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ABSTRACT

ARTICLE HISTORY

Research on networks and innovation has experienced a rapid
growth in social sciences since the beginning of the century. The
large production of papers on networks and innovation impedes
making single statements, and a simple state-of-the-art would
probably overlook a great number of publications. The present
study conducts a meta-analysis of the scientiﬁc production on
networks and innovation published in social science journals
indexed by Web of Science. We identity hot topics, inﬂuential
authors and theories, main disciplines, contributing institutions,
and through bibliographic coupling (papers using similar
references) and network analysis, we present insights from the
intellectual structure of this ﬁeld of research. Findings reveal (1)
while management studies keep this ﬁeld alive, it is in sociology
that the bases of knowledge arise; and (2) a structural perspective
dominates the ﬁeld where network properties and relational
resources inﬂuence innovative behaviors.
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1. Introduction
The relationship between networks and innovation has become a prominent ﬁeld of
study in the social sciences due to the high popularity of network theories and methods,
as well as the growing demand to understand the drivers of innovation. Because innovation occurs in very diverse areas such as the economy, business, education, and
urban planning, studies on networks and innovation spread along several disciplines,
including management, sociology, psychology, geography, economics, and educational
research. Studies have analyzed miscellaneous forms of networks (personal networks,
interorganizational networks, intra-ﬁrm networks, knowledge networks), diﬀerent levels
of analysis (actor level, dyadic level, community level, network level), and theorized networks in several ways (networks as a social structure, as a collective or individual social
capital, or as a interactive action). Moreover, some research has focused on the production of innovation, while other studies have explored the adoption of innovations
or the spread of ideas and knowledge.
Despite the apparent internal diversity of research on networks and innovation, a large
number of studies have assigned networks as the independent variable and innovation
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performance as the dependent variable. The inﬂuence of a group of authors close to
structuralism might have bound the conception of networks and innovation. This puzzling divergence between heterogeneous contents and homogeneous frameworks raises
several questions in the ﬁeld of networks and innovation: What are the dominant networks approaches used to investigate innovation issues? Is networks and innovation a
hot topic within the literature on innovation? Which are the main disciplines and
research areas working on networks and innovation? Which institutions contribute
the most to advance the ﬁeld of networks and innovation? Who are the inﬂuential scholars in this ﬁeld? Is the scientiﬁc production on networks and innovation based on a
unique school of thought or are there diﬀerent research communities?
To solve all these concerns, a comprehensive review of the literature on networks and
innovation becomes necessary. Previous state-of-the-art research has concentrated on a
speciﬁc area such as interorganizational networks (Dagnino et al., 2015), small and medium-sized companies (Toigo, 2017), only one approach of networking (Pittaway et al.,
2004), and outlined innovation only as new market growth (Muller & Peres, 2019).
Both networks and innovation are multi-level, interdisciplinary and multidimensional
constructs, whereby any review must take into account the diﬀerent network insights,
cover multiple disciplines, and include old and new school literature. The issue is that
there are more than 4,000 published peer-reviewed articles on networks and innovation
in the top social science journals listed in Web of Science (Clarivate, 2021). This large
production hampers making single assertions on the relationship between networks on
innovation, and a simple review would ignore many publications. Here, bibliometrics
oﬀers an opportunity to map the content and structure of the knowledge base of research
on networks and innovation. Bibliometrics is a branch of scientometrics that studies
scientiﬁc activity and where the scientiﬁc article is the unit of analysis (Garﬁeld, 1955;
Price, 1965). Bibliometrics helps to review a ﬁeld of interest because it examines large
data sets of publications and quantiﬁes the development of the ﬁeld through outputs (frequency of publications) and impacts (frequency of citations).
The present article performs a bibliometric analysis of the scientiﬁc production on
networks and innovation in the social sciences in two stages. First, descriptive statistics
show the traits of the scientiﬁc production, namely evolution over time, the main disciplines working in the ﬁeld, contributing institutions, and the most commonly-cited and
commonly-referenced publications. Second, through network analysis, we ascertain
whether research on networks and innovation has generated a uniﬁed school of thought
or diﬀerent research communities. Clusters of studies on networks and innovation are
identiﬁed through bibliographic coupling, i.e. when papers use similar sources. The
ﬁndings uncover the underlying structure of the literature on networks and innovation,
theoretical foundations, key themes, inﬂuential scholars, and consequently identify
research gaps.

