: The aim of this study was to analyze the social network structure of the oil and gas (O&G) cluster in
Rio de Janeiro, Brazil. We explore whether internationalized firms concentrate in specific sections of the social ne-
twork, and scrutinize whether internationalization is associated with a firm’s attributes and its direct and indirect
network ties. Method: This research applies social network analysis, which allows us to identify dense sections,
popular nodes, and strategic position. We apply partitioning techniques to determine the extent to which a firm'’s
internationalization is affected by those to whom it is connected. Main results: Our findings show that internatio-
nalized firms concentrate in dense sections of the network, which are characterized by high interconnectedness.
Furthermore, there is indicative evidence that interaction among firms and their attributes embedded in the
social network structure is associated, at least in part, with the diffusion of internationalization. Relevance / Ori-
ginality: Most studies targeting the network focus on the so-called ego network. This study applies a whole-ne-
twork perspective to consider popular communities and central nodes and, ultimately, show how social behavior
is diffused within the social network structure. Theoretical / Methodological Contributions: Drawing upon the
network theory, we emphasize interdisciplinarity to advance international business (IB) scholarship. In particular,
we qualify the Uppsala model’s assumption of network/relational capability, that is, the ability to build, sustain,
and coordinate relationships by demonstrating the relevance of the social network structure to the internationa-
lization process.

Keywords: Internationalization, Social Network Structure, Whole-Network Perspective.

ESTRUTURA SOCIAL DA REDE E INTERNACIONALIZACAO DE EMPRESAS:
NOVAS IDEIAS A PARTIR DE UMA ANALISE GLOBAL DA REDE

RESUMO

Objetivo: Este artigo analisa a estrutura social da rede de Oleo e Gés no Rio de Janeiro, Brasil. Exploramos se as
empresas internacionalizadas se concentram em se¢8es especificas da rede; e examinamos se a internacionaliza-
¢do estd associada aos atributos de uma empresa e as suas conexdes diretas e indiretas. Método: Esta pesquisa
aplica Analise de Redes Sociais, que permite identificar se¢cdes densas, popularidade dos atores e posi¢cdes es-
tratégicas. Aplicamos técnicas de particionamento para determinar até que ponto a internacionalizagdo de uma
empresa é afetada por aqueles a quem esta ligada. Principais Resultados: As empresas internacionalizadas se
concentram em sec¢Oes densas da rede, que sdo caracterizadas por uma maior interligagdo. Além disso, existem
evidéncias indicativas de que a interacdo entre empresas e os seus atributos incorporados na estrutura social
da rede esta associada, pelo menos em parte, a internacionalizagdo de empresas. Relevancia / Originalidade: A
maioria dos estudos direcionados a rede concentra-se em um Unico ator. Este artigo aplica uma perspectiva global
da rede para mostrar como a internacionalizacdo é difundida dentro da estrutura social da rede. Contribuigdes
Tedricas / Metodoldgicas: Baseando-nos na teoria de redes, enfatizamos a importancia da interdisciplinaridade
para avangar os estudos de negdcios internacionais. Mostramos que os postulados do Modelo de Uppsala em
relagdo a rede se sustentam.

Palavras-chave: internacionalizagdo; estrutura de redes sociais; perspectiva global da rede.
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INTRODUCTION

The importance of network and social relations on
the internationalization of firms is now widely accept-
ed (Anderson, Hakansson, & Johanson, 1994; Ander-
son & Weitz, 1992; Cook & Emerson, 1978; Coviello,
2006; Ghoshal & Bartlett, 1990; Johanson & Vahine,
2009; Morgan & Hunt, 1994; Oehme & Bort, 2015;
Sharma & Johanson, 1987; Yamin & Kurt, 2018). A ma-
jority of studies investigating the relationship between
networks and the internationalization of firms focus
on the firm and its local relationships in the so-called
ego network. This approach has provided most of the
knowledge on networks, but scholars also stress that
what gets analyzed and explained is not the network
itself but the relations that comprise the network
(Provan, Fish, & Sydow, 2007; Provan & Kenis, 2008).

The objective of this study is to go beyond the
analysis of relationships among individual firms by
adopting a whole-network perspective (Marsden,
2005). The whole-network approach provides re-
searchers with a bird’s eye view of the social struc-
ture, as it considers all nodes of a determined popula-
tion. Through the bird’s eye view, we identify popular
communities and central nodes and, ultimately, show
how social behavior is diffused within the social net-
work structure (Provan et al., 2007; Robins & Dara-
ganova, 2013). In particular, we explore whether in-
ternationalized firms concentrate in dense sections of
the social network and whether internationalization
is associated with a firm’s attributes and its direct and
indirect network ties.

As the literature argues that available benefits rise
in line with higher network density (Bellamy, Bellamy,
Ghosh, & Hora, 2014; lurkov & Benito, 2018; Kano,
2018), we first explore whether internationalized
firms concentrate in dense sections of the network.
Second, as we know that local effects and interactions
determine firm behavior (Leenders, 2002), we ex-
plore whether internationalization is associated with
a firm’s attributes and its direct and indirect ties with-
in the social network structure. To tackle the goals of
this research, we use social network analysis (SNA).
SNA allows us to identify dense sections, popular
nodes, and strategic position and apply partitioning
technigues to determine the extent to which a firm’s
internationalization is affected by those to whom it is
connected (Wang, Neuman, & Newman, 2014).

