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A B S T R A C T   

Entrepreneurial ecosystems represent an active and growing area of research. Recognized as a contributor to 
foster regional competitiveness by stimulating economic growth and promoting innovativeness, interest in the 
concept spans across disciplines. Despite evolving and inter-disciplinary discussions on entrepreneurial ecosys-
tems, a comprehensive understanding of the research directions and latest developments in the field is elusive. At 
the same time, a clear understanding of the current lay of the land is necessary to assist in public sector decision- 
making and policy development. To address this gap, this bibliometric study presents a bibliographic analysis of 
extant literature in the field, as referenced as the focal topic of concern in academic journal articles spanning 
1995–2019. The aim is to provide an overview of the origins of the entrepreneurial ecosystems concept in 
literature, to offer insight into key concepts that have emerged in research over the past twenty-five-years. The 
paper employs bibliographic techniques to track knowledge, identify trends, and highlight the primary emerging 
patterns and conceptual clusters. The analysis offers a map of the covered territory and facilitates the identifi-
cation of gaps and under-researched areas in the field, with a particular focus on public sector interaction. Using 
the visualization of similarities, VOSviewer, software tool, citation, co-citation, co-authorship, as well as the co- 
occurrence of keywords are presented to offer a comparative overview of the diverse representation of entre-
preneurial ecosystems developments across disciplines, countries, institutional clusters, networks and teams.   

1. Introduction 

Interest in the phenomenon of entrepreneurial ecosystems – the 
geographically-bound social networks of institutions and cultural values 
that give rise to and sustain entrepreneurial activity – have significantly 
intensified among researchers, practitioners, and policymakers alike 
[1–3]. The growing attraction to this field of research is driven by a need 
to better understand the concentration of high growth ventures in 
certain regions with thriving entrepreneurial ecosystems. As an element 
of entrepreneurial ecosystems, public sector institutions, in particular, 
contribute toward favorable conditions for sustainable entrepreneurial 
development [4]. Public sector institutions provide the infrastructure 
and support needed to cultivate entrepreneurial ecosystems, and 
collaborative efforts between the public and private sector are deemed 
an integral component of the innovation strategies that seek to improve 
institutions, societies, and economies [5]. 

Conceptually, entrepreneurial ecosystems comprise the connection 
between regional economic development strategy, entrepreneurial ac-
tivity and innovative initiatives associated with job creation and urban 

revitalization [2,6–12]. Although the notion of entrepreneurial ecosys-
tems is relatively new, the idea that contextual regional factors are 
conducive to growth-oriented entrepreneurship is not. Research tracing 
back to business research [13,14], geography [15], and sociology [16], 
have long underscored the connection between entrepreneurial activity 
and regional economic and social contexts. Clusters, local innovation 
systems, industrial districts, and learning regions interactively 
contribute to the shaping of economic development policies that have an 
impact on the formation of entrepreneurial ecosystems [17]. Central to 
the success of entrepreneurial ecosystems is the notion that business 
performance depends on the quality and quantity of interactions be-
tween internal firm factors, e.g., investment in innovation, and mar-
keting and internationalisation strategies, as well as external 
stakeholders, such as public sector organizations, universities and 
research institutions [18]. 

Despite the evolving discussions on entrepreneurial ecosystems in a 
wide range of disciplines, the field is characterized by complex and 
multidimensional linkages [10,19]. These, at times disparate, com-
plexities hinder a comprehensive understanding of the research 
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directions and latest developments in the field. From an economic and 
entrepreneurial development point of view, government support in 
aligning priorities and building new institutional capabilities is imper-
ative for entrepreneurial ecosystems to succeed. But, a clear under-
standing of the current lay of the land is necessary to assist in public 
sector decision-making and establish synergies. Few studies have con-
ducted a critical analysis of the entrepreneurial ecosystems literature to 
gauge emerging patterns and gaps in the literature, with a surge in 
recent calls to do so [17,18,20]. 

Therefore, the purpose of this bibliographic analysis is to contribute 
to entrepreneurial ecosystems research in the following three ways: 
First, we provide a comprehensive overview of the origins of the 
entrepreneurial ecosystems concept in literature, to offer insight into 
key concepts that have emerged in research over the past quarter- 
century. Secondly, we aim to assist scholars to better track knowledge 
and identify trends, by employing bibliographic techniques in analyzing 
the entrepreneurial ecosystem dataset and highlighting the primary 
emerging patterns and conceptual clusters. It also offers a map of the 
covered territory and facilitates the identification of gaps or under- 
researched areas in the field. From a public sector perspective, the 
research thirdly offers a comparative overview of the diverse represen-
tation of entrepreneurial ecosystems developments across disciplines, 
countries, institutional clusters, networks and teams. 

