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ABSTRACT

Venture capital is a cross-cutting discipline and research field. This study used bibliometric
indicators of publications indexed in Web of Science (WOS) Core Collection over the
last two decades to provide an overview of the main characteristics of its publications. A
total of 1,840 papers by 2,607 authors in 518 journals were reviewed. The publications
were examined in terms of temporal trend, geographical and institutional distribution,
references, authors, and citations. The results indicate that the importance of venture capital
research is increasing. In terms of impact, a small group of productive countries (e.g., USA
and UK) and authors (e.g., Cumming and Wright) contributed to a significant share of
these publications. Whereas China is expected to attract more attention to this topic in the
future. Harvard University is the most productive institution and the Journal of Business
Venturing is the most active journal. By topic, publications that address the contribution
of venture capital to entrepreneurship are the most cited. New areas of research have
focused especially on the implication of signal theory in venture capital networks, support
for decision-makers and crowdfunding as a new investment strategy. Today, the micro-
level is the dominant level (compared to the macro-level) in venture capital research. The
results of this study aim to contribute to supporting decision making in a venture capital
research management context and to serve as a guide for future researchers or evaluators.
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INTRODUCTION

The impact of venture business on economic growth has long been the subject of
debate among academics (Timmons & Bygrave, 1986; Barry et al., 1990; Lerner,
1995; Gompers & Lerner, 1998; Houben & Kakes, 2002; Samila & Sorenson,
2011). This debate still very recent and has focused on new issues (Pradhan et al.,
2018; Rizvi & Arshad, 2018; Dettenhofer et al., 2019). The importance of these
ventures is related to venture capital as an essential funding tool of all investments
based on new ideas (Florida & Smith Jr, 1990; Kortum & Lerner, 1998, 2000;
Dushnitsky & Lenox, 2005; Rossi & Martini, 2019; Gonzalez-Uribe, 2020; Que
& Zhang, 2020). In 50 years of development, a large number of studies on venture
capital in various aspects have emerged around the world and have contributed
with different definitions and characteristics (Landstrom, 2007).

Overview of Venture Capital

Venture capital is defined as equity-linked investments in which investors support
entrepreneurs by providing the funds and management skills needed to exploit
market opportunities for long-term profits (Kortum & Lerner, 1998). There are
generally three types of venture capital: (1) angel investors, typically, wealthy
individuals who provide financing to entrepreneurs in exchange for an equity
stake in the company (Prowse, 1998; Mitteness et al., 2012); (2) strategic venture
capital, also known as corporate venture capital. This form of venture capital
allows non-financial corporations to invest in ventures close to their core activities.
Most of those investments have strategic goals, usually to obtain access to new
technologies and innovations (Dushnitsky & Lenox, 2005; Wonglimpiyarat, 2016;
Rossi et al., 2019a). The third type is the (3) financial venture capital; this type
of venture capital, unlike corporate venture capital, has more than one general
partner, whose main objective is to have a good return on investment to satisfy its
investors (general partners), for which they will try to achieve good exits through
an initial public offering (IPO) or mergers (Zider, 1998; Lee & Wahal, 2004).

Venture capital is also a form of private equity financing that is provided by venture
capital firms or funds. The latter acts as a mediator between the funding sources
(mainly institutional investors) and entrepreneurial projects that are characterised
by rapid growth and high technology (Cumming & Johan, 2013). These firms
invest in businesses of all sizes in several sectors. Nevertheless, most of them
are only involved in businesses in particular phases and specific domains (Elango
et al., 1995). These characteristics of venture capital financing allow to classify
a wide range of these firms according to their investment stage. The investment
stage involves seed capital (first phase), start-up, early and middle stage.
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Furthermore, venture capital firms are complex agents, and their value depends
on their ability to interact with others through multiplex functions (Ferrary &
Granovetter, 2009). The main functions that have sorted in venture capital research
include financing, selecting, collective learning function, signaling function, and
embedding function. Financing is the best known economic function (Gompers
& Lerner, 2004; Ferrary & Granovetter, 2009). Venture capital firms fund
entrepreneurial firms in exchange for returns on equity and incur high financial
risk, unlike banks and financial markets, which do not lend money to this type
of investment due to a lack of assets and a high level of risk exposure (Baldi
et al., 2015). Regarding the selecting function, venture capital firms try to fund
the most promising projects because their profits depend on the performance of
their investments (Brander et al., 2002; Knockaert et al., 2010). Out of more than
500 business plans received per year, only three or four start-ups will be funded
(Ferrary & Granovetter, 2009).

As far as the collective learning function is concerned, over the years, venture
capital firms have accumulated considerable knowledge on the creation and
development of entreprencurial businesses, evaluating thousands of projects,
funding them and accompanying dozens of start-ups. They have in-depth
knowledge of industrial, technological, legal, and managerial issues (Brander et
al., 2002; Ferrary & Granovetter, 2009). They can also exploit their knowledge to
adopt financial strategy behaviours in supporting innovations (Minola & Giorgino,
2008; Rossi et al., 2017; Rossi et al., 2019a; Rossi et al., 2020a; Ma, 2020) and can
act ambidextrously in venturing investments (Ferrary, 2011; Hill & Birkinshaw,
2014; Rossi et al., 2019b; Rossi et al., 2020b).

Another function is the signaling function, which means that start-ups funded by a
venture capital firm are a positive signal to other agents in the venture capital firm
network because of their high-status and encourages these agents to establish links
with it (Newman, 2003). Finally, the embedding function means that venture capital
firms are deeply embedded in the business network, embedding entrepreneurs in
the businesses they support and providing with access to information, resources,
service providers, and business partners through their investors (Ferrary &
Granovetter, 2009).

Venture capital research has two levels of analysis: micro and macro. Initially,
academics specialising in micro-level analysis seek to explore venture capital
implementation strategies, entrepreneurial behaviour and the relationship between
venture capital firms, institutional investors, and entrepreneurs. At this level,
research has focused on specific topics such as project selection. For instance,
Ueda (2004), who studied a signal model, explained the difference between banks
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and venture capital firms in terms of project evaluation and selection, performance
of entrepreneurial investee firms, how venture capital firms implement good
governance of their investment portfolio, contracting, and agency issues.