Empirical research on the distribution or diffusion
of attributes in social networks is conducted in a va-
riety of social science fields, including studies on the
peer effect in educational decisions (Davies & Kan-
del, 1981), political science (Franzese, Hays, & Kachi,
2012), sociology (Crowder & South, 2008), cultural
psychology and anthropology (Dow & Eff, 2008), or-
ganizational studies (Mizruchi & Stearns, 2006), mo-
bilization in the Paris Commune (Gould, 1991), the
perceptions of the significance of journals by sociol-
ogists (Burt & Doreian, 1982), and the diffusion of
innovations across social structures (Valente & Rog-
ers, 2010). Influence processes have also generated
interest in economics, where they are referred to as
‘peer effects’ (Jackson, 2013). From this perspective,
it is important to note that the internationalization of
a firm is conceptualized as an outcome of the whole
network — and not a single individual strategy — con-
sisting of a complex interplay between direct and in-
direct, voluntary and involuntary, and home-country
and foreign-country relationships (Sharma, Kumar,
Yan, Borah, & Adhikary, 2019).

We focus on the O&G cluster in Rio de Janeiro, Bra-
zil. The state of Rio de Janeiro is the biggest producer
of O&G in Brazil, and royalties are invested in health-
care, education, infrastructure, and other socially ben-
eficial areas (IBP, 2019). The study of the O&G cluster
on internationalization is relevant because it is globally
oriented (Becattini, Bellandi, & de Propis, 2013; Isak-
sen & Karlsen, 2012; Ketels & Memedovic, 2008; Sas-
son & Blomgren, 2011; Silvestre & Dalcol, 2010; Wolfe
& Gertler, 2004) and directly links firms and other in-
stitutions, which enables us to identify the structure
of the social network and its influence on the diffusion
of behavior (Xavier Molina-Morales, Belso-Martinez,
Mas-Verdu, & Martinez-Chafer, 2015).

We gained access to a list of firms participating
in the O&G cluster in Rio de Janeiro, Brazil, and col-
lected primary data using a web-based survey. A total
of 46 firms supplied information about one or more
business partners, from which we generated relation-
al data. The resulting social network consists of 230
firms and 288 connections between firms. From this,
we explored the popularity (the number of ties a firm
has) of networked firms that we describe in terms of
selected characteristics such as firm size, sector, own-
ership, and international status (whether the firm is
internationalized or not). Next, we decomposed the
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social network into 18 communities of highly inter-
connected nodes (Blondel, Guillaume, Lambiotte,
& Lefebvre, 2008). This enabled us to investigate
whether the number of internationalized firms is
higher in the dense sections of the mapped network.
Finally, we applied a linear network autocorrelation
model (Butts, 2008; Leenders, 2002) to a smaller sub-
set of firms to determine their ties with one another.
This approach enabled us to conclude that interna-
tionalization is part of behavior diffusion associated
with firms’ direct and indirect ties and firm attributes
embedded in the social network structure.

This study contributes to the state of the art in the
following ways. First, we answered Kurt and Kurt’s
(2020) call to develop an innovative research design
that acknowledges interdependencies among so-
cial firms in the global environment (Buckley, Doh, &
Benischke, 2017). Second, by applying SNA, we em-
ployed an appropriate method to understand firm be-
havior and outcomes in the context of network-based
approaches to understand internationalization (Sedz-
iniauskiene, Sekliuckiene, & Zucchella, 2019; Sharma
et al., 2019). Drawing upon the network theory, we
emphasize interdisciplinarity to advance IB scholar-
ship (Buckley et al., 2017). Third, this research refined
the Uppsala model’s assumption of network/relation-
al capability, that is, the ability to build, sustain, and
coordinate relationships (Vahlne & Johanson, 2013),
by demonstrating the relevance of the social network
structure to the internationalization process (Sharma
et al., 2019).

1. LITERATURE REVIEW

1.1. Network perspective
and international business

In the network perspective, no firmis an island but
connected to numerous other firms via direct and in-
direct relationships (Johanson & Vahlne, 2009; Vahine
& Johanson, 2021). The firm is not an independent
unit, but an interdependent member of one or sev-
eral interfirm relationship networks (Granovetter,
1985). Early advocates using the network perspective
to understand the drivers of firm internationalization
sought to transcend the utilitarian tradition, which as-
sumes rational and self-interested behavior that ‘dis-
allows by hypothesis any impact of social structure

and social relations on production, distribution or con-
sumption’ (Granovetter, 1985, p. 483). Several early
empirical studies (Anderson et al., 1994; Anderson &
Weitz, 1992; Cook & Emerson, 1978; Morgan & Hunt,
1994; Sharma & Johanson, 1987) illustrate this funda-
mental shift in underlying assumptions.

Over time, IB scholars intensified their interest in
the network perspective. For example, concerning
international new ventures (INVs), Aldrich, Zimmer
and Jones (1986) and Larson (1992) argued that the
network is a powerful resource because relationships
are based on trust and moral obligations rather than
formal contracts and, therefore, tend to decrease
opportunistic behavior (see also Oviatt & McDougall,
1994). Sharma and Blomstermo (2003) argued that
the network perspective can explain the internation-
alization process of born globals: the network provides
international marketing knowledge and learning in ad-
vance of the firm’s foray into the international market.
Bell (1995) showed that the network approach explains
the internationalization process of small-sized comput-
er firms better than traditional stage theories. This was
confirmed by Coviello (2006) and Coviello and Munro
(1997), who documented the critical and not always
supportive role played by the network for small-sized
software firms and entrepreneurs seeking to explore
international markets and internationalization.

Chetty and Blankenburg Holm (2000) investigated
the impact of the network model in the internation-
alization process of small- to medium-sized manufac-
turing firms in New Zealand, finding that networks
expose the firm to new opportunities, knowledge,
and learning. The network approach has also been
applied to the study of foreign acquisitions (Forsgren,
1989) and location choice of FDI (Chen & Chen, 1998).
Oehme and Bort (2015) argued that networks enable
imitative behavior in internationalization modes. Af-
ter analyzing the data of all 977 biotechnology firms
in Germany, covering the period from 1996 to 2012,
Oehme and Bort (2015) found that firms precisely im-
itate the internationalization process of their peers,
channeled through interorganizational networks.