As a still-establishing field, definitions on entrepreneurial ecosys-
tems have proliferated, yet a set definition still seems elusive [21]. To 
participate in the debate and contribute to the literature, the paper starts 
by providing a consolidated overview of the conceptual development of 
the entrepreneurial ecosystem notion. The rest of the paper is structured 
as follows: The next section provides a concise overview of how the 
entrepreneurial ecosystems concept has evolved by focusing on the 
development of its definition. An overview of literature on the interac-
tion between entrepreneurial ecosystems and the public sector is also 
provided. This is followed by a delineation of the bibliographic methods 
used in this paper. The results are presented thereafter, including lead-
ing authors, most cited papers, as well as prolific institutions and 
countries. The graphical analysis of the bibliographic data with VOS-
viewer software is also presented. The paper then offers research im-
plications and a summary of the main findings, concluding with an 
acknowledgement of the limitations and suggestions for future research. 

2. Overview of the conceptual evolution of entrepreneurial 
ecosystems 

Apart from their interdependent and dynamic nature, entrepre-
neurial ecosystems are multi-layered, involve multiple actors, and are 
non-linear in configuration [2,17,18,22–26]. An entrepreneurial 
ecosystem is established based on continuously evolving determinants 
[27] - rendering it rather complex to define [3]. Stam [5] notes that no 
widely shared definition of entrepreneurial ecosystems exists, with 
Malecki [28]; p. 7) contending that this is due to the fact that “ecosys-
tems are defined in different ways, at different scales, and with different 
research designs and data.” As a consequence, many different definitions 
have been offered (see Ref. [17,20,22,28–30] for the synthesis of 
selected definitions). 

2.1. Defining entrepreneurial ecosystems 

In order to conceptually define entrepreneurial ecosystems, the 
constituent parts of the term are outlined. The first component refers to 
entrepreneurship, which entails the process of creating new goods and 
services by exploring, evaluating and exploiting opportunities [31]. 
From a Schumpeterian [32] viewpoint, this entrepreneurial process 
inherently includes the exploiting of opportunities for the purpose of 
innovation. Some thirty-five years ago, Granovetter [33] added that 
entrepreneurship is a social and relationally-embedded activity, which 
ushered in a changing discourse around entrepreneurship in the 1980s 

and 1990s. Scholars started to look beyond personality-based explana-
tions for entrepreneurship, to also include the social and economic 
structures that surround the entrepreneurship process [12]. The early 
works of Dubini [13]; van de Ven [34]; and Spilling [35]; in particular, 
contributed to this shift, by exploring the influence of regional social, 
cultural, political and economic structures on the entrepreneurial pro-
cess. Stam [5] notes that the entrepreneurial ecosystem concept “em-
phasizes that entrepreneurship takes place in a community of 
interdependent actors” (p. 1760). 

The second component, the ‘ecosystem’ metaphor, has become 
prevalent in academia to describe the interaction between economic 
agents and their environment [7,18]. Pioneered by Moore [24] in an 
article on business ‘ecosystems’ and the competitive advantage of 
innovation, the term was used to describe the coexistence and evolution 
of a cluster of interrelating actors in a shared environment, e.g., firms, 
universities, science parks, and government. In more recent years, the 
work of Cohen [74]; Isenberg [36]; and Feld [37] have further driven 
the popularity of entrepreneurial ecosystems among practitioners and 
policy-makers. On a granular level, the authors propagated the idea that 
the community and culture of a given place can have a significant impact 
on entrepreneurship. Their work also highlighted the importance of the 
configurational network of individual, organisational, and societal 
forces, and its impact on the formation of new ventures [12,38]. There 
are various kinds of ecosystems [29], with Adner [8]; p.40) proposing 
that they characterize “the alignment structure of the multilateral set of 
partners that need to interact in order for a focal value proposition to 
materialize”. 