2. Network approaches for innovation
Interdisciplinary teams, collaborations, social contacts, partnerships, and clusters have
been present as relational strategies to facilitate knowledge exchanges, redesign traditional practices, improve services and therefore innovate. More recently, the notion
of networks has been broadly promoted as leverage for innovation. The main
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mechanisms that explain the relationship between networks and innovation are the
access that some ties generate to diverse and heterogeneous information (Granovetter,
1973), gateways to a wide range of learning opportunities (Lundvall, 2010), opportunities
for creating and accessing tacit knowledge (Burt, 1992; Tsai, 2002), integrating diverse
knowledge and skills (Rycroft & Kash, 2004), and enabling opportunities of coordination,
cooperation and collective action (Marwell et al., 1988). In addition, technological innovations themselves – like smartphones and social media – have facilitated networking
processes, whereby networks and innovation have co-evolved.
Although networks have become a paradigm in which to study innovation, there is no
consensus on what it means to apply networks for innovation or how to analyze networks. The concept of networks itself is broad, catch-all, polysemic and diﬃcult to operationalize. For example, some authors deﬁne a network as simply a set of actors and the
relations among them (Wasserman & Faust, 1994), while others conceive of networks as
an intermediate mode of organization between hierarchies and the market (Williamson,
1975). Rather than being a single insight, several approaches are used to conceptualize
and analyze networks in social sciences. The three main network approaches in social
sciences are network analysis, social capital, and networking. They represent highorder frameworks that transcend the network metaphor and oﬀer methodological avenues to measure networks and associated behaviors.
2.1 Network analysis
Network analysis is a theoretical and methodological approach to map and measure
relations among actors using graph theory, machine learning, and statistical data analysis. Network analysis originated in the 1960s and 1970s as a set of theories and methods
for the analysis of social structures. Its popularity increased exponentially after the
emergence of computer programs to process relational data. According to a study of
the scientiﬁc production on network analysis, the number of articles produced in one
year increased from nineteen in the year 1990 to 6,984 in the year 2020 (Clarivate,
2021). The main advantage of network analysis is that extends beyond the concept of networks. Networks are usually understood as a relational social structure that aﬀects social
action. Network analysis has been accused of encouraging excessively structuralist
research, in which the network structure is the one that almost always determines behavior, probably due to the origins of network analysis in structural sociology and anthropology (Barnes, 1954; Bott, 1957; White et al., 1976).
Network analysis enables calculating network properties and the speciﬁc position of
actors within networks, identifying sub-groups based on connections, and analyzing
the network eﬀects in a quantitative fashion. Consequently, network analysis favors
the growth of quantitative studies on the impacts of interactions, collaborations, and
partnerships. One of the main criticisms against network analysis is that is unable to
explain any outcomes or causal conditions that are not associated with the actors or
ties, such as whether the cohesion of a network gives rise to a macro-level change. Networks alone do not explain the causes or consequences, and thus it is always necessary to
incorporate other methods, such as regression techniques and qualitative comparative
analysis, that shed light on the whole process from the point at which a network is formed
until the outcomes emerged (Cárdenas, 2012).
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2.2 Social capital
In parallel to the growth of network analysis, the concept of social capital developed from
a set of sociological theories that highlighted the returns of social relations and the
resources obtained through social relationships (Bourdieu, 1986; Coleman, 1988; Putnam, 1995). Social capital is not a single theory, but rather an umbrella concept that is
interested in the eﬀects of interactions. Although the concept of social capital is polysemic and multi-level, networks are present in all meanings of social capital. The concept of
social capital emphasizes that networks and the resources accessed through networks
have eﬀects – either positive or negative – which motivated research into the consequences of trust, social support, and organizational membership. Once again, networks
are conceptualized as a structure – more dynamic here – that inﬂuences diﬀerent sort of
behaviors. Unlike network analysis, social capital has been more a concept than a methodological tool.
One of the main concerns about social capital is the challenge of measuring the wideranging number of aspects included within the concept, including networks, trust, sense
of belonging, participation, social norms, social support, social cohesion, social inclusion,
solidarity, and reciprocity, among others. The lack of consensus on measurements
among scholars it is also a reason for social capital success. Very often social capital refers
to any feature associated with collaboration, teamwork, organizational ties, trust, or collective action. The social capital approach has extended to multiple disciplines to understand the eﬀects of networks on issues such as happiness (Leung et al., 2013), health
(Kawachi et al., 2008), and obviously innovation (Dakhli & De Clercq, 2004).
2.3 Networking
Like social capital, networking is an umbrella concept used in very diﬀerent forms. The
main distinction between networking and other network approaches is the emphasis on
action rather than the structure itself. In the 1990s and 2000s, especially in the business
sector, the term networking was a trend that stressed information exchanges, informal
meetings and reciprocal commitments in managerial and organizational performance
(Meier & O’Toole, 2003). Subsequently, networking was applied to other areas such as
international cooperation, politics, and education. The analysis of the scientiﬁc production on networking showed that after 2010 networking became more important in
educational research than management or business studies. The underlying reason is
the use of the term networking to refer to online social media activity. The digital revolution and the emergence of online channels of communication and information (Facebook, Twitter, or WhatsApp) brought networking to the front line.