The literature also suggests that the network sup-
ports the rise of Emerging-Market Multinational En-
terprises (EMNEs) by providing new opportunities for
local capability formation in lower-cost locations out-
side the industrial heartlands of North America, West-
ern Europe, and Japan (Ernst, 2002). For example,
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Elango and Pattnaik (2007) studied 794 firms from In-
dia to understand how these EMNEs build capabilities
to operate in international markets. They found that
the Uppsala model and network models on interna-
tionalization can explain how EMNEs build capabilities
for international operations. Investigating small-scale
enterprises from Pakistan, an emerging economy, Za-
farullah, Ali and Young (1998) found the network per-
spective to be relevant to all aspects of international-
ization. Amal, Awuah, Raboch and Andersson (2013)
studied the differences and similarities of the inter-
nationalization process of multinational firms from
developing and developed countries. They found that
learning and experience with internationalization and
the use of networks influenced the internationaliza-
tion process. Researchers claim that network influ-
ence can be linked directly to firm value and perfor-
mance (Gulati, Nohria, & Zaheer, 2000; Kogut, 2000).
This is because the performance of an individual firm
is highly dependent on its network relationships and
the degree of mutual commitment among network
parties (Holm, Eriksson, & Johanson, 1999). In the
same vein, Sharma et al. (2019) highlighted the im-
portance of the network’s characteristics on the IB
performance of its constituents.

In the IB theory, the Uppsala model most explicitly
incorporates the network perspective while explain-
ing the internationalization of firms (Johanson and
Vahlne, 2003; Yamin & Kurt, 2018). This model pos-
its that relational learning enables firms to develop
new relationships as they enter new country markets
(Johanson & Vahlne, 2003, 2009). Interactions among
insiders of relevant networks generate spillovers that
are captured by firms and translated into learning,
mutual trust, knowledge accumulation, and recip-
rocal commitment, all of which are antecedents for
internationalization (Vahlne & Bhatti, 2019; Vahlne &
Johanson, 2019). They argue that firms, which are not
part of relevant networks, suffer from ‘liability of out-
sidership” (Johanson & Vahlne, 2009). Nevertheless,
establishing a relevant network position can enable
a firm to overcome the ‘liability of outsidership’, de-
fined as liabilities due to the lack of market-specific
business knowledge. Firms need to develop network
capability, which is a central driver of firm perfor-
mance, in order to improve their position (Vahlne &
Johanson, 2017). For example, Ong, Freeman, Goxe,
Guercini, and Cooper (2022), drawing from case stud-

ies, illustrated that the relationships between immi-
grant and native run SMEs enable them to mitigate
their outsidership by adopting positions on the edges
of networks. Similarly, Odlin and Benson-Rea (2017)
showed that SMEs from the Fleet Management Sys-
tems industry segment in New Zealand often com-
pete with foreign rivals by using their position on the
edge of a business network to leverage information
asymmetries across structural holes.

While many studies suggest the relevance of net-
work relations for firms’ internationalization, other
works highlight the potential downsides of networks
as a form of governance. These studies associate net-
works with structural rigidity, technological cul-de-
sacs, and geographical inertia. For example, mutual
dependence in close network relationships arguably
makes it more difficult, costly, and time-consuming
to begin and end supplier relationships (Sturgeon,
2002). Thus, firms tend to rely on the existing ties
rather than forging new network linkages that might
be key to entrepreneurial success (Hennart, 2019;
Kano, Tsang, & Yeung, 2020). Hakansson and Ford
(2002) added that a firm’s relationships are the out-
come of its strategy and its actions, but the firm itself
can be perceived as an outcome of those relation-
ships. The more a firm manages to gain control over
the network, the less effective and innovative the
network might become. Turning to internationaliza-
tion of entrepreneurial firms in Russia, Shirokova and
McDougall-Covin (2012) found that the existing net-
works do not necessarily provide assets that facilitate
the internationalization process. This might be an ex-
ample of an ‘antidevelopmental’ network, where net-
work linkages are not oriented toward developmental
goals (von Tunzelmann, 2010).

Despite the number of studies considering the
importance of the network for companies and their
international expansion, these studies have analyzed
nodes and dyads instead of the whole network, there-
fore overlooking the opportunity to uncover a com-
plex of intra- and interfirm interactions and outcomes.
Ernst (2002, p. 1418) claimed that it is increasingly
accepted that, to fully understand the organization
of industrial firms and diffusion of their knowledge
across the globe, the focus of research must move
from the industry and the individual firm to the di-
mension of business networks. In other words, what
matters are the outcomes at the network level rather
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than the individual organizations that integrate the
network. Indeed, only by mapping the whole network
is it possible to understand how networks evolve,
how they are governed, how collective outcomes are
generated, and, ultimately, how social behavior is dif-
fused within the social network structure (Provan &
Kenis, 2008; Robins & Daraganova, 2013).

Even though ego and whole network sharply con-
trast, they are not mutually exclusive and, in fact,
are complementary and interrelated perspectives.
Vahlne and Johanson (2017, p. 1091), without ever
mentioning those terms, argued that the Uppsala
model involves not only the focal firm but also all or-
ganizations in the network. This is because such orga-
nizations are coevolving units.