Meuleman et al. (2017) referred to syndication among venture capital firms and
alliance strategies. Furthermore, Hellmann (2006) illustrated the case of initial
public offerings (IPOs). On the other hand, research at the macro-level has mainly
focused on the venture capital economic impact on the structure of the national
economy and its different variables. The latter have been a discussion topic for
several academics to determine the main elements affecting the national economy.
Thus, Gompers and Lerner (1998), Timmons and Bygrave (1986), and Pruthi and
Wright (2019) have argued that government policies, entrepreneurship, economic
growth, innovation, financial markets, internationalisation, and job creation are
the main components of any economy. Gilson (2002) pointed out that the venture
capital industry in the USA has developed through market forces, unlike the rest
of the world. Nevertheless, they have made great efforts to engineer their venture
capital market. To this end, this study examines how countries can establish their
venture capital market by addressing three foundations: the entrepreneur, the
financial intermediary, and the capital.

Research Presentation, Objectives and Value

Venture capital research encompasses a wide range of academic disciplines such as
finance, management, economics, law, and sociology (Cornelius & Persson, 2006;
Cancino et al., 2018). The involvement of academics from different disciplines
further encourages the venture capital topic to expand and grow. This capacity
for growth requires an ongoing review on the evolution of research in this topic.
Consequently some studies have reviewed the existing literature on venture capital
and identified the major research streams in terms of internationalisation (Wright
et al., 2005; Park et al., 2015; Devigne et al., 2018) and the key considerations
relevant to the venture financing domain to understand this phenomenon (Wright
Robbie, 1998; Wood & Wright, 2009; Narayanan et al., 2009; Cumming & Zhang,
2016; Drover et al., 2017; Kohn, 2018; Harrison & Mason, 2019).

Current knowledge of bibliometric analyses regarding venture capital is scarce.
There have been only a few recent studies that present the evolution of venture
capital research using bibliometric analysis (Cornelius & Persson, 2006; Cancino
et al., 2018; Tenca et al., 2018; Reverte & Badillo, 2019). Although previous
research has covered some perspectives of bibliometric analysis, others have
received scant attention. In the three most recent bibliometric studies, Reverte and
Badillo (2019) focused on alternative equity financing, where venture capital is
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part of the analysis, and the field research is limited to the business economics
domain in the selection of the database. Tenca et al. (2018) focused on business
angels, which is informal venture capital, and the field research is also limited to
the business economics domain. The study of Cancino et al. (2018) focused on the
most influential journals in venture capital research.

In this study, the bibliometric review aims to extend the literature by globally
analysing venture capital publications in different Web of Science (WOS)
categories. Our bibliometric analysis covers 1,840 papers and focuses on the
quality and quantity of venture capital research over the last two decades using
the VOSviewer software. The review aims to cover most of the perspectives in
the bibliometric analysis to give an overview of this research topic and its trends.
Therefore, co-authorship, co-citation, and co-occurrence are included in the
analysis, with maps indicating their cooperation networks and influence. Available
bibliometric information was used as a basis for decision-making and performance
assessment of funding agencies and research and recruitment institutions (Butler,
2003; Abramo et al., 2009; Schneider, 2009; Hicks et al., 2015; Moher et al.,
2018). Hence, the main contribution of this review is to support decision-making
in a venture capital research management context.

In addition, the aim is to provide clarification for future researchers or evaluators,
including research patterns, influential authors and publications, core journals,
countries, and institutions. The main influential research clusters and the overall
development of the research topics on venture capital, as well as citations and co-
citation analysis, open access vs. non-open access policy are addressed. This study
also provides both theoretical and practical insights to support and guide research,
particularly on emerging financial markets. The paper is organised as follows: first,
the details of the data collection and the methods used in the analysis are presented,
then the conclusions drawn from the bibliometric data and network maps are
summarised, and the main conclusions are discussed. Finally, the limitations and
implications of the review are highlighted.

DATA AND METHODS

In any empirical study, reliable data is identified as the pivotal core to valuable
research. Therefore, most bibliometric studies emphatically use archival records to
collect raw data (Milojevi¢, 2014). To this end, this paper focuses on the extraction
of data from bibliographic records, taking advantage of common indexes. The
Scientific Citation Index (SCI), Social Science Citation Index (SSCI), and Arts
and Humanities Citation Index (AHCI) (Karaulova et al., 2016; Liu et al., 2017;
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van Nunen et al., 2018) were used to collect the necessary information from the
WOS core collection database on 31 January 2019. The keyword “venture capital”
was used as a search topic from 2000 to 2018. This topic search means that the
term “venture capital” is identified in the title, abstract, and/or keywords of the
publications. Table 1 provides an overview of the data and methods used in this
study. It is important to note that changing the date of data acquisition can change
the results, and this is due to fact that the WOS is continuously updated — also
retrospectively — which may result in minor changes over time (Liu et al., 2013;
van Nunen et al., 2018).

In this study a total of 1,840 publications on venture capital were considered. All
available publications types (n = 11) and in different categories (n = 25) were
included in the analysis. The database contains complete records and cited
references for each publication, such as author name(s), publication title(s),
publication type(s), author affiliation(s), subject category(ies), publication
citation(s), publication abstract, publication reference(s), and relevant details.
England, Scotland, Wales, and North Ireland were grouped within the UK group.
Although with the high quality of the WOS Core Collection database, the problem
of missing data exists. Table 2 shows the missing data in the WOS database. This
indicates that the publications with missing data in a field were discarded in each
field-related analysis (e.g., publications with missing data in the author’s field were
discarded in the author and cooperation analysis).