2.2. Entrepreneurial ecosystems and the public sector 

In the entrepreneurial environment, various potential and existing 
interconnected entrepreneurial actors need to be interlinked to reach a 
common performance goal. Mason and Brown (2014, p.5) [44] define all 
these actors as “entrepreneurial organizations (e.g. firms, venture cap-
italists, business angels, banks), institutions (universities, public sector 
agencies, financial bodies) and entrepreneurial processes (e.g. the 
business birth rate, numbers of high growth firms, levels of ‘blockbuster 
entrepreneurship’, number of serial entrepreneurs, degree of sellout 
mentality within firms and levels of entrepreneurial ambition) which 
formally and informally coalesce to connect, mediate and govern the 
performance within the local entrepreneurial environment.” Brown and 
Mason [22] argue that the nonlinearity of the entrepreneurial ecosystem 
concept has been key in its evolution. Audretsch et al. [18] build on this 
idea by underlining that the entrepreneurial ecosystem is directly 
affected by network externalities, governmental support, knowledge 
spillovers and the turbulent competitive environment in which it exists. 
Changes in government policy, for example, can have an irrevocable 
impact on the developmental trajectory of an ecosystem [22]. 

The ecosystem comprises clusters with various firms, universities, 
science parks, and governmental agents and agencies, which collabo-
ratively form the structure within which the entrepreneur should navi-
gate their path. As an example, public sector incubators often involve 
universities, as connections to universities are considered to provide 
new knowledge and opportunities for innovation which firms could then 
access and exploit (Mason & Brown 2017). The Triple Helix model [39] 
is an example of an interaction cluster between university, industry and 
government which represents the embeddedness of actors in an 
ecosystem. Universities develop contractual agreements with industry 
partners to conduct research in particular areas and as such, exploit the 
economic potential of the opportunity. With an increased demand from 
knowledge-producing institutions like universities to commercialize 
their knowledge for economic gain [40], the Triple Helix model is 
characterized by reciprocal relationships among 
university-industry-government, in which each attempt to enhance the 
performance of the other [41]. 

Leyden and Link [41] characterize the entrepreneurial process as one 
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which revolves around using knowledge to create economically viable 
outcomes, including innovations and technological advances. Guerrero 
and Urbano [42] add that knowledge-intensive environments create 
novel opportunities for alternative ways to operationalize Triple Helix 
configurations. Different regional and national contexts necessitate 
stakeholders to transform their roles for the mutually beneficial devel-
opment and strengthening of the entrepreneurial ecosystem. Entrepre-
neurship in both the private and public sector, requires the acquisition of 
knowledge to use it to produce economic knowledge [41]. The gov-
ernment could, for example, add the additional roles of venture capi-
talist and public entrepreneur to its traditional regulatory role, as it 
serves as facilitator, producer, as well as end-user of the knowledge [43]. 
The more knowledge the entrepreneurial stakeholders acquire, the 
greater the likelihood that their innovative activity, both in the sense of 
being able to perceive opportunities as well as act on them, will be 
successful [41]. 

Mason and Brown [44] propose that entrepreneurial ecosystems 
develop foremostly based on the attractiveness of a region. Assets such 
as a strong technological knowledge base, represented by sizeable firms 
and educational and research organizations, attract research funding 
from governments. Organizations attract and produce entrepreneurs 
and skilled human capital, who are then drawn to the region [19]. 
Mason and Brown [44] argue that venture capital only follows once 
successful entrepreneurial activity in the region starts to take shape. A 
spin-off process often then occurs when successful entrepreneurs start 
more ventures and take on the added roles of mentor and financier. A 
“growth-oriented” approach to governmental support for entrepre-
neurial leadership stresses the importance of understanding the inherent 
entrepreneurial networks at play in the ecosystem - thus, taking a more 
relational approach to identifying what innovation strategies would 
yield the best long-term payoff. 

As the drivers of economic growth and development, technology and 
innovation policies “transcend the policy agendas” [41]; p.3) of most 
countries and it is thus imperative for leaders in the public sector to 
think entrepreneurially to formulate initiatives and recognize opportu-
nities to meet these demands. But how does entrepreneurship link to 
public administration? The past three decades have seen a gradual move 
in the public sector, as market-related mechanisms such as market 
segmentation, competition, and customer focus have increasingly 
received attention to “reinvent” government structures [45,46]. To 
develop a more creative and risk-taking culture inside of public orga-
nizations, the term public sector entrepreneurship emerged. The section 
to follow elaborates on definitions and the operationalization of public 
sector entrepreneurship, while also sketching its relevance within the 
entrepreneurial ecosystem context. 