3. Methods and data
This article analyzes the scientiﬁc production on networks and innovation using bibliometric techniques and network analysis. Bibliometric analysis allows studying the temporal evolution of the scientiﬁc production of an author, journal, country or topic, the
areas of dissemination, the origin of the authors, and the most commonly-cited and commonly-referenced publications, among other measures. Besides quantifying citations for
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determining the popularity and prestige of publications, citations work as links between
publications. We used bibliographic coupling – a type of bibliometric relation that uses
citation analysis – to establish a similarity relationship between papers. Two articles are
bibliographically coupled if they both cite one or more documents in common (Kessler,
1963). Academic papers are linked whenever they have references in common.
Network analysis of publications through citations allows examining the degree of
cohesion or dispersion of knowledge. The frequency of bibliographic coupling between
two publications indicates the degree of similarity between them. The more references
that articles have in common, the stronger their similarity, whereby publications can
be grouped into clusters based on the overlap of references. These research communities
(or clusters) can be interpreted as invisible colleges, i.e. networks of scientists not linked
by belonging to the same institution but rather working within the same research area
and using similar sources (Crane, 1972). Proﬁling the research communities and analyzing the connections between them, we can ascertain the extent to which the ﬁeld of network and innovations is based on complementary or conﬂicting schools (Palacios-Núñez
et al., 2018).
The present study used the Science Citation Index (SCI) and Social Science Citation
Index (SSCI) data from the Web of Science (WOS) produced by Clarivate Analytics.
Scientiﬁc articles published in English that deal with innovation and networks were
selected in social science journals between January 1990 and December 2020. For the
topic of networks, searches were conducted on the three major network approaches: ‘network analysis’, ‘social capital’, and ‘networking’. Initially, a search was undertaken for all
scientiﬁc publications that contained the topic of ‘innovation’. Subsequently, the search
was reﬁned and only those publications on ‘innovation’ and (‘network analysis’ OR
‘social capital’ OR ‘networking’) were selected. Subsequently, only articles published in
scientiﬁc journals were sorted out, omitting reviews, proceeding papers, meeting
abstracts or editorial materials. Because we are interested in the scientiﬁc production
in social sciences, the search was reﬁned, and those articles published in the following
thematic categories were selected: management, psychology multidisciplinary, business,
education scientiﬁc disciplines, psychology applied, economics, social sciences biomedical, environmental studies, history, anthropology, psychology experimental, urban
studies, psychology educational, social work, education educational research, social
issues, sociology, multidisciplinary sciences, ergonomics, public environmental occupational health, history of social sciences, public administration, social sciences interdisciplinary, business ﬁnance, ﬁlm radio television, and psychology social. All the
bibliometric information of these publications was downloaded and the software isi.exe,
developed by Loet Leydesdorﬀ, was used for processing the data.
First, the following bibliometric descriptive statistics were analyzed: the time evolution
of scientiﬁc production, the journals in which it was published, subject categories of journals, the country of the institution to which the main author is aﬃliated, the most commonly-cited articles in the ﬁeld of networks and innovation, the thematic categories of
these articles, and the most commonly-referenced publications by the articles on networks and innovation.
Second, a bibliographic coupling network analysis was carried out to identify research
communities (or invisible colleges). The sub-networks are formed between the articles on
networks and innovation that cited the same publications. Therefore, it started from a
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two-mode network (articles and references) and becomes a one-mode network (articles
and articles), where the nodes are articles on networks and innovation and the lines represent the references in common. The more references that they have in common, the
more intense the tie between the articles. Communities of highly-connected articles
form when a set of articles cite the set of publications. A modularity analysis was applied
to identify highly dense communities with few connections to other communities. The
identiﬁcation of the communities was executed applying the Louvain clustering method
available in Gephi software. In order to characterize each community, we analyzed the
frequency of words in article titles.