Table 2 indicates that 197 publications (10.71%) did not contain data in the field
of abstract, 184 publications (10%) in the field of reference(s), 184 publications
(10%) in the field of author affiliation(s) (includes countries and organisations),
33 publications (1.79%) in the field of authors, and 1 publication (0.05%) in the
field of category(ies). This data did not systematically exist in some publications
because of their type. Indeed, several researchers have indicated that ignoring
missing data in the WOS database may lead to inaccurate results (Franceschini
et al., 2016; Liu et al., 2018; Zhu et al., 2019). To this end, two free software
programs, Microsoft Excel and VOSviewer (version 1.6.11) (www.vosviewer.
com), were used to analyse and display data to complete the analysis of this study.
Database in tab-delimited format (Win) was inserted in Microsoft Excel for further
cleaning, and to create tables and curves. VOSviewer was used to build and display
bibliometric maps (van Eck & Waltman, 2010). Based on the bibliographic data,
the co-authorship and co-citation maps were created. Authors, organisations, and
countries were used as the unit of analysis in co-authorship, and cited references
were used as the unit of analysis in co-citation. Also, a map of co-occurrence terms
based on text data was created.
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RESULTS AND DISCUSSION

This section presents and discusses the results obtained. It is important to note that
the data collected from the WOS records for the period 2000-2018 reflects the
search results at the time of the evaluation.

Publication Output and Growth Trend

From 2000 to 2018, and over the past two decades, the number of peer-reviewed
venture capital publications has considerably increased (Figure 1), which
represents the evolution of venture capital research publications. According to the
WOS records, an increasing trend in the number of publications can be observed.
The average number of papers published per year in the venture capital field is
97 publications, with the highest number recorded in 2014 and 2016, with 147 and
154 publications, respectively.

In general, the venture capital research field has received more attention in the
last 10 years. The cumulative number of publications in this area over the last
two decades has reached a total of 1,840 publications, which represents more than
65% (1,201 publications) published over the last 10 years (Figure 1). The paper
by Cornelius and Persson (2006) allowed to compare the evolution of the number
of publications in the venture capital field before 2005 and over the last decade,
which translates into a steadily increasing rate of venture capital research.

The trendline of the cumulative number of publications between 2000 and 2018
was studied in more detail and plotted in Figure 1. In the case of exponential
growth, a significant correlation was observed between the cumulative number
of venture capital publications and the period 2000-2018, with a coefficient of
determination (R? = 0.81). The trendline equation provides insight into the future
evolution of the venture capital research topic, taking into consideration that the
WOS can be updated by adding other sources, i.e., by indexing new journals.
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Figure 1. Number of venture capital publications and cumulative number of venture
capital publications per year

Authors and Their Cooperation

According to the WOS records, a total of 1,840 publications were published
by 2,607 different authors, with the exception of 33 that were not identified
by name (anonymous; see Table 2). Under these conditions and to limit bias,
authors with similar names or using different names in their publications were
identified and merged (e.g., Cumming, D. and Cumming, D.J.). Consequently,
the average number of authors per publication was 1.41. In other words, 30.65%
(n = 564/1,840) of the publications had a single author, compared to 34.4%
(n=633/1,840) of the publications had two authors. Whereas, 23.8% (n=438/1,840)
of the publications had three authors, and 9.35% (n = 172/1,840) had more than
three authors (with a maximum of 12 authors). Therefore, it can be noted that there
is a highly collaborative work element among researchers in the field of venture
capital research with multi-authored publications accounting for approximately
68% of all titles. A considerable number of co-authored publications indicates
tremendous potential for future collaboration (van Nunen et al., 2018).

Table 3 lists the 10 most productive authors publishing in the venture capital
domain. The ranking is based on the author’s total number of publications, as
shown, Cumming ranking first with 52 publications, followed by Wright with
34 publications. In contrast, the productivity of the other authors ranges between
18 and 13 publications. According to the number of citations and the number of
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citations per publication, Lerner is the most cited author in venture capital research
(average citation per publication = 128.5) despite his 18 publications ranking him
after Cumming and Wright. Lockett (n = 68.47) and Wright (n = 54.29) are also
considered among the most cited authors.

Table 3
Top 10 of most productive authors publishing on venture capital
No.*  Author name gfo ;111::}13), . pﬁﬁﬁlct;iro(:lt; Citations ciggzz,g.;er pulgll;rcr;l:ieorn(;fas
publication first author
1 Cumming, D.J USA 52 2,153 41.40 46
2 Wright, M. UK 34 1,846 54.29 5
3 Lerner, J. USA 18 2,313 128.50 10
4 Manigart, S. Belgium 18 551 30.61 3
4 Schwienbacher, A.  France 18 409 22.72 3
5 Mason, C.M. UK 16 838 52.38 12
6 Lockett, A. UK 15 1,027 68.47 4
7 Maula, M.V J. Finland 15 629 41.93 3
7 Harrison, R.T. UK 14 595 42.50 7
8 Johan, S.A.B. Canada 13 266 20.46 3

Note: *Equally productive authors have the same ranking number

Co-authorship illustrates the number of publications of the authors and how they
are interconnected. The co-authorship network in venture capital research was
analysed with VOSviewer and is presented in Figure 2. The size of the circles
indicates the number of publications, and the distance between the circles in
the viewer approximates the relationship or similarity. The thickness of the link
between authors also indicates the strength of co-authorship (van Eck & Waltman,
2014). The network includes only 204 authors in total in 16 clusters. No cluster
includes authors who have published less than two papers on the topic or have not
connected with other authors in the network.

The significance of Cumming and Wright can be appreciated and represented in
two main clusters. The map (Figure 2) indicates that Johan and Schwienbacher
are in the same cluster as Cumming, while Lockett and Manigart are in the same
cluster as Wright. Although Lerner, Mason, and Harrison have a significant
number of publications as first author (10, 12, and 7, respectively), these authors
are not displayed on the cooperation network because of their low collaborative
work. In addition to the two clusters of top-ranked authors, other main clusters
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of authors can be distinguished on the cooperation network formed by Maula,
Colombo, Mohamed, Sorenson, and Kaplan. Other researchers are linked to one of
these prominent researchers.