2.3. Public sector entrepreneurship 

Due to the increased attention that the phenomenon has attracted 
over the past thirty years, several definitions have been proposed for 
public sector entrepreneurship. Linden [47] proposes that public sector 
entrepreneurship refers to an organized and purposeful search for 
innovative changes in public sector organizations and operations, with 
Bellone and Goerl [48] predicating the definition on an active approach 
to administrative responsibilities, which would include generating new 
revenue sources, enhanced service provision, and facilitating citizen 
education and involvement. As a vehicle to drive the reinvention of 
government, Osborne and Gaebler [45] concisely define public sector 
entrepreneurship as a continual process of applying resources in novel 
ways to heighten the efficiency and effectiveness of public institutions. 
Morris and Jones [46] build on this process-related definition by pro-
posing that it entails the creation of value for citizens by “bringing 
together unique combinations of public and/or private resources to 
exploit social opportunities” (p.74). 

Emerging themes in these definitions point to the process that is 
involved, the continuous nature of entrepreneurship, as well as the 

consequential proactive and innovative behavior that it would result in. 
In their study, Zerbinati and Souitaris [49] propose that public sector 
entrepreneurship emanates from a confluence of disciplines, including 
business studies, public administration, as well as political science. To 
operationally differentiate how it is applied, Leyden and Link [41] 
differentiate between direct public sector entrepreneurship – operating 
through the expenditure and service mechanisms of government; and 
indirect public sector entrepreneurship – modifying the private sector 
market environment to encourage the desired behavior from private 
sector entrepreneurs. Leyden and Link [41] emphasize the importance of 
innovative public policy to stimulate initiatives that would facilitate 
public sector entrepreneurship, which would, in return, pave the way for 
more development of new technology and lead to more economic 
innovation. The authors succinctly argue that technology and innova-
tion policy is arguably the ‘quintessential’ example of public sector 
entrepreneurship. 

Acknowledging that public sector entrepreneurship engagement can 
be affected by both direct and indirect forces, the various stakeholders 
within the entrepreneurial ecosystem would often be faced with un-
certainty – albeit from changes in regulations or due to institutional and 
cultural barriers. This may sequentially impact their ability to engage in 
entrepreneurial activities that contribute to economic growth and 
innovative activity. As such, Hayter, Link and Scott (2018, p.689) 
delineate public sector entrepreneurship as having three distinct com-
ponents which holistically represents all facets, both direct and indirect, 
i.e., “actions that are innovative, that transform a status quo economic 
environment, and that are characterized by uncertainty.” Within an 
entrepreneurial ecosystem, both public and private sector actors 
converge to contribute to the social and economic outcomes within its 
environment. The differential between public and private sector entre-
preneurship is, however, the context in which it occurs. 

Organizations in the public sector are often governed by regulation 
and bureaucracy that could purposefully hinder entrepreneurial action 
under the guise of protecting institutions from potential corruption or 
protecting its public image from scrutiny for aggrandizement. Similarly, 
public sector entrepreneurship can be impelled by political, personal 
and to an extent, economic gains [50]. It is thus imperative to under-
stand the roles of the various actors and partners within the ecosystem, 
to align their interaction, and build on and learn from advances and 
successes to bring focal value propositions to fruition [8]. 

To achieve this, the next section tracks knowledge of entrepreneurial 
ecosystems, including articles focusing specifically on entrepreneurial 
ecosystems and the public sector, to identify trends and emerging pat-
terns in the literature. The section presents an overview of the biblio-
graphic methodology of the paper, provides an overview of certain 
identified gaps in the extant literature, as well as identify main themes, 
most influential authors and papers, as well as the networks that exist 
between authors. The paper also employs the bibliographic tool, VOS-
viewer, for citation analysis mapping. Following this section, the results 
are presented and discussed, followed by the implications, limitations 
and areas for future research. 