4. Traits of the scientiﬁc production on networks and innovation
4,340 scientiﬁc articles were published in scientiﬁc journals of social sciences between
1990 and 2020. No research on networks and innovation was issued in these indexed
journals prior to 1990. During this period, 168,744 articles on innovation were published
in social science journals, and 35,087 on networks (network analysis or social capital or
networking). Networks and innovation papers represent only 2.5% of the whole scientiﬁc
production on innovation, but 12.4% of the whole production on networks. This ﬁnding
indicates that networks and innovation is an essential part of the literature on networks,
while being a marginal topic within innovation studies.
4.1 Temporal evolution of scientiﬁc production
The ﬁrst publication on networks and innovation dates from 1990, namely ‘The bigman
metaphor for entrepreneurship: a library tale with morals on alternatives for further
research’ (Stewart, 1990) in Organization Science. Explained as a tale, the author underlined the relevance of personal ties and exchange networks for entrepreneurship.
Although innovation was not a central category in this paper, networking was presented
as an essential source for creating opportunities. In 1991, ﬁve more articles on networks
and innovation were issued in diverse journals and areas (information and management,
small and medium enterprises (SME), technology and science, organizations, and
environmental education). Although from diﬀerent areas, all of them were along the
topic of communication: communication and information exchange within organizations to measure attitudes towards technological innovations (Aydin & Rice, 1991),
the external communication of SME for innovation (Rothwell, 1991), communication
between scientists for conducting research (Carley & Wendt, 1991), new modes of communication within organizations for unleashing creativity (Bush & Frohman, 1991), and
dialogue between teachers when implementing curriculum innovation (O’Donoghue
et al., 1991). Four of them explicitly used the term networking in the texts. Aydin and
Rice (1991) were the ﬁrst to introduce network analysis in the ﬁeld, identifying occupational social worlds through personal ties within an organization. Put simply, the
synergy between networks and innovation seems to begin when a concept and a method
were needed to deﬁne and measure the complex set of communication relationships in
organizations, both external and internal.
Fewer than 20 articles per year were published until 2000 (Figure 1), probably due to
the low spread of network methods. Although the ﬁrst network analysis software
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packages emerged in the 1970s, they became widespread in the 2000s when several computer programs were launched, e.g. UCINET.
From 2010 onwards, the number of articles on networks and innovation grew largely
thanks to the interest in understanding innovation mechanisms and determinants, but
mostly due to the popularity of network approaches, especially network analysis, and
social capital. The community of scholars working on network analysis created various
institutions in the 1990s, such as an international association (INSNA), specialized journals (Social Networks), annual conferences (Sunbelt), and handbooks (Scott, 1991; Wasserman & Faust, 1994). This institutionalization led to introducing network analysis as a
subject in several university programs, reaching business schools in the 2000s, when
innovation was a major concern. Regarding social capital, although the notion and concept were not new, it enjoyed a remarkable rise to prominence in both the theoretical and
applied social science literature. Large organizations like the World Bank, OECD, and
national governments sponsored several studies to measure and understand the eﬀects
of social capital (World Bank, 1997), which proved the value of the concept and its
use as an explanatory variable.

4.2 Journals and research areas
The articles on networks and innovation were published in 1,402 diﬀerent scientiﬁc journals. The journals that issued most of these papers were Sustainability (162 articles),
Technological Forecasting and Social Change (119), Research Policy (73), European Planning Studies (62), Regional Studies (56), Technovation (54), Technology Analysis & Strategic Management (54), Industrial Marketing Management (48), and International
Journal of Technology Management (47). Fifteen percent of the articles on networks

Figure 1. Evolution of the number of publications on networks and innovation, Source: own
elaboration.
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and innovation were published in these journals, which suggest a high diﬀusion of these
publications over a wide range of journals.
Although articles on networks and innovations were published in journals classiﬁed
into 83 research areas, most of them fall in the categories of business economics
(63.9%). Environmental sciences, public administration, and educational research follow
far behind with 15.1%, 9.9%, and 8.2% of the articles on networks and innovation,
respectively. Although network approaches have important roots in sociological theories
(Bourdieu, 1986; Coleman, 1988; Granovetter, 1985; White, 1981), the scientiﬁc production on networks and innovation concentrated on management and business areas.
Of the entire scientiﬁc production on networks and innovation between 1990 and
2020, only 4.4% was published in sociology journals.
4.3 Country and institution of the main author
Where do networks and innovation papers come from? Overall, we counted 3,461 institutions across 124 countries where the main author was aﬃliated. Examining the
countries of the institutions, the United Kingdom and the US stand out, with 18.9%
and 17%, respectively (Table 1). Interestingly, authors from Spain also strongly contribute to networks and innovation literature. Some Asian countries are found in the midrange, probably due to the interest in investigating the role of business group networks:
guanxi qiye (Taiwan), chaebol (South Korea), qiye jituan (China), and keiretsu (Japan).
There is a notable absence of publications on networks and innovation from Latin