Figure 3 shows a comparison between two main authors’ clusters overtime, the
Cumming and Wright clusters. The results indicate that Cumming’s cluster is the
largest cluster with 31 items compared to 21 items for Wright’s cluster. However,
Wright has the greatest co-authorship links among all other authors with the highest
total link strength (n = 63) across all 34 publications. It is important to note that the
total link strength represents the total strength of the author’s co-authorship links
with all others, while links represent the number of the author’s links with others,
and both are not equal to the number of publications (van Eck & Waltman, 2013;
Anwar et al., 2019). Wright has 24 links; he has 13 publications with Lockett,
most of them published around 2010, while Manigart is the second co-author in
terms of number of publications with Wright (8), most of which were published
around 2012. Cumming ranks second in terms of the co-authorship with 56 total
link strength in its 52 papers. He has 26 links; eight of them were published with
Johan around 2013, six with Schwienbacher around 2012 and six with Fleming
around 2008. Cumming is the most productive author, and his publications are the
most recent and published with a considerable number of authors.
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Figure 2. Authors cooperation in venture capital research
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Figure 3. Main clusters analysis
Journals Publishing on Venture Capital

At the time of this evaluation, venture capital publications were published in 518
(99.23%) source titles (journals and magazines) and four (0.77%) book series
titles. Among the source titles, there was a small contribution from 438 journals
(84.55%), where they published less than five publications. More than half of
the journals (57.52%) published only one publication, and 85 journals (16.4%)
published only two publications; 49 journals (9.45%) published 10 publications
or more on venture capital. Table 4 details the 10 most active journals publishing
on venture capital. These journals represent 22.6% (416/1,840) of all publications
and 36.66% (17,620/48,063) of total citations. Journal of Business Venturing is
the most active (n = 92) and the most cited (n = 5,746) journal, followed by Small
Business Economic and Journal of Corporate Finance.

The results show that the majority of contributions in the most active journals
are published in the business and management categories, as well as in the
economics, finance, accounting and finance, engineering, and operations research
and management science categories. When considering all source titles (Table 1),
the management category is the most frequent (with 613 publications), followed
by business (with 595 publications). In addition to those mentioned previously,
venture capital research results from many other categories such as biotechnology
and applied microbiology (e.g., in the journal Nature Biotechnology), chemistry
multidisciplinary (e.g., in the journal Chemical and Engineering News),
environmental studies (e.g., in the journal European Planning Studies), and political
science (e.g., in the journal Technological Forecasting and Social Change).
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Table 4
Top 10 of most active journals publishing on venture capital

. No. of No. of Impact .
*
No.* Journal title publications citations  Factor** Subject category
1 Journal of Business 92 5,746 6 Business, economics
Venturing and business
2 Small Business 65 1,361 2.852 Business, economics,
Economics management
3 Journal of 47 1,280 2.215 Economics, business,
Corporate Finance finance
4 Research Policy 39 2,484 4.661 Management, social
sciences, general
5 Journal of Financial 37 2,374 5.162 Business, finance,
Economics accounting and finance,
economics
6 Entrepreneurship 34 1,201 5.321 Economics and
Theory and business, business,
Practice economics
7 Strategic 28 2,362 5.482 Management
Management and organisation,
Journal management, business
8 International 26 196 0.869 Engineering,
Journal of multidisciplinary;
Technology management,
Management operations research and
management science
9 Journal of Banking 24 614 1.931 Business, finance,
and Finance economics, accounting
and finance
10 Strategic 24 404 3.488 Management, business,
Entrepreneurship economics and business
Journal

Note: *Equally active journals have the same ranking number; **Impact Factors were retrieved from the 2018
Journal Citation Reports

Languages, Countries and Institutional Distribution and Cooperation

Languages and countries of publications

Based on the evaluation, venture capital publications are published in eight
languages, most of them (98.64%; n = 1,815/1,840) being published in English.
There are publications in German (n = 12), Russian (n = 5), French (n = 3),
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Spanish (n = 2), Polish (n = 1), Slovak (n = 1), and Czech (n = 1). The English
language dominates the research on venture capital topic in the WOS database (see
also Waltman, 2016; Mongeon & Paul-Hus, 2016; Martin-Martin et al., 2018).
Therefore, the language is a limiting factor in the global research conversation
on venture capital. According to Li and Flowerdew (2007), Flowerdew (2008),
Cargill and O’Connor (2006), and McKinley and Rose (2018), the huge impetus for
researchers to write in English is actually to publish in international journals, even
if they use it as an additional language. The impact of language is crucial for the
multilingual scholars as they engage untapped or unknown resources (Flowerdew,
2001; Curry & Lillis, 2004; Uzuner, 2008; Mu, 2020), especially in the non-native
English-speaking countries where large emerging markets are shaping and forming
their venture capital industry development (e.g., China, Germany, or Japan).

Given that these publications are submitted from 66 countries, they were
determined based on the authors’ affiliations. Therefore, the same publication can
originate from more than one country. Figure 4 shows the USA accounts for the
largest number of publications (n = 773), followed by the UK (n = 266), Canada
(n=151), Germany (n = 132), and China (n = 122). It is worth noting that the top
10 countries are all developed countries. The majority of publications (91.62%;
n=2,100/2,292) were published in these countries, while noting a lower percentage
for developing and in transition countries (7,98%; n = 183/2,292), (0,13%;
n = 3/2,292), respectively. Even so, the underlying causes of the high interest in
venture capital research may be difficult to identify, but certain political (Anderson
et al., 2017; Wang et al., 2018), social, and economic factors (Bjerke & Hultman,
2004; Landstrom, 2007; Landstrom, 2007) may have a potential effect. Moreover,
we can observe the causal relationship amongst scientific research, knowledge,
and economic development (Yang et al., 2013; Bhargava, 2016).