Nevertheless, despite its growing theoretical uti-
lization, the systematic description, modeling, and
analysis of network relationships have been scarce in
IB research. Most studies use conventional method-
ological approaches that hinder the close interaction
between theoretical development and empirical re-
ality in the network-based IB research (Kurt & Kurt,
2020). Therefore, by applying SNA to an investigation
of interdependence among IB activities and firms’ be-
havior, we contribute to more nuanced understand-
ing of the network. Our hypotheses are based on SNA
principles and our research method, which enables
us to understand interfirm interdependence, can con-
tribute to future IB research.

1.2. Hypotheses development

As we aim to explore whether internationalized
firms concentrate in dense sections of the network
and whether internationalization is the result of lo-
cal effects (attributes) and interactions (direct and
indirect ties) embedded in the social network struc-
ture, we chose to apply a whole-network perspective.
Taking a bird’s eye view of a social network structure,
the whole-network perspective focuses on all nodes
rather than privileging the surroundings of any par-
ticular node (Marin & Wellman, 2011). This enables
the identification of dense sections and strategic
positions within the system of connections and, ul-
timately, generates a map that shows how social be-
havior is diffused within the social network structure
(Provan & Kenis, 2008; Robins & Daraganova, 2013).
Map generation of this kind is relevant for IB research

because it reveals the interdependence of IB activi-
ties and firm behavior (Kurt & Kurt, 2020).

Based on the Sharma et al’s (2019) study, we fo-
cused on the following network constructs: network
density, which signifies the depth of connections be-
tween network partners or the degree of intercon-
nectedness between network members (Provan et al.,
2007), and betweenness centrality, which refers to the
number of firms that has the potential to control in-
formation flows between network members (Bellamy
& Basole, 2013). These foci enabled us to explore the
influence of these firms on the diffusion of behavior.

Sharma et al. (2019) found that high network den-
sity facilitates trust and reputation, builds rich collab-
oration and resource pooling, and introduces mech-
anisms of joint problem solving, all of which facilitate
the creation of future firm-specific advantages (see
also Bellamy et al., 2014). It has been suggested that,
by positioning itself in a dense portion of a relevant
network, a firm can exploit firm-specific advantages by
minimizing its coordination costs, reducing opportunis-
tic behavior by other firms (Kano, 2018), and improving
the speed and value of information exchange (lurkov &
Benito, 2018). Organizations use network position as a
competitive tool to increase performance, profits, or
control (Cowan, Jonard, & Zimmermann, 2007).

Thus, a central position in a network is a powerful
source of competitive advantage (Daraganova et al.,
2010; Faulk, McGinnis Johnson, & Lecy, 2016; Mazzo-
la, Perrone, & Handfield, 2018), market-specific busi-
ness knowledge, trust, commitment, learning, and
business strategies (Blankenburg Holm, Johanson, &
Kao, 2015). This is because resources are likely to be
concentrated among popular nodes in dense sections
within the network. By definition, popular nodes are
tied to a greater number of other firms than periph-
eral locations in the network (Mizruchi & Potts, 1998).
In other words, firms that occupy popular nodes con-
trol and enjoy a broad array of benefits and opportu-
nities that are not available to firms on the periphery.

Hypothesis 1. From a whole-network perspective,
the proportion of internationalized firms
is higher in a network’s dense sections.

Opportunities for a firm to migrate toward a network’s
dense sections are shaped by the boundaries between
the network region where the firm is located and the net-
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work region to which it seeks to move. Position acquisition
in the network needs to go through firms in a favorable
structural position known as gatekeepers. Gatekeepers
are at the center of resource exchanges, have greater in-
fluence, and attract attention from those in less favorable
positions (Gao, Ren, Zhang, & Sun, 2016; Sharma et al.,
2019). For example, Gao et al. (2016) found that gate-
keepers enabled a newly internationalized New Zealand
firm to bridge the trust relationship between outsiders
and insiders and reduce the costs of experiential learn-
ing. In a similar vein, Xia, Ma, Tong, and Li (2018) showed
that gatekeepers affect MNC's cross-border acquisitions.
Finally, Shi, Sun, Pinkham, and Peng (2014) argued that
brokerage in domestic alliance networks support efforts
by Chinese firms to attract INV partners.

The social network structure plays a fundamental
role in spreading information, ideas, resources, and in-
fluence among members (Kempe, Kleinberg, & Tardos,
2015; Lea, Yu, Maguluru, & Nichols, 2006). The con-
straints imposed by the current network position are
forces that determine group behavior, thereby shaping
the group’s actions and experiences (Scott, 2000; Vahlne
& Bhatti, 2019). Firm internationalization is influenced
by local effects and interactions because there is an in-
terdependence of firm behavior and IB activities within
network relationships (Kurt & Kurt, 2020). Interaction
refers to direct or indirect ties among firms in a network.
Local effects are the attributes: size, sector, ownership,
and the international status of network members.

Hypothesis 2. Firms’ internationalization is associa-
ted with direct and indirect network ties and firm
attributes embedded in the social network structure.

The above-outlined hypothesis shifts the focus
from the individual firm to the dimension of business
network. Internationalization is a form of social col-
lective behavior.

2. METHODS AND DATA
2.1. Social network analysis

As SNA takes relationships among firms as the
unit of analysis and asserts that firm behavior is in-
fluenced by the structural regularities of relationships
surrounding them (Borgatti & Li, 2009; Carter, Ellram,
& Tate, 2007; Otte & Rousseau, 2002), traditional sta-

tistical inferences do not hold. This is because the ob-
served network is not a random sample of the actual
network. Hence, SNA does not assume that environ-
ments, attributes, or circumstances affect firms inde-
pendently. While research that focuses on firm attri-
bute treats causation as something that comes from
within individual firms, SNA assumes that causation is
embedded in the social structure (Marin & Wellman,
2011). The main premise of the SNA is that the so-
cial world and firms within it are created and shaped
primarily by relationships and by the patterns formed
by these relationships (Marin & Wellman, 2011). SNA
enables us to identify key firms who can provide the
resources needed for successful internationalization
(Kurt & Kurt, 2020). It also reveals subsets of firms that
are organized into cohesive social groups, subsets of
firms that occupy equivalent social positions or play
similar roles, and enables us to determine the extent
to which a firm’s behavior is affected by other firms
with whom it is connected (Wang & Li-Ying, 2014).