3. Bibliometric methods and bibliographic analysis 

Bibliometrics is defined as a research area of information and library 
sciences that quantitatively analyzes bibliographic data as derived from 
scientific publications [51,52]. The purpose of bibliometrics is to high-
light the nature and development of a research domain [53], in order to 
classify and provide a representative overview of a set of bibliographic 
documents [54]. The accumulative nature of scientific knowledge pre-
scribes that a bibliographic review must take previous scientific 
knowledge on a given topic into account to delineate the purpose and 
objectives of the new research endeavor. As such, Table 1 provides an 
overview of several papers featuring critical reviews or bibliometric 
research on entrepreneurial ecosystems in recent years. Examples of 
these studies, including information relating to the authors, journal, 
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methodology and unanswered gaps in research, are listed in Table 1. 
As far as can be ascertained, there has been no bibliographic review 

that employs citation, co-citation, and co-occurrence literature review 
methods on entrepreneurial ecosystems to date. No bibliographic studies 
have been reported on entrepreneurial ecosystems as the research 
domain, and neither has any used the citation analysis mapping tool, 
VOSviewer, to visualize the graphic network. The bibliographic analysis 
allows researchers to explore knowledge diffusion and influence in a 
particular domain of interest, and mainly seeks to quantify the influence 
of an individual, publication or journal on the structural establishment 
of a scientific field [55]. From an entrepreneurial ecosystem perspective, 
little is actually known about the people, institutions or countries that 
have shaped the development of the field. It is important to identify the 
most influential scholars, as these individuals are the thought leaders 
who have contributed to the conceptual development and will further 
advance the research domain in literature. In their roles as reviewers, 
editorial members and editors, these individuals also serve as the gate-
keepers who determine what is published. Identifying the most impor-
tant universities are of equal importance, as these are the institutions 
that have to date been most successful in developing and disseminating 
new knowledge, and are training future thought leaders. 

From a policy perspective, identifying the countries that are most 
productive in producing research in this area assists us in comparing and 
contrasting the trajectory of the phenomenon as an important compo-
nent of competitive regions, but also serves as a means to compare 
practice with theory, as it provides a measure with which to gauge the 
alignment of public policy priorities with key areas of interest in aca-
demic literature. Using bibliographic methods of analysis has increas-
ingly gained popularity among academe due to its “systematic, objective 
and replicable” nature [56]; p.231), which eliminates potential subjec-
tivity and researcher bias. 

Our bibliographic analysis incorporates an examination of citation, 
co-citation and co-occurrence analysis, using established citation met-
rics to evaluate the scientific contribution of different actors in the 
research domain [57]. Different items serve as units of analysis, such as 
keywords, scholars, journals, institutions, or countries [58]. Citation, 
co-citation, and co-occurrence analysis are established and beneficial 
tools to explore the knowledge structure of a particular domain [59], 
with the two main perspectives being productivity and influence [60]. 
Productivity is typically measured by the number of publications, 
whereas number of citations is usually used as a metric to gauge influ-
ence [54]. Journals are regarded as equal, with the number of citations 
used as a proxy for journal quality [61]. The influence of specific jour-
nals can be assessed by examining the knowledge structures [62], 
respective authors [63], and the scientific influence of specific articles 
[56]. A closer examination of keywords provides insight into areas of 
interest among researchers in the entrepreneurial ecosystem research 
domain. 

3.1. Research design 

The dataset for this analysis was retrieved through the Web of Sci-
ence Core Collection database. Web of Science is regarded as the fore-
most scientific citation platform for comprehensive data-intensive 
research studies [64]. Web of Science enables the researcher to specify 
the desired search term by using Boolean logic, which then includes or 
excludes search terms, and specific journals. Previous research by Mal-
ecki [28] explored the prevalence and dominance of the entrepreneurial 
ecosystem environment in October 2017. The author conducted 
searches in Web of Science (WoS) and Scopus of the full range of sources 
in two databases. Based on this study, it was found that the term 
“entrepreneurial ecosystems”, which emerged in the 2000s, has become 
the dominant term. Alvedalen and Boschma [19] similarly made use of 
the search term “entrep* ecosystem” to compare the relevant entrepre-
neurial ecosystem literature with the “entrepreneurial system” litera-
ture. The authors concluded that “entrep* ecosystem” saw a 

Table 1 
Previous critical literature reviews or bibliometric research on entrepreneurial 
ecosystems.  

Article Methodology Unexplored areas 

Cavallo, A., Ghezzi, A. and 
Balocco, R., 2018. 
Entrepreneurial ecosystem 
research: present debates 
and future directions. 
International 
Entrepreneurship and 
Management Journal, 
pp.1–31. 