Based on the titles of these publications, occurrence analysis was used to find
the most occurring countries and territories. These countries and territories
were mentioned as empirical, evidence, or case studies areas in venture capital
publications. The results show that there are 48 clearly defined empirical or
evidence areas and they occur 395 times (some publications have more than one
area). They represent: 395, 37.97% (n = 150) in Europe, 31.64% (n=125) in Asia,
22.02% (n = 87) in North America, 4.88% (n = 20) in Africa, 1.71% (n = 1) in
Oceania, and 1.46% (n = 6) in Latin America.
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Figure 4. Top 10 of most productive countries publishing on venture capital based on
author affiliation

In terms of countries as areas of studies, USA (n = 73) is the most occurred,
followed by China (n = 65) and Germany (n = 26). On the other hand, given the
average publications growth rate in these countries during the last five years, China
(with 21 %) surpasses the USA (with 9.8 %). This means that China will clearly
emerge in the near future as a more inspiring country for venture capital research.
The Asian continent draws attention to the need for further discussion on countries.
Table 5 summarises the state of venture capital research in the Asian territory/
countries. A few countries have participated in the case study on venture capital
in Asia, where China, Japan, South Korea, and India are included in most of the
publications. These countries have specifically tested venture capital-related topics
such as entrepreneurship (e.g., Suzuki et al., 2002; Dai et al., 2012; Scheela et al.,
2015), networks (e.g, Batjargal & Liu, 2004; Lehrer & Asakawa, 2004; Bruton
et al., 2009; Scheela et al., 2015), institutional theory (e.g., Bruton & Ahlstrom,
2003; Bruton et al., 2004; Bruton et al., 2009), emerging and transition economies
(e.g., White et al., 2005; Batjargal, 2007; Bruton et al., 2009; Scheela et al., 2015),
R&D and innovation (e.g., Lynskey, 2004; Wang et al., 2005), and contracts and
ownership structure (e.g., Yoshikawa et al., 2004; Mayer et al., 2005). However,
a more in-depth analysis could usefully explore the rationale and causes of the
influence of countries, as place of author affiliation or as areas of study, on venture
capital publications, taking into account the different institutional contexts.
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Venture capital research on Asian territory/countries

Asian TN of Total .. . . .
territory  publications C Publication(s) Main topic related to VC
Asia 10 199 Bruton et al. (2009); Dai Institutional theory;
et al. (2012); Bruton et al. syndication; emerging
(2004); Scheela et al. (2015);  economies; ethnic enclave;
Zhang et al. (2016) entrepreneurship; social
network
China 65 1,074 Bruton and Ahlstrom (2003); Institutional theory; social
Batjargal and Liu (2004); networks; entrepreneurship;
Batjargal (2007); White et al.  transition economy; R&D
(2005); Wang et al. (2005)
Japan 16 260 Mayer et al. (2005); Lynskey  Contracts; networks; R&D;
(2004); Suzuki et al. (2002);  entrepreneurship; ownership
Lehrer and Asakawa (2004);  structure
Yoshikawa et al. (2004)
India 11 179 Dossani and Kenney (2002);  Entrepreneurship; inclusive
Wright et al. (2002); Sonne finance and innovation;
(2012); Mani (2004); Bhatt social impact investment;
and Ahmad (2017) internationalisation
South 10 22 Cho and Lee (2013); Lim [PO; technology;
Korea and Kim (2015); Kim and entrepreneurial;
Heshmati (2010); Jung et al.  developmental state
(2017); Song et al. (2014)
Taiwan 4 156 Kung and Wen (2007); Grey system; investment
Saxenian and Li (2003); network; R&D; decision-
Tang and Chyi (2008); Wang making
and Tsai (2005)
Singapore 3 60 Wang and Ang (2004); Liability of foreignness;
Lu and Hwang (2010); deals; national innovation
Wonglimpiyarat (2013) system
Malaysia 2 23 Indergaard (2003); Harrison  Institutional theory
et al. (2018)
Thailand 1 Wonglimpiyarat (2013) National innovation system
Vietnam 1 4 Klingler-Vidra (2014) Industrial policy;
international organisations
Pakistan 1 8 Arshad et al. (2018) Renewable energy
investment
Iran 1 0 Malekdar (2012) Science and technology

parks

Note: * The publications arranged in citations order from the most to the less. We focused on the top 5, if they’re
more than 5. TN = total number; C = citation; VC = venture capital
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Figure 5 shows the co-authorship between countries, where network countries have
published more than 10 publications on the topic. The network consists of circles
and edges, while the circles represent the countries, and the distance between them
indicates relatedness or similarity; the edges represent the cooperation between
these countries. The visualisation of the network indicates three clusters, each
cluster includes countries that have a relatively strong relation. Only the countries
with the greatest total link strength are selected. The USA is a pivotal country
in the red cluster, and it has three other major contributors: Canada, China, and
Australia. The USA has cooperated frequently with Canada, the UK, China,
Switzerland, and Germany with 49, 46, 39, 15, and 12 cooperative publications
(CPs), respectively. The UK is a pivotal country in the green cluster, and it has
cooperated frequently with six other major contributors: Germany (CPs = 21),
Belgium (CPs = 21), the Netherlands (CPs = 14), France (CPs = 12), Italy (CPs
= 8), and Spain (CPs = 5). Switzerland is a pivotal country in a small blue cluster
with Finland (CPs = 5), Denmark (CPs = 4), Austria (CPs = 3), and Sweden (CPs
= 1) as major contributors.

spain
; italy austpalia aman
rance .
nethéglands = chile
belgium c%ia
singapore
erfman * : )
sergRny - peoplésy china
norway
taiwan
southskorea
austria
denmark sweden
switzérland portugal

finland

Figure 5. Cooperation network between countries in venture capital research

In addition to the previous analysis on Asian territory/countries, China has
frequently cooperated with Taiwan (CPs = 8), Singapore (CPs = 5), South Korea
(CPs = 2), and Japan (CPs = 2). Moreover, with a total of 84 CPs, China has
cooperated with Asian countries in only 18 of them. As noted in other scientific
research fields, the collaborative countries are, in general, geographically correlated
and centered around the most productive countries (Zheng et al., 2016; van Nunen
et al., 2018). As a result, the increase in China’s venture capital publications is
likely to broaden the Asian research network connected to and centered on China.
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Talking into consideration the average publication years, it can be noticed that
the most recent publications were by China (around 2014), compared to Canada
(around 2011), the USA, the UK, and Germany (around 2010).