2.2. Data collection and treatment

This study focuses on firms in the O&G cluster
in the state of Rio de Janeiro, Brazil. Rio Negdcios, a
business agency that fosters partnerships within in-
dustrial clusters, provided an initial list of over 1,200
firms. A map that shows the location of each of these
firms in Rio de Janeiro can be accessed at https://goo.
gl/n1gzJW. The list, although helpful, included a larger
number of nonactive firms as well as firms with miss-
ing or out-of-date contact details. Using Google and
LinkedIn, we curated a clean list of 565 eligible firms.

We opted for an online survey, and, to increase re-
sponse rate, we followed up via telephone. We sent the
initial invitation for participation to the highest ranking
staff member we could identify, usually the CEO, a se-
nior manager, or an entrepreneur. The survey took the
form of a structured and standardized questionnaire
composed of 22 questions intended to generate data on
firm attributes, the internationalization process, the geo-
graphical dispersion of business functions, and the pres-
ence, absence, direction, and reciprocity of ties, as well
as the importance of these relationships. While design-
ing the survey, we referred to previous surveys such as
the Canadian Survey of Innovation and Business Strategy
(2009), the US National Organizations Survey (2010), and
the Eurostat International Organization and Sourcing of
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Business Activities (2012). To collect data regarding the
network, respondents were asked to name 10 compa-
nies with which they interact. This is because, according
to Hakansson & Henders (1992), companies have an av-
erage of 10 important business relationships. It is import-
ant to mention that the relationship is assessed in terms
of value to the network, i.e., ties are assessed in terms of
magnitude rather than merely their presence or absence
(Wasserman & Faust, 1994). Respondents were asked to
indicate, on a 5-point Likert scale, their level of interac-
tion with other alters, with 1 being very weak and 5 being
very strong. This practice is in accordance with Marin and
Wellman (2011), where respondents were asked to rank
the importance or strength of their relations to different
actors in the network and then to provide additional de-
tails about their relationships.

A total of 46 firms supplied information about one
or more business partners, which allowed us to gener-
ate relational data. Most of these can be classified as
small-sized (22), followed by medium- (16), micro-, (6)
and large-sized (2) firms. The majority of firms are O&G
service providers (34), while 12 firms belong to the indus-
try sector. Only four firms have headquarters in foreign
countries; 17 of the 42 domestic firms are international-
ized — firms able to develop and coordinate value-creat-
ing multinational business network structures, involving
both internal and external firms (Vahine & Johanson,
2013). Next, we generated relational data from the infor-
mation provided by our 46 respondents.

We asked respondents to list relationships with up to
10 other firms. This is because, according to Hakansson
and Henders (1992), firms have an average of 10 import-
ant business relationships. To gauge the importance of
the identified relationships, respondents were asked to
indicate, on a 5-point Likert scale, the level of interaction
with each related firm, with 1 being very weak and 5 be-
ing very strong.

3. EMPIRICAL ANALYSIS

3.1. The social network structure
(exploratory analysis)

The information provided by our 46 respondents on
relationships with other firms enabled us to describe

and map, at least partially, the social network structure
of the O&G cluster in Rio de Janeiro, Brazil. We used
the GEPHI 0.9.2 software package to draw the social
network structure. The network consists of 230 nodes
(firms) and 288 edges (connections between firms).
The network is weighted (Likert scale 1-5) and undi-
rected: ties between two nodes exist in no particular
direction. The density, i.e., the proportion of all pos-
sible ties that are actually present, is 0.005. Network
centralization, a measurement at the network level, is
0.098. The average diameter, as a measure of the over-
all distance and the heterogeneity of distances in the
network, is 8. The average cluster coefficient (average
of the densities of the neighborhoods of all firms) and
average path length (the average shortest path be-
tween two nodes) are 0.033 and 4.72, respectively. A
firm had minimum ties of 1 and the maximum of 25.
Triangles indicate that nodes have ties to themselves.
Table 1 summarizes these characteristics.

Figure 1 shows the social network structure gen-
erated from the relational data and highlights the
network degree: the degree of a node is simply the
number of other nodes to which it is directly connect-
ed by edges (minimum 1; maximum 25). The bigger
the node, the higher the degree and, therefore, its
popularity. Note that popular nodes are centered in
the social network structure.

Next, Figures 2A through 2.F highlight firm
characteristics (size, sector, ownership, and in-
ternationalization?) of the 46 respondents. Black
nodes are firms named by the respondents. Do-
mestically owned multinationals dominate the so-
cial network structure (42); only four firms are for-
eign-owned. These foreign firms do not show any
particular popularity or centralization tendency
(Figure 2.A), which might limit their potential as rel-
evant network resources.

The network’s many small-sized firms (22) are
scattered throughout the social network structure,
and medium-sized firms (16) seem to have consis-
tently higher popularity and better strategic posi-
tions in the network, relative to small- or micro-sized
firms (6), and even to the two large-sized firms in
the network. This might indicate that medium-sized
firms are more important for the transmission pro-

1 Firm size is defined by the profit and number of employees. Respondents indicated whether their firm belongs to the
service or industry (manufacturing) sector and whether they have domestic or foreign ownership.
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Table 1. Network features of the subnetwork (46 firms).