Critical literature 
review 

The literature review was 
based on a selected sample 
of relevant articles dealing 
with entrepreneurial 
ecosystems research, 
rather than being an 
extensive or systematic 
process. The authors note 
that “the selection 
was partly influenced by 
the authors’ critical 
opinion of whether a given 
study was relevant or not 
to entrepreneurial 
ecosystems and there is the 
possibility that other 
potentially relevant 
studies were excluded 
during the selection 
process.” (p.29) 

Malecki, E.J., 2018. 
Entrepreneurship and 
entrepreneurial ecosystems. 
Geography Compass, 12(3), 
p.e 12359. 

Bibliometric review Provides bibliometric 
evidence of mainly the 
shift of research from 
entrepreneurial 
environments and other 
constructs, to the 
dominant use of the term 
entrepreneurial 
ecosystems. Does not 
conduct a bibliographic 
review of the data. 

Skute, I., 2019. Opening the 
black box of academic 
entrepreneurship: a 
bibliometric analysis. 
Scientometrics, 120, 
pp.237–265. 

Bibliometric 
analysis using 
bibliographic 
coupling 

The constructed dataset 
only had a scope of ten 
years (2008–2017). The 
author notes that “co- 
citation analysis, co- 
occurrence analysis, and 
other quantitative 
literature review methods 
can provide additional 
insights and key elements 
on the path to developing a 
comprehensive 
understanding of the 
academic 
entrepreneurship 
ecosystem.” (p.261) 

Skute, I., Zalewska-Kurek, K., 
Hatak, I. and de Weerd- 
Nederhof, P., 2019. Mapping 
the field: a bibliometric 
analysis of the literature on 
university–industry 
collaborations. The Journal 
of Technology Transfer, 44 
(3), pp.916–947. 

Co-citation analysis 
and bibliographic 
coupling 
techniques 

The context of the study is 
somewhat nuanced from 
entrepreneurial 
ecosystems and the dataset 
was restricted to only 
include items from a 
certain time period. 

Zhang, C. and Guan, J., 2017. 
How to identify 
metaknowledge trends and 
features in a certain research 
field? Evidences from 
innovation and 
entrepreneurial ecosystem. 
Scientometrics, 113(2), 
pp.1177–1197. [80] 

Co-citation analysis 
and network meta- 
analysis 

The research focused on 
co-citation analysis of 
articles on innovation and 
entrepreneurial 
ecosystems. No 
bibliographic analysis of 
networked relationships 
between authors, 
organizations or countries 
were conducted. The paper 
does track the evolution of 
entrepreneurial 
ecosystems in literature up 
until 2016, and meta- 
knowledge hotspots are 
identified.  
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considerable increase in academic articles over the past decade. 
For the sake of consistency and in the light of its dominance as a term 

to use when referring to this domain of research, the search term 
“entrepreneurial ecosystem*” was used as the search query in October of 
2019 to construct the dataset. Additionally, the scope of this research 
was specific in presenting a snapshot representation of the current state 
of literature in this specific field. The search query was restricted to only 
include articles, thus eliminating entries of any other type, and with 
that, only relevant articles in English. We removed conference papers 
(16) to avoid duplication of information. Articles thus had to have used 
the terms “entrepreneurial” and “ecosystem”, or variations of the word 
in the title, abstract or keywords of the research in order to be eligible for 
analysis. The search was further restricted to the period 1995 to 2019, 
thus, a twenty-five-year period. The search resulted in 431 publications 
which were used as data for further analysis. 

The 431 publications were then further reviewed to concurrently 
also identify entrepreneurial ecosystem articles which particularly 
focused on the public sector. The publications were randomly divided 
across the author team, with a coding template to review and identify 
public sector themes contained in the title, abstract, provided keywords, 
as well as references used. To achieve inter-rater reliability, the authors 
compared coding sheets during and after the coding experience [65]. 11 
publications were identified and used for further simultaneous analysis 
with the broader entrepreneurial ecosystems publications, as a subsec-
tion of articles with a particular public sector focus. 

Using the bibliographic analysis tool, VOSviewer, the paper also 
graphically maps the bibliographic material. As a means through which 
to visually represent citation networks, co-citation, co-authorship, and 
the co-occurrence of keywords, VOSviewer has become an influential 
tool [66]. Citation analysis facilitates the identification of how docu-
ments cite each other, by counting the number of times that A cites B and 
vice versa [54]. Co-citation takes place when two documents receive a 
citation from the same third source [67]. Co-authorship represents the 
number of documents that are co-authored by more than one author, 
institution or country, and shows how these are connected. The 
co-occurrence of author keywords points out which keywords are most 
frequently used as well as the keywords that more frequently appear in 
the same documents. 