Organisations

Considering the participation of organisations, it reached a total of 1,280 different
research organisations that participated in 1,656 publications. One should keep
in mind the neglect of publications that do not contain the organisations’ data
(Table 2). Most organisations (65.39%) have a very low participation in venture
capital research, as evidenced by participated in one publication only, while 14
organisations (1%) produced 20 or more publications. Figure 6 shows the 10
most productive organisations, and as can be seen, the USA is represented by five
organisations, including Harvard University, which is the most productive (n = 59)
organisation in terms of venture capital. It is therefore interesting to determine the
reasons that may have led organisations to pay more attention to venture capital
research. These reasons are of great importance, but their inclusion in this discussion
must be accompanied by additional information that the WOS database does not
have, such as organisations categories (i.e., academic, private, or governmental),
major policy in research, investment and funding, and the availability of venture
capital in the organisation area.
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Figure 6. Top 10 of most productive organisations publishing on venture capital
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Cited analysis

This analysis indicates the citation number of the publications (each publication) as
areference (Li & Hale, 2015; van Nunen et al., 2018). The results indicate that at the
time of the evaluation that the venture capital publications were cited 48,063 times
as a reference in WOS publications, by an average of 26.12 (n = 48,063/1,840),
while one-fifth (n = 21.14%) of publications were not used as a reference. The
majority (93.86%) of publications were cited 100 times or less, and more than half
(59.35%) were cited 10 times or less, while 38.20% of publications were cited
from one time to ten times. Figure 7 shows that open access publications (OAPs)
and non-open access publications (non-OAPs) both contribute to the number of
publications and citations. OAPs account for about one tenth (9.51% = 175/1,840)
of all publications and 14.09% (n = 6,772/48,063) of total citations, while the
average of OAPs citations per publication is 38.7 (n = 6,772/175). Therefore, it
is clear that the OAPs contribution to citations exceeds their contribution to the
number of publications in most years, in contrast to the non-OAPs. As a result,
OAPs increase the citation rate of venture capital publications.
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Figure 7. OAPs and non-OAPs contribution in the number of publications and citations

Powell et al. (2005) and Lee et al. (2001) have the most cited publications.
Table 6 indicates that the “Network dynamics and field evolution: The growth of
interorganizational collaboration in the life sciences” and “Internal capabilities,
external networks, and performance: A study on technology-based ventures”
publications were cited 789 times. Considering the average citation, the publication
by Powell et al. (2005) was cited 56.36 times per year. This is the highest citation
average, compared to the most frequently cited venture capital publications, which
represent 0.54% (n = 10/1,840) of the publications and 12.77% (n = 6,140/48,063)
of the citations. The time span of these most cited publications was from 2000
to 2005. According to citation behaviour studies, the probability of being cited
depends on many factors such as time (Case & Higgins, 2000; Bornmann &
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Daniel, 2008), the prestige, language and availability of the publishing journal
(van Leeuwen et al., 2001; van Raan, 2005; Bornmann et al., 2008; Zhu et al.,
2015), and social networks that exist among authors (White, 2001; Stokols et al.,
2008). Therefore, researchers should use citation analysis, taking these factors into
account.

With respect to the main topic, the contribution of venture capital to entrepreneurship
covers four out of ten publications. The other publications address topics related
to the relationship between venture capital and capitalisation, collaboration, or
innovation. The results show that the American Journal of Sociology was the
journal that published the most cited publications, and it is the most representative
with three times as many publications. Linking the number of citations to the
publishing policy (OAP/non-OAP), only two publications have an OAP policy.
OAP increases citation rates in venture capital research, where citation impact
factors are obtained by comparing the citation numbers for each OAP and non-
OAP appearing in the same (non-OAP) journals (Harnad & Brody, 2004).
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Co-citation analysis

If authors are included in the reference lists or are co-cited, it means that there is
a relationship or interaction between two publications. The more two publications
are cited together, the more similarities between them can be assumed (van Nunen
et al., 2018). A threshold of 20 citations was adopted out of a total of 1,656
publications on venture capital to analyse the co-citation aspect. It is important
to note that the publications that did not contain the references were overlooked
(Table 2). In these publications, a total of 90,247 references were used, with an
average of 49 references per publication, but the number of unique references used
was 46,750 references. As a result, only 393 references met the adopted threshold.

Figure 8 shows the co-citation analysis results obtained by VOSviewer. The circle
size represents the number of citations, while the distance between two circles
indicates the relationship strength between two publications or the similarities
between them. Circles with the same colour suggest a similar topic among them.
The co-citation map is divided into five clusters where every cluster represents a
research subfield in venture capital research. The red cluster has 117 items, the green
cluster has 95 items, the blue cluster has 75 items, the yellow cluster has 68 items,
and the purple cluster has 36 items. It is clear that the five groups are intertwined.
Therefore, the more intertwined the clusters are, the more correlated the research
fields are. After examining the title and abstract of each publication in the five
clusters, an appropriate title could be assigned to each of them. In short, these
clusters (the red, green, blue, yellow, and purple) represent the following subfields
respectively: venture capital networks, venture capital funding determinants and
contracting framework, venture capitalists’ investments activities, venture capital
selection function, and IPO of venture capital backed companies.