Features Numbers Explanation
Respondent 46 Respondents that named at least one partnership
Nodes 230 Number of firms in the network
Edges 288 Number of connections among firms
Density 0.005 Sum of the ties divided by the number of possible ties: 288/(230%229)
- Centralization characterizes an entire network. A network is highly
Centralization 0.098 centralized if there is a clear boundary between the center and the periphery
Average Diameter 8 The overall distance and the heterogeneity of distances in the network
Average cluster coefficient 0.033 Average of the densities of the neighborhoods of all firms
Average shortest path 4.172 The average shortest path between two nodes
Degree minimum 1
- The number of other nodes to which it is directly connected by edges
Degree maximum 25
Triangles 11 Firms having ties with themselves
. Method of partitioning that decomposes the network into communities, i.e.,
Community 18 . .
sets of highly interconnected nodes

o
@
o &0

Figure 1. Network degree.

cess of behavior in this network (Figure 2.B). Service
providers (34) dominate the network (Figure 2.C);
proportionally, however, industrial firms (12) are
more centralized.

We found that 8 of the 17 domestic-owned in-
ternationalized firms (Figure 2.D) source either pri-
mary or support business functions from abroad.
They seem to have relatively high popularity. Fig-
ure 2.E shows that internationalized firms, indicat-

ed by green nodes, tend to be popular and clus-
ter toward the center. Internationalized firms tend
to have more prominence in the network, which
might indicate their importance for the diffusion of
behavior. The survey asked internationalized firms
to indicate whether their partners have or have not
influenced their internationalization (Figure 2.F).
Green nodes are firms that facilitated the interna-
tionalization process of a respondent’s firm, and
blue nodes are firms that some survey respondents
considered important for their internationalization,
but others did not.

Next, we highlight the betweenness centrality
in the social network structure. Different from the
network degree, which is based on the number of a
node’s direct ties via edges, betweenness centrality
identifies a favorable structural position (or ‘strategic
position’). A firm that is in a favorable structural posi-
tion is at the center of resource exchanges, has great-
er influence over and attracts attention from those in
less favorable positions, and acts as a gatekeeper that
bridges trust relationships between firms (Gao et al.,
2016; Hanneman & Riddle, 2011).

In our social network structure (Figure 3.A), one node
clearly stands at the center as a number of firms with fa-
vorable positions orbit around it. These firms might act
as gatekeepers for the central node and might attract
attention from firms in less favorable positions. The cen-
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Figure 2. Firm characteristics. (A) Ownership. (B) Size. (C) Sector. (D) Internationalized sourcing. (E) Interna-

tionalization. (F) Help internationalization.

Figure 3. (A) Betweenness centrality in the sub-
network. Note: Larger and darker nodes indicate
higher betweenness centrality. (B) Firms that helped
internationalization. Note: Nodes follow the logic of
Figure 2.6.

tral node and many of the ‘orbiting” nodes with strategic
positions have been described as facilitating the global
expansion of the 17 internationalized firms in the O&G
cluster of Rio de Janeiro, Brazil (Figure 3.B).

Continuing our description of the mapped social
network structure, we apply the method of partition-
ing proposed by Blondel et al. (2008): we decomposed
the network into communities of highly interconnect-

ed nodes. This enabled us to identify 18 communities
in the social network structure. Partitioning is import-
ant because it allows us to investigate how firms are
grouped in the social network structure. Each color in
Figure 4 represents a different community.

We order the 18 network communities by aver-
age degrees (interconnectivity), from the lowest to
the highest. Then, we split the communities into two
nine-member groups, each showing the number of
internationalized firms by partition (Table 2).

We find that the first group has an average degree
mean of 1.58 and a total of 31 internationalized firms.
Communities 9 and 11 have the lowest average de-
gree and do not contain any internationalized firms.
Community 6 has the highest average degree of the
first set and nine internationalized firms (see Figure 5).

The second group has an average degree mean of 2
and a total of 86 internationalized firms, a difference of 55,
compared to the first set. All communities in this set have
two or more internationalized firms. Communities 1, 3, and
10 have 13 internationalized firms each (Figure 6).

In total, the partition suggests that communities
with higher average degree (popularity) host more in-
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ternationalized firms than those with lower popularity.
This important finding is in line with our first preposition.
It might hint at a relationship between a firm’s interna-
tionalization and its position in dense sections of the
social network structure. So, opportunities for interna-
tionalization might be shaped by dense sections (com-
munities) within the whole social network structure.

3.2. Linear network autocorrelation
model: contagious effects

Originally developed by Ord (1975), the network
autocorrelation model has been used to address the

Figure 4. Network communities in the subnetwork.
Note: Each color represents a different community.

Table 2. Communities.

problem of structured dependence. In contrast to a
standard linear regression model, the network auto-
correlation model does not assume observations to
be independent from each other and allows for de-
pendence among them. In a social network context,
this opens up the possibility that ego’s behavior may
not solely depend on exogenous variables. Instead,
ego’s behavior might be influenced by the behavior
of other firms in the network as well. Thus, the net-
work autocorrelation model views ego’s behavior as a
combination of interaction and exogenous variables,
formally expressed as follows (Equation 1):

y=pWy+XB+¢€,e~N(0,62 Ig) (1)

where, as in standard linear regression:

y: a vector of length g consisting of values of a depen-
dent variable for the g network firms;

x: a (gxk) matrix of values for the firms on k covariates
(including a vector of ones in the first column for the
intercept term);

. .'
bt e
Ll
Green node: internationalized firms; Black nodes:
noninternationalized firms.

Figure 5. Communities 6, 9, and 11.