As free, distance-based mapping software, VOSviewer is compatible 
with several online databases to create visual bibliographic networks. 
Distance-based mapping represents the level of closeness (e.g., authors, 
keywords) between two entities. The closer the entities are to each 

other, the more closely they are related to each other. The maps are 
created following three distinct steps. First, a similarity matrix is 
calculated based on the co-occurrence matrix. Second, the VOS mapping 
technique is applied to the similarity matrix to create a map. And third, 
the map is translated, rotated, and reflected to ensure consistent results 
[68]. 

4. Results 

4.1. Growth, breadth, and depth of entrepreneurial ecosystems literature 

The results show that the number of articles published in the field of 
entrepreneurial ecosystems has grown significantly over the past five 
years, in comparison to its overall development in the past two pre-
ceding decades (Fig. 1). This corroborates with the increased interest in 
the research domain in recent years, as well as the concomitant diffusion 
of the concept to other disciplines with associated interests [7]. The 431 
published articles were cited 3089 times, with an average of 7.17 cita-
tions per article, averaging a total of 123.56 citations for the research 
domain per year. In total, the dataset comprised 974 different authors, 
from 622 distinct institutions, representing 63 different countries. 

In terms of Web of Science categories (Fig. 2), the top represented 
fields that contribute to the literature on entrepreneurial ecosystems 
were Management, Business, and Economics. In addition, Table 2 shows 
the ten journals in which most of the papers on the search term 
appeared. As evidenced by the chart, the five journals in which most 
papers on the topic of entrepreneurial ecosystems have been published 
was Small Business Economics (30 articles), Journal of Technology Transfer 
(23 articles), European Planning Studies (13 articles), Technological Fore-
casting and Social Change (11 articles), and Journal of Enterprising Com-
munities: People and Places in the Global Economy (10 articles). These five 
journals accounted for 20,2% of the total publications, with the 
remainder of the list comprising a relatively diverse list of journals. As 
can be seen from Fig. 2, entrepreneurial ecosystems are regarded as a 
multi-disciplinary phenomenon which reaches and resonates beyond 
entrepreneurship and economics, to include industrial engineering, ge-
ography, as well as education research. 

Table 3 presents the ten most cited research articles using the search 
term entrepreneurial ecosystems on Web of Science. The most cited 
article was published in Research Policy in 2014, by authors Autio, 
Kenney, Mustar, Siegel, and Wright, titled “Entrepreneurial innovation: 
the importance of context”. The three most cited articles were all 

Fig. 1. Number of annual published articles on entrepreneurial ecosystems between 1995 and 2019.  
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published in the last five years and combined represented 16,5% of the 
total citations on the search term on Web of Science. It is interesting to 
note that there is a bias towards articles published in business journals, 
with four of the top ten cited articles published in journals relating to the 
business research domain. 

Focusing in particular on the 11 research articles with an emphasis 
on entrepreneurial ecosystems and the public sector, Table 4 provides an 
overview of these articles. The table provides the title, names of authors, 
journal, provided keywords, as well as total citation count for each 
article as per Web of Science. Of the research articles identified, the most 
cited article on entrepreneurial ecosystems with a public sector focus 
was published in 2016, titled “Managing intellectual capital through a 
collective intelligence approach: An integrated framework for univer-
sities”. The article was published in the Journal of Intellectual Capital, 
with the authoring team consisting of Secundo, Dumay, Schiuma, and 
Passiante. Three journals each have two articles on the topic of entre-
preneurial ecosystems and the public sector. These journals are European 
Planning Studies, Journal of Technology Transfer, and Entrepreneurship and 
Regional Development. 