Table 1. Country of the institution where the main author is aﬃliated.
Frequency

Percentage

KEI *

UK
811
18.7
8.76
USA
736
17.0
8.77
Spain
401
9.2
8.35
China
393
9.1
4.37
Italy
313
7.2
7.89
Australia
256
5.9
8.88
Germany
241
5.6
8.90
Netherlands
222
5.1
9.11
Canada
162
3.7
8.92
Taiwan
159
3.7
8.77
Finland
155
3.6
9.33
France
141
3.2
8.21
South Korea
131
3.0
7.97
Sweden
130
3.0
9.43
Denmark
96
2.2
9.16
Brazil
85
2.0
5.58
Belgium
78
1.8
8.71
Portugal
78
1.8
7.61
Norway
77
1.8
9.11
Japan
64
1.5
8.28
India
62
1.4
3.06
Switzerland
61
1.4
8.87
Poland
59
1.4
7,41
Malaysia
54
1.2
6.10
Source: own elaboration. * Knowledge Economy Index (KEI) is an aggregate index representing a country’s overall preparedness to compete in the Knowledge Economy. The KEI is based on four subindexes: (1) economic incentive and
institutional regime, (2) innovation and technological adoption, (3) education and training, and (4) information and
communications technologies infrastructure (1995–2012) (World Bank, 2020).
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America, whereby only a few authors from Brazilian institutions explored the topic.
Research on networks and innovation seems more likely to emerge in knowledgebased economies. The countries in which more research on networks and innovation
emerged are those with better incentives and infrastructures for innovation (see Table 1).
Regarding the institutional aﬃliation of the main author, no universities or research
centers stand out in particular. Unexpectedly, the top contributing institutions on networks and innovations are not the top universities in the world ranking (QS Top Universities, 2021) (see Table 2). For example, we identiﬁed a set of Spanish universities as the
top submitting institutions: Universitat Politècnica de Valencia (UPV), Universidad de
Castilla-La Mancha (UCLM), Universidad de Sevilla (US), Universidad del País Vasco
(UPV/EHU), and Universidad Jaume I (UJI). The signiﬁcant production on networks
and innovation in these Spanish institutions emerges thanks to a set of leading authors
with several publications: Exposito-Langa (UPV), García Villaverde (UCLAM), Martínez-Torres (US), Barrutia and Echebarría (UPV/EHU), and Molina-Morales (UJI).

Table 2. Institutional aﬃliation of the main author.
Institution
University of London
University of Manchester
University of California
University College London
University of Oxford
University of Nottingham
Cardiﬀ University
Utrecht University
Aalto University
University of Helsinki
Ghent University
London School of Economics
University of Birmingham
University of Georgia
Universidad de Sevilla
Chinese Academy of Sciences
University of North Carolina
Harvard University
University of Southampton
Universitat Politècnica de Valencia
University of Edinburgh
University of South Denmark
University of Texas
Universidad de Castilla-La-Mancha
Penn State University
Erasmus University Rotterdam
Imperial College London
University of Valencia
University of Cambridge
University of Melbourne
University of Warwick
University of Sussex
Università di Padova
Universidad del País Vasco
Lund University
Seoul National University
Universitat Jaume I
Source: own elaboration

Country

Frequency of articles

QS World University Ranking 2020

UK
UK
USA
UK
UK
UK
UK
Netherlands
Finland
Finland
Belgium
UK
UK
USA
Spain
China
USA
USA
UK
Spain
UK
Denmark
USA
Spain
USA
Netherlands
UK
Spain
UK
Australia
UK
UK
Italy
Spain
Sweden
South Korea
Spain

163
64
60
55
48
42
41
40
38
36
34
34
34
34
31
31
31
30
30
28
28
28
28
27
27
27
27
27
27
27
27
26
26
25
23
23
22

349
29
28–456
8
4
96
154
120
134
107
130
44
81
474
601–650
n.a.
90
3
97
336
20
372
65
801-1,000
95
183
9
581–590
7
38
62
246
234
651–700
92
36
n.a.
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Most of this Spanish production was around the role of social capital rather than network
analysis.