Lower set

Average degree mean: 1.58

Higher set

Average degree mean: 2

(Community) Average degree # Intern. comp. (Community) Average degree # Intern. comp.
9 1 0 1 1.889 13
11 1 0 12 1.889 12
15 15 3 0 1.895 7
7 1.667 4 2 6
14 1.75 1 2 13
5 1.8 5 4 2 12
8 1.818 8 17 2

16 1.818 1 13 2.154 8
6 1.867 9 10 2.16 13
Total 31 Total 86
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B: a vector of regression coefficients of length k;

Ig: the (gxg) identity matrix;

€: a vector of length g that contains independent and
identical normal distributions of error terms with zero
mean and variance of 62

Furthermore, W denotes a given (gxg) connectivi-
ty matrix representing social ties in a network, where
each entry W, (1, j € {1,...,8}) stands for the degree of
influence of firm j (alter) on firm i (ego). By convention,
we exclude loops, i.e., relationships between a firm and
itself, so W, =0, for all i € {1,...,g}. Finally, p is a scalar
that we term the network autocorrelation parameter.
It is the model’s key parameter and measures the level
of network influence for giveny, W, and X.

In our research context, the linear network auto-
correlation model allows us to explore similarity or
conforming pressure between a firm’s international-
ization and the corresponding international status of
its proximate alters in the network. The model uses
maximum likelihood estimation, a technique to find
the mean and variances with a limited number of
observations. We could apply the linear network au-
tocorrelation model only to a subset of the 11 firms
in our network structure that reported ties with
themselves (triangles). According to (Butts, 2008),

the application of this model is possible in very
small-sized networks.

In line with Leenders (2002), our model y = W, +
XB +e; e =W °+v uses two equal relational W matri-
ces which show the ties from firms to other firms to in-
dicate a relationship, where 1 indicates the presence
of a direct relationship between a pair of firms and 0
indicates the absence of a direct relationship. X refers
to three attributes: internationalization (dichotomous
variable of 1 and O, where 1 means the firm is interna-
tionalized and 0, otherwise); size (1 = micro, 2 = small,
3 = medium, and 4 = large); and sector (1 = service
and 2 = industry). Based on the Butts and Butts’ study
(2016), we set the following parameters: p1 (0.2); p2
(0.1); > (0.1); and B (3) to run the model.

For each focal individual, or ego, the term consist-
ing of p, W, and Y estimates the effect of the values of
the dependent variable on ego’s value for the depen-
dent variable, for all alters who are proximate to ego
(Table 3). p is the parameter estimate of the average
effect of other’s values of the dependent variable on
one’s own dependent variable value. A positive value
indicates similarity or conforming pressure between
n firm’s behavior and those of its proximate alters,
and a negative value indicates dissimilarity. A nonsig-
nificant p would indicate that the respondent’s per-

Green node: internationalized firms; Red and black nodes: noninternationalized firms.

Figure 6. Communities 1, 3, and 10.

Table 3. Network autocorrelation effects®.

Coefficient
Estimate Std. error Z value Pr(> |z])
Size 0.10426 0.02146 4.857 1.19e-06 el
Sector 0.22505 0.05212 4.318 1.58e-05 ok
International -0.53377 0.01125 -47.457 <2e-16 oAk
pl 0.23930 0.02091 11.447 <2e-16 xRk
p2 2.93810 1.14697 2.562 0.0104 *

#Significance: 0 “***" 0.001 “** 0.01 “*' 0.05 0.1 " 1.
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ceptions may be considered statistically unaffected by
those of its alters. In other words, a nonsignificant p
would indicate that the network does not influence
the behavior of firms in the network.

The results indicate that both p1 and p2 are statis-
tically significant and positive, which is consistent with
our second hypothesis that firms’ internationalization
is associated with direct and indirect network ties and
firm attributes embedded in the social network struc-
ture. We also see that local effects (size, sector, and in-
ternationalization) are statistically significant, suggest-
ing that the attributes of firms embedded in the social
network structure of these 11 firms affect internation-
alization. The results suggest that interaction among
firms and their attributes embedded in the social net-
work structure is associated, at least in part, with the
diffusion of internationalization. This would be an in-
dicative first evidence that a firm’s internationalization
can be described as an outcome of the whole network.

4. DISCUSSION AND CONCLUSION
4.1. Discussion of findings

Our findings indicate that popular central commu-
nities in the investigated social network host a greater
proportion of internationalized firms than less popu-
lar central communities (see Figure 2.E). This initial,
descriptive finding might suggest that there is an as-
sociation between the position of a firm within so-
cial network and its successful internationalization.
Internationalized firms tend to be part of dense,
strategically positioned communities in a given so-
cial network. An argument that might explain this
suggests that, by positioning itself in a dense portion
of a network, a firm might be able to reduce oppor-
tunistic behavior, minimize coordination costs (Kano,
2018), and improve the information exchange (lurkov
& Benito, 2018). This, in turn, facilitates the creation
of firm-specific advantages (Bellamy et al., 2014) that
can be exploited abroad via internationalization.

However, our investigation tries to go beyond this
observation. Building on the theoretical expectation
that members of a social network structure are respon-
sive to the contextual cues provided via the behavior of
significant firms (Leenders, 2002), we provide indica-
tive evidence that there exists similarity or conforming
pressure between a firm’s internationalization and the

corresponding international status of its proximate
alters in the network. More specifically, we find that
firms’ internationalization is associated with direct and
indirect network ties and firm attributes embedded in
the social network structure (see Figure 2.F).