According to the results, the red cluster references have an important influence
in venture capital research. However, “Syndication networks and the spatial
distribution of venture capital investments” by Sorenson and Stuart (2001), “Whom
you know matters: Venture capital networks and investment performance” by
Hochberg et al. (2007), and “Interorganizational endorsements and the performance
of entreprencurial ventures” by Stuart et al. (1999) can be considered as the most
influential references in this cluster. Similarly, the publications from the green
cluster have an important influence as well; five references from this cluster can
be consulted among the 10 most cited publications in the field of venture capital
research. These publications are “The structure and governance of venture-capital
organizations” by Sahlman (1990), “Venture capital and the professionalization of
start-up firms: Empirical evidence” by Hellmann and Puri (2002), and “Financial
contracting theory meets the real world: An empirical analysis of venture capital
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contracts” by Kaplan and Strémberg (2003); in addition to “The syndication of
venture capital investments” by Lerner (1994) and “What drives venture capital
fundraising?” by Gompers and Lerner (1998).

martin;, 2002, j
murrayg, 1999,

foridapt foss, nuzgka® 1996.]
leleux b,2003, ] grilli 122034, r ‘hrstroud 008 w !
manlgav 202, ¢ Sapmw 1996 08 m I'.i( o3
" wri 1998 y -
jeng I@ 2000 G Srrin 1

.saplen‘j 1
kav'wo cumiirgel 20060

eﬁo'et 19 @

cummingdj, 2005 cum"& 2008 i . gram\/&’m 12
“gompers #
gompe 1996 @ R n°"'n931 b } Jom
baschal@ 200 sahl : 0gman .
tﬁe""d 998‘ X 0 stua %9'! 9199, 2
trestedj, 19%, s

v
schmidd@ou. 4 k!p| i Q},’ A . . wnn&was e ¢ . g 00%!
drneluzﬂ.‘hellma‘ . gomp%v A dushm@ g &
ortewegn, 200, barry@molj hqgseyl 2008, oy qmesbroﬂhw 20

h rk, 1986,
ok, el 2wz Naadle

® brava 1991,  carter 1990,
riterjn 1991,

Figure 8. Co-citation analysis of highly-cited references used in venture capital
publications

In the other two clusters (blue and yellow), there is only one reference in each
cluster that can be considered as the most influential reference: “What do venture
capitalists do?” by Gorman and Sahlman (1989) in the blue cluster and “Assessing
the contribution of venture capital to innovation” by Kortum and Lerner (2000)
in the yellow cluster. Finally and despite its smaller size, the purple cluster
contains two influential references: “Venture capitalist certification in initial
public offerings” by Megginson and Weiss (1991) and “Venture capitalists and
the oversight of private firms” by Lerner (1995). As a result, these clusters are
intertwined due to the authors’ influence that appears in more than a cluster. For
example, Sahlman has an influential publication in the green and blue clusters, as
well as Lerner where he appears in the green, yellow, and purple clusters. Those
authors are used as references in different clusters, and their papers are published
in different venture capital research subfields.

Term analysis
The visualisation and analysis of terms used in the venture capital domain provide

insight into main topics and trends in venture capital research. VOSviewer was
used to build the term network, where 25,036 terms were extracted from the titles
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and abstracts of the study sample. After verifying the terms, terms with a general
meaning, such as “vol”, “author”, “hypothesis”, and “iii”, were excluded, and
terms with similar meanings were merged, such as “venture capital funding” and
“VC funding”. The relevance score was calculated, and based on this score, 60%
of the most relevant terms were considered. Terms that occurred only in at least 10
publications were considered; 377 terms met this limitation.

Figure 9 represents the venture capital terms analysis network, where the circle
size indicates the occurrences of the terms, and the distance between them in the
visualisation network indicates the relatedness or the similarity. It can be said that
any decrease in the distance between the terms can result into a strong relatedness
between them (van Nunen et al., 2018), i.e., greater relatedness means that terms
occur much more together in the title and abstract than other terms.
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Figure 9. Venture capital terms analysis network

The terms in the map shows two main clusters; each cluster represents a level of
venture capital analysis. The first cluster (red) includes venture capital topics at the
macro-level. The most common terms in this cluster are: technology, economy,
system, area, government, institution, policy, and state. In addition, the analysis
of the red cluster terms indicates that the research at this level focuses on how to
establish a venture capital market, the impact of venture capital on the economy, and
the role of government, universities, private sector, and research and development
on this market. Moreover, the most cited publications at this level are those by
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Bruton and Ahlstrom (2003), Hall (2002), Hellmann and Puri (2000), Kortum and
Lerner (2000), Wright et al. (2002), Wright et al. (2005), and Cumming (2007).

The second cluster (green) includes terms such as performance, sample, PO,
period, private equity, equity, exit, contract, uncertainty, and valuation. This
analysis level contains several topics. Firm performance seems to be the most
common topic among researchers. The venture capital funds performance can be
measured by successful exits through an IPO (Hochberg et al., 2007). The green
cluster also contains terms that are related to aspects of the financial contracting
theory (Kaplan & Stromberg, 2003), such as “uncertainty”, “contract”, “control
rights”, and “agency problem”. Topics from the green cluster seem to be more
practical-oriented emphases. Therefore, terms such as “period” and “sample”
occur largely and have a strong relatedness with the most relevant terms in this
cluster. The most cited publications within the green cluster are those by Cumming
(2007, 2008), Lee et al. (2001), Podolny (2001), Shane and Stuart (2002), and
Sorenson and Stuart (2001).
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Figure 10. Venture capital publication terms analysis by time information

Figure 10 shows the map of the term analysis based on time information. The
colour indicates the average year of publication of the term. By analysing the
terms by time information, it can be noted that the macro level of venture capital
received a lot of attention before 2011, while, after the same period most research
was conducted at the micro level. This switch from macro to micro-level issues
can be attributed to the governments’ understanding of the importance of the
venture capital market, and the emergence of a new venture capital market with
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new problematic at the micro level of venture capital industry. However, this does
not mean that less attention is paid to research at the macro level after 2011. This
is proven by the fact that there are terms at this level around 2013, but the micro
level dominates.