4.4 Most commonly-cited and -referenced publications
The 10% most commonly-cited papers of the whole production on networks and innovation (180 papers) belong predominantly to the subjects of management (59.4%) and
business (40.6%) (Table 3). The absence of sociology is once again notorious: only
2.2% of the most commonly-cited articles on networks and innovation (4 out of 180)
were in sociology journals.
Table 4 shows the ten most commonly-cited publications within the ﬁeld,
namely the most referenced papers among the population of articles on networks
and innovation in social science journals. The top ten articles were all issued in Q1
journals: eight of them in management journals, one in business (Trusov et al.,
2009), and one in sociology (Burt, 2004). These most commonly-cited papers conducted research about organizations, including processes, structures, stakeholders,
and capabilities around networks and innovation. Only one of these articles is
theoretical (Rowley, 1997), whereas the other nine conducted quantitative explanatory studies and employed regression analysis to test relationships between networks and organizational outcomes. All of these articles place networks as an
independent variable and in several of them innovation was the dependent variable
(Burt, 2004; Reagans & McEvily, 2003; Subramaniam & Youndt, 2005; Tsai, 2002;
Tsai & Ghoshal, 1998). Innovation is perceived as an outcome resulting from networking patterns. The structure of connections determines the emergence of ideas
or the spread of knowledge, and not in the other way around. In order to understand this dominant structuralist vision in the ﬁeld of networks and innovation, we
analyze subsequently the publications that articles in this ﬁeld most commonly
referenced.
Table 5 displays the ten most commonly-referenced publications by the articles on
networks and innovation, namely the papers that were the most commonly cited to
build the networks and innovation literature. Most of them are theoretical papers on networks and social capital. Only one of them is more focused on innovation than networks
(Cohen & Levinthal, 1990). Besides publications from Q1 management journals, here we
found more contributions from sociology, issued in American Journal of Sociology. The
only scholar with two contributions in the top ten of the most commonly-referenced is

Table 3. Most frequent subject categories of the 180 most commonly-cited articles on networks and
innovation (non-excluding categories) according to the journals were the articles were issued.
Management
Business
Planning & Development
Economics
Environmental studies
Geography
Source: own elaboration.

Frequency

Percentage

107
73
33
30
19
19

59.4%
40.6%
18.3%
16.7%
10.6%
10.6%
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Table 4. The 10 most commonly-cited articles within the ﬁeld of networks and innovation.
Article

Cites

Tsai & Ghoshal, 1998
Burt, 2004
Reagans & McEvily, 2003
Subramaniam & Youndt, 2005
Rowley, 1997
Walker G Kogut B Shan W. 1997. Social capital, structural holes and the formation of an industry network.
Organization Science
Park SH Luo Y. 2001. Guanxi and organizational dynamics: Organizational networking in Chinese ﬁrms. Strategic
Management Journal
Tsai, 2002
Trusov et al., 2009
Shane S Stuart T. 2002. Organizational endowments and the performance of university start-ups. Management
Science

1,718
1,187
1,017
766
649
587
585
561
454
440

Source: own elaboration.

the sociologist Mark Granovetter, thanks to his theories on weak ties and embeddedness
(Granovetter, 1973; Granovetter, 1985). Four of the top ten referents focused explicitly on
social capital (Adler & Kwon, 2002; Coleman, 1988; Nahapiet & Ghoshal, 1998; Tsai &
Ghoshal, 1998), and four of them applied network analysis methods (Burt, 1992; Powell
et al., 1996; Tsai & Ghoshal, 1998; Wasserman & Faust, 1994). In general, most of this
inﬂuential literature emphasizes the structural aspect of networks and social capital,
namely the notions that action is embedded in networks (Granovetter, 1985), agents
can change the structure but the network structure inﬂuences the production of ideas
(Burt, 1992), and the social capital of organizations determines organizational forms
and decisions (Adler & Kwon, 2002; Nahapiet & Ghoshal, 1998; Powell et al., 1996;
Tsai & Ghoshal, 1998).
Comparing Tables 4 and 5, we observe that only two works matched: Burt’s (1992,
2004) contribution on structural holes, and Tsai and Ghoshal’s (1998) research on
intra-ﬁrm networks and value creation. We found that most of the inﬂuential works
for the development of networks and innovation literature were not studies on networks
and innovation. Whereas the most commonly-cited papers on networks and innovation
were empirically oriented, interested in organizations, and focused on management
issues, the inﬂuential scholarships for them were theoretical sociological analyses on
the structural power of networks.