In this sense, the social network structure seems
to exert an influence on the internationalization of
firms within the network. This might constitute an
important finding for IB research, as international-
ization of a firm could be explained as a collective
outcome of the whole network, rather than an in-
dividual strategy. The causation for the diffusion
of internationalization is embedded in the social
structure. Our finding supports the idea that this
‘whole-network outcome’ relates to a complex in-
terplay between direct and indirect, voluntary and
involuntary, and home-country and foreign-country
relationships (Sharma et al., 2019). It indicates that
the whole-network perspective supports the con-
ceptualization of networks in the IB theory; espe-
cially as the knowledge of collective behavior, this
perspective yields can complement the analysis of
individual network relationships in ego networks,
the dominant tradition in IB research.

Moreover, our empirical findings indicate that the
social network in the O&G cluster in Rio de Janeiro,
Brazil, is a source of opportunity, trust, and knowl-
edge exchange among its participants. This supports
the argument that networks may support the devel-
opment of multinational firms from emerging mar-
kets (Amal et al., 2013). In our investigated social net-
work structure, we found few foreign multinationals,
most of them being medium- and small-sized firms.

Our findings point in four additional directions.
First, firms might initiate their internationalization
when they are comparatively small, as suggested
in the original Uppsala model (Johanson & Vahine,
1977). Second, the ability to exploit network advan-
tages might depend not only on the firm size but also
on its position in the network, as postulated by the
revised Uppsala model (Vahine & Johanson, 2013).
Third, a majority of indigenous internationalized firms
in the network structure were small- or medium-sized
service providers. This could support the view that the
O&G sector is strongly prone to internationalization,
which benefits not only large-sized but also medium-
and small-sized firms (Silvestre & Dalcol, 2010). Final-
ly, the research confirms that extant literature (e.g.,
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Becattini et al., 2013) adequately explains how firms in
a localized cluster integrate with the global economy.

4.2. Conclusion

In contrast to earlier studies, which primarily focused
on the effect of individual network relationships upon
a firm’s internationalization, we apply a whole-network
perspective to investigate internationalization of firms.
This perspective offers a bird’s eye view of a social struc-
ture, focusing on all nodes rather than only on the sur-
roundings of any particular node (Marin & Wellman,
2011). It enables us to identify popular communities
and central nodes, which in turn reveals the fundamen-
tal structure of the network and the relationships em-
bedded in it. This study found that, as expected, interna-
tionalized firms do concentrate in dense sections of the
network (Hypothesis 1), and that internationalization is
associated with direct and indirect network ties and firm
attributes embedded in the social network structure
(Hypothesis 2).

The main contribution of this research is an under-
standing of how the social influence or diffusion of
behavior within a social network structure can be as-
sociated with the internationalization of its network
members. Our findings show that internationalized
firms concentrate in dense sections of the network,
characterized by high interconnectedness. Further-
more, evidence presented here indicates that firms’
internationalization is associated with direct and in-
direct network ties, as well as with firm attributes
that are embedded in the social network structure.
This constitutes a relevant extension to the network
perspective IB research because causation in this case
does not come from within individual firms, with com-
mon attributes acting independently on individual
firms to produce similar outcomes. Instead, causation
is embedded in the social structure. In terms of man-
agerial implications, our study highlighted that man-
agers could facilitate internationalization by moving
their firms from less to more connected parts of a
network by building corresponding ties. Given that
the interaction among firms and their attributes em-
bedded in the social network structure is likely to be
associated with the diffusion of internationalization,
managers of domestic oriented companies could this
way benefit from opportunities for internationaliza-
tion, which are otherwise less accessible to them.

4.3. Limitations and future research

In this study, we cannot assume the mapped social
network to be complete. The relational data creating the
social network structure have been provided by survey
respondents that comprise only a subset of the whole
O&G cluster. Therefore, the mapped social network is
partial. The research did not target specific segments
to avoid the risk of having a homogeneous network. In
principle, the value survey data rest on the presumed
validity of self-reports (Marsden, 2005). Furthermore,
the autocorrelation model could only be applied to a
very small set of firms that reported having ties with
themselves (triangles). Alternative approaches could
combine different data sources to deepen the informa-
tion about network participants and their linkages.

For this study, it was not possible to supplement
the survey data with other external sources such as
participation in fairs and exhibitions or information
about participation in publicly funded research proj-
ects to gain more insight into firms’ relations. In es-
sence, we need to be careful when generalizing from
our findings, as our findings are related to a partial
social network structure.

While our linear network autocorrelation model
shows that the social network structure does have
an effect on the diffusion of internationalization in
the O&G cluster, this finding is specific to this indus-
try. We are not able to derive the same conclusions
on sectors that have a different structure in terms of
industry concentration and geographical dispersion.
In sum, we need to consider our findings as ‘indica-
tive evidence’, which makes our research explorative
rather than explanatory in nature.

Future research should aim at improving our un-
derstanding of the role of the network as a whole for
the internationalization of firms. For example, the
network autocorrelation model cannot identify the
specific mechanism that produces the effect; there-
fore, future research should target the mechanisms
that produce this diffusion. For example, exponential
random graph models could be employed to examine
whether attribute-related processes affect network
ties. Furthermore, approaches combining whole- and
ego-network perspectives may provide additional in-
sights about the social network structure. They are
not mutually exclusive and, in fact, are complementa-
ry and interrelated perspectives (Provan et al., 2007).
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A combined whole/ego approach would help illu-
minate the effects and meanings of a tie between two
nodes and would be in line with the study by VahIne and
Johanson (2017, p. 1091), who argue that the Uppsala
model involves not only the focal firm but also all organi-
zationsinthe network. After mapping the social network,
a focus on central and popular firms might yield valuable
insights. A qualitative approach would be appropriate in
this case. Finally, our reliance on cross-sectional data did
not allow us to subject firms that become international
to separate investigation. Therefore, future research on
network evolution and firm internationalization would
provide valuable insights about the dynamics of interna-
tionalization processes.
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