Given the new terms in yellow circles, whose names often do not appear from
VOSviewer only after zooming in, it can be observed that there is a mixture between
thetwo levels ofresearch. Most of the research around 2013 was focused on empirical
methods (corresponding terms such as likelihood, datasets, heterogeneity, positive
impact), innovation (corresponding terms such as technological innovation,
innovative activity), the support decision-makers where last publications focused
on group decision making, multi-attribute decision making, and multi-criteria
decision making (corresponding terms such as decision making, uncertainty).
Moreover, recent research tends to combine communication within venture
capital network, represented by signal theory (corresponding terms such as signal,
asymmetric information), with venture capital variables, such as “performance”,
“innovation”, “quality”, “social network”, “syndication”, “alliances”, “early-stage
entrepreneurial”, “patents”, “IPO”, and “spin-out companies”. In addition, the
latest research studies were on crowdfunding (around 2017); it represents a new
investment strategy where the most related terms are “policy maker”, “platforms”,
and “regulation”. It should be noted that there is a complete absence of terms
related to blockchain technology, which has recently been recognised as one of the
major emerging technologies (Friedlmaier et al., 2018), and which could begin to
revolutionise entrepreneurship and innovation (Chen, 2018). A future survey on
the impacts of the blocking chain on the development prospects of venture capital
is therefore necessary.

CONCLUSION AND LIMITATIONS OF THE STUDY

This paper aimed to provide an overview picture of venture capital research from
2000 to 2018 using the WOS database. Venture capital has become a relevant
topic, especially in recent years, due to its contribution to the success of start-
ups and innovative projects. This study was carried out on 1,840 publications on
venture capital covering 2,607 authors, 518 journals, 66 countries or territories, and
1,280 institutions. An overview of the main characteristics of the venture capital
literature based on a bibliometric analysis was carried out to provide decision-
making support in the context of venture capital research management. The
results indicate that over the last decade, the number of venture capital research
publications has been steadily increasing. In addition, the very large number of
co-authored publications is indicative of a high degree of collaboration between
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researchers in this field of research. Cumming and Wright are the most productive
authors on the topic of venture capital. Both authors are from the two main clusters
of the authors’ cooperation network, which means the other authors in the same
field are directly or indirectly linked to one of them.

Two levels of analysis can be distinguished in the venture capital research field:
macro and micro. Initially, research at the macro level focused on how to establish
a venture capital market, the impact of venture capital on the economy and the
role of government, universities, private sector, and research and development
on this market. On the other hand, research at the micro level focused on topics
related to the operational activities of venture capital market factors. The micro
level now occupies a dominant position in venture capital research. Moreover, new
research areas have focused especially on the implication of the signal theory in
venture capital networks, support for decision-makers and crowdfunding as a new
investment strategy.

In terms of countries and languages, most of the venture capital publications are
published in the English language, as it is the international language and allows
authors to proffer their publications. As expected, the USA is the country with
the highest number of publications, followed by the UK and Canada. As a result,
Harvard University is the most productive institution with 59 publications. The
Asian territory is attracting more and more attention, especially, in China that the
novelty of its publications and its inspiration to do venture capital research will
make it a major player in the venture capital field.

The most active journal is the Journal of Business Venturing with 92 publications,
Small Business Economic with 65 publications and the Journal of Corporate
Finance with 47 publications. The majority of the contributions appear under
“business” and “management” as a subject category. The analysis proved that the
main topic related to venture capital is entrepreneurship. The American Journal of
Sociology is the journal that publishes the most cited publication, and non-OAP
represent 90% of all publications, and 85% of total citations of these publications.
However, OAPs’ contribution to citations is greater than their contribution to the
number of publications.

Despite the good results obtained, this study has two main limitations. The first,
which is considered inherent, is related to the WOS database and bibliometric
method. The problem of missing data is the crucial limitation, and ignoring it
can confuse researchers when using bibliometric results to evaluate research.
However, to minimise this risk, we listed the missing data from the WOS database
in Table 2 and mentioned it whenever it had to be done in this study. Regarding
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the inherent limitations of the bibliometric method, the tendency to evaluate
research by data rather than by judgment represents the most relevant sources of
bias in bibliometric analysis. Therefore, reviewers should be used with caution as
bibliometric analysis may favour older researchers and older research (Lane, 2010;
Wang et al., 2017), and the high number of citations does not necessarily reflect
a high impact on scientific results (Criscuolo & Verspagen, 2008; Drew et al.,
2016). To this end, we discussed quantitative measures under different indicators
surrounding venture capital publications. For example, we analysed countries
in terms of authors’ affiliation and country-related research. In addition, we
adopted an average of citations per year to allow us to include recent high-impact
publications. Second, with respect to the limitations related to the type of study and
its objectives, we presented only the first ten of the most influential items. Also,
we chose the minimum threshold in the creation of network visualisation of co-
authorship, co-citation, and co-occurrence. Moreover, our results are restricted to
the only contributions indexed in the WOS.

Given these limitations, the results of the bibliometric analysis confirm that
venture capital will continue to attract the interest of a wide range of researchers
and practitioners. Therefore, this paper provides both theoretical implications for
researchers and practical implications for policymakers and the general public. In
terms of theoretical implications, the findings of this bibliometric analysis provide
relevant and useful insights that allow scholars to define areas for the future. Since
the publication of the first studies, a trend can be observed and characterised by
exploring the role played by governments in fostering venture capital markets.
During this period, research has focused more on the importance of venture
capital and its impact on the economy. However, recent works focus more on
the operational activities of venture capital firms and how successful projects
are chosen and funded. This study informs the researcher on the methodological
choices and bibliography that should be used in relation to the areas that could be
further developed.

In terms of practical implications, the results of this study can be used effectively to
evaluate and manage research. The bibliometric methodology applied in this study
makes it possible to evaluate large number of publications from different institutions
and countries. Our findings can then be used as a basis for decision-making and
for assessing the performance of funding agencies and research institutions. The
visualisations of our study could serve as a policy tool for the identification of
international experiences, also, it could be a guide for policymakers in emerging
venture capital markets by highlighting the area of interest of more developed
venture capital markets, and then predict the type of problems their markets will
face in the very near future.
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