Table 5. The 10 most commonly-referenced publications by articles on networks and innovation.
Publications

Cites

Orientation *

Burt, 1992
Granovetter, 1973
Nahapiet & Ghoshal, 1998
Cohen & Levinthal, 1990
Coleman, 1988
Granovetter, 1985
Adler & Kwon, 2002
Wasserman & Faust, 1994
Powell et al., 1996
Tsai & Ghoshal, 1998

325
308
301
276
261
214
194
193
186
169

T-E
T
T
T-E
T-E
T
T
M
E
E

Source: own elaboration. * T: theoretical, E: empirical, T-E: theoretical and empirical.
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5. The network of the scientiﬁc production on networks and innovation:
bibliographic coupling network analysis
We built a network in which nodes represent articles on networks and innovation, and
lines are the bibliographic coupling relations between the articles. Articles are connected
if they have references in common, whereby the more connected that they are, the more
similar their knowledge base. The network comprises the articles on networks and innovation (nodes), and their references in common (lines). Only ties with more than ﬁve
references in common were selected to exclude less related papers.
A large component comprising 960 nodes (articles) was identiﬁed. Accordingly, 55.9%
of the articles have at least six references in common with at least another article in the
ﬁeld. The rest of the components were small (size lower than nine nodes), so they were
not considered a relevant community. Within the main component, a modularity analysis was applied to detect internal communities. The analysis was repeated with a diﬀerent
number of communities to ensure greater reliability of the results. Finally, four large
communities were identiﬁed (Q = 0.273).1 Papers were clustered in the same community
because they have more references in common than those that they share with other
communities. Each community represents a cluster of articles on networks and innovation with shared backgrounds and sources. We examine the content of each large community through words in article titles, dominant thematic categories, national origins,
average citations received per paper, and the most commonly-cited articles in the ﬁeld.
Studies in the ﬁrst and largest community (17.5% of the articles on networks and innovation) analyzed the structural eﬀects of social networks. The most used words in the
articles titles were network(s) (present in 61% of the papers of this community), and social
(31%). Distinctive words included in the article titles of this community but not in the
other clusters were analysis, structure (structural), research, and eﬀects. Pairs of words
that most commonly appear in an article title were social and networks, social and capital,
and network and eﬀects. Most of the articles classiﬁed into the subjects of business
(59.8%) and management (33.2%). The main authors of these manuscripts were aﬃliated
to a greater extent with US institutions (32.1%). There is a very strong variation in the
journals in which these papers were published. The articles of this community are
those that have been cited the most (average of 43.3 citations per article, SD = 148.4).
The most commonly-cited papers on networks and innovation within this cluster are
Social Capital and Value Creation: the Role of Intra-ﬁrms Networks (Tsai & Ghoshal,
1998), and Structural Holes and Good Ideas (Burt, 2004).
Studies in the second community (12% of the articles on networks and innovation)
addressed knowledge networks and innovation issues. Networks, innovation, knowledge,
cluster(s) and regional were the most frequent words in the article titles. The most
repeated pairs of words were knowledge and networks, and networks and innovation.
This research community worked in the areas of environmental studies (40.8%), geography (37.4%) and economics (36.4%). The authors were aﬃliated with European institutions, in the United Kingdom (17.2%), Spain (12.3%), Germany (11.8%), Italy
(8.9%), and the Netherlands (8.9%). Only six out of the 206 articles in this community
are from US authors. The origin of the authors seems to partially inﬂuence the choice
of literature and the topics. A signiﬁcant percentage of the articles of this community
were issued in the journals Regional Studies (14.1%) and European Planning Studies
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(11.2%), whereby the editors of both journals almost entirely belong to European universities. The most commonly-cited papers on networks and innovation in this community
are Giuliani’s studies on knowledge networks in clusters (Giuliani, 2007; Giuliani & Bell,
2005).
Articles in the third community (13% of the scientiﬁc production on networks and
innovation) focused on social capital and knowledge capabilities. The most used
words in the titles were capital, social, innovation, and knowledge. Distinctive words in
this community were intellectual, capacity, and capability. Social and capital was the
most repeated pair of words in the titles. Most of the studies fall in the subject categories
of management (72.8) and business (50.0%). This community features more diversity in
the aﬃliation of the main authors, only those from Spain (17%) slightly stand out. A
broad variety of management journals issued these papers. The most commonly-cited
article on networks and innovation belonging to this cluster was The Inﬂuence of Intellectual Capital on the Types of Innovative Capabilities (Subramaniam & Youndt, 2005).
Studies in the fourth community (6.5% of the articles on networks and innovation)
examined social capital for entrepreneurship. The most frequent words in the titles
were social and capital, present in 73% and 64% of the articles, respectively. Distinctive
words were those associated with entrepreneurship, namely entrepreneurial, entrepreneurs, entrepreneurship, and SME. Network analysis and networking terms were barely
included in the titles. Social and capital was the most frequent pair of words in article
titles. Subject categories of articles were highly heterogeneous, likewise the authors’
aﬃliation. Regional Studies (8.1%) and Industrial Marketing Management (4.5%) issued

Figure 2. Bibliographic coupling network of articles on networks and innovation and internal communities, only main component and ties greater than 8, Source: own elaboration.
Nodes: articles; lines: references in common; blue nodes: structural eﬀects of social networks; green nodes: knowledge
networks and innovation; orange nodes: social capital and knowledge capabilities; yellow nodes: social capital for
entrepreneurship.
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several of these papers. Articles of this community were the least frequently cited on average (mean = 18.3, SD = 28.7).
The visualization of the four communities in the bibliographic coupling network
shows that all clusters are connected to each other, revealing that the invisible colleges
have several referents in common, and thus shared theoretical and empirical backgrounds. These results show that network analysis (more applied in research communities 1 and 2) and social capital (communities 3 and 4) are interdependent
approaches in the study of innovation issues. Studies on networking did not constitute
a single research community, probably due to the lack of seminal works in this area.
Figure 2.

6. Conclusions
The incorporation of network approaches to the study of innovation emerged in the
1990s when theoretical and methodological frameworks were necessary to investigate
the role of social interactions in innovation processes. Although initially the term networking was a way of categorizing interactions within and between organizations, during
the 2000s social capital and network analysis insights dominated the ﬁeld. Both network
approaches oﬀered institutionalized theoretical and methodological frameworks to
measure networks and perform quantitative correlational studies that account for the
relationship between social interactions and innovation. The bibliometric analysis’ outcomes provide a fresh understanding of the main traits of the ﬁeld and can help to identify research gaps.
Although networks and innovation are everywhere and dozens of diverse disciplines
have worked on this ﬁeld, the scientiﬁc production has mostly concentrated on management and business subjects. The concern of business companies to ascertain suitable
organizational ties encouraged research on networks and innovation. However, while
management and business studies keep this ﬁeld alive, it is in sociology that the bases
of knowledge arise. The most commonly-referenced works were the sociological theories
of structural holes (Burt, 1992), embeddedness (Granovetter, 1985), the strength of weak
ties (Granovetter, 1973), the value of social capital (Adler & Kwon, 2002; Coleman, 1988),
and the link between social capital and human capital (Coleman, 1988; Nahapiet &
Ghoshal, 1998). This inﬂuential literature was theoretical and focused on networks’ perspectives rather than innovation. Surprisingly, the top-cited scholars on innovation in
management studies such as Calantone et al. (2002), Christensen et al. (2004) and Cooper
(1999), are not central sources or intellectual roots in the ﬁeld of networks and innovation. This fact informs the dominance of network approaches over innovation perspectives in the analysis of networks and innovation, which can explain the prevailing
perception that innovation is almost always an outcome of network patterns.
Four major interdependent research communities (invisible colleges) structure the
ﬁeld of networks and innovation in the social sciences: the structural eﬀects of social networks, knowledge networks and innovation, social capital and knowledge capabilities,
and social capital for entrepreneurship. Once again, a structural perspective prevails
where network properties and relational resources inﬂuence behavior. We found a
research gap concerning the impact of innovations on networks in organizations, and
the mechanisms at play when innovation aﬀects social relationships. Here is where the
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networking approach can contribute to advance the ﬁeld because networking characterizes interactions as a dynamic agent-based action rather than a relational structure.
Our analysis also revealed the lack of studies on networks and innovation from developing countries, especially from Latin America. The reasons behind this might include
the lower scientiﬁc production in English, the delay in the spread of network methods
across the region (networks analysis popularized in the late-2000s and the early
2010s), the fact that Latin American economies are not highly based on knowledge,
and private companies in the region lagging behind in R&D investments. However, several local city municipalities in Latin America – Sao Paolo, Santiago de Chile, and Medellin, among others – have embraced innovation in the last decade to tackle economic,
political, and social issues such as urban spawn, corruption, and childhood obesity.
Future studies should account for the social innovation that arises out of business organizations (Fernández-Esquinas, 2020). Covering this research gap could boost further the
sociology of innovation.

Note
1. Fourteen communities were detected within the main component through modularity
analysis, but only four of them are large and presented in this chapter.
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