4.2. Leading authors, institutions and countries 

This section presents the results of the VOSviewer analysis of the 
search term “entrepreneurial ecosystem”. Consideration is given to the 
authors, institutions and countries that are most prolific in terms of the 
number of articles on the topic, as well as most influential, in terms of 
most-cited articles. First, the most prolific authors are presented in 

Table 5A. In the case of an equal number of published articles, the 
ranking is calculated according to the number of citations. Of the 974 
authors in the dataset, Roundy, with nine articles, was the most pro-
ductive (accounting for 2% of all published articles), followed by Car-
ayannis and Audretsch respectively with five articles each. Cross- 
referencing with Table 4 which lists authors who have published on 
entrepreneurial ecosystems particularly from a public sector perspec-
tive, the authors Brown, Guerrero, and Urbano all feature on this list 
with one article each, as well as on the list of most prolific authors on the 
topic of entrepreneurial ecosystems in general. 

In Table 5B, the most cited authors are shown. In order to get a robust 
list of most cited authors, the parameters were set to minimum four 
citations, with twelve authors meeting the threshold. Wright, Autio, and 
Kenney appeared to be the most cited authors, which is supported by the 
fact that all three were co-authors of the most cited article. Worth noting 
is that none of the authors appear on both of the lists, showing that there 
is not a strong link between number of published articles and number of 
citations. 

The authors’ geographical distribution, as per their affiliated in-
stitutions and countries are analyzed next. The results, as shown in 
Table 6A, show that the largest number of articles were authored by 
researchers from the University of North Carolina, University of Cam-
bridge, and Indiana University (with 16, 13 and 13 associated articles, 
respectively), with Fig. 3 indicating that most articles were authored by 
researchers with institution-affiliations in the USA (162 associated ar-
ticles). A minimum threshold was set at ten articles per country, cited at 
least three times, with fifteen countries meeting the cut-off. England has 
the second most author affiliations (66), followed by Germany (42), and 
Italy (30). Closer examination indicated that institutions based in the 
USA and UK (England and Scotland) were dominant in terms of their 
influence in the research domain of entrepreneurial ecosystems and 
related determinants, using citation as a proxy (see Table 6B). This 
signals that findings should be contextualized within the institutional 
and regional scope of the representative environments, with particular 
emphasis on issues relating to policy development and governmental 
initiatives. 

4.3. Graphical analysis of entrepreneurial ecosystems literature with 
VOSviewer 

Following the previous section, which provided an overview of the 
most productive and influential variable structures relating to entre-
preneurial ecosystems in extant literature, this section provides a deeper 

Fig. 2. Top ten Web of Science categories in which published articles on entrepreneurial ecosystems appear between 1995 and 2019.  

Table 2 
Journals with most published articles on entrepreneurial ecosystems (n ¼ 431).  

Journal Record 
Count 

Percentage of 
Total 

Small Business Economics 30 6,96% 
Journal of Technology Transfer 23 5,34% 
European Planning Studies 13 3,02% 
Technological Forecasting and Social Change 11 2,55% 
Journal of Enterprising Communities: People and 

Places in the Global Economy 
10 2,32% 

Entrepreneurship and Regional Development 9 2,09% 
Strategic Entrepreneurship Journal 8 1,86% 
International Journal of Entrepreneurial Behavior 

Research 
7 1,62% 

Industry and Higher Education 6 1,39% 
Research Policy 6 1,39%  
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analysis of the visualized bibliographic connections between leading 
references, sources, and authors. To do this, VOSviewer was used to 
generate the graphical maps, focusing specifically on citation and co- 
citation analysis, co-authorship, and co-occurrence of keywords [58]. 
First, in Fig. 4, the map of co-authorship on the key term is presented. 
For ease of interpretation and a more manageable map, the threshold 
minimum number of articles for an author was set at three, and forty 
authors met this criterion. Some of the forty authors in the network, 
however, were not connected to each other, with eleven authors being 
the largest set of connected authors. These eleven co-authors are rep-
resented in Fig. 4. It is important to note that the first names of authors 
were reduced to initials to ensure that an accurate assessment was made 
for analysis, and for easier representation. 

The results show four clusters of teams and networks, with sizes 
varying between two and four, showing eighteen links in total. The 
largest networks consist of four members with Cunningham in the 
center, and authors Kuratko, Lehmann, and Menter as key nodes. The 

size of each relative node indicates the number of articles on the topic of 
interest by each respective author - the larger the size, the larger the 
node and correlating label [69]. An example of this is the cluster 
including Neumeyer, Morris, and Santos, with four, three, and three 
associated articles, respectively, on the topic of interest - most of which 
have been co-authored with these authors. 

To further deconstruct the structure of published articles, institution- 
level analysis of co-authorship is provided to give an overview of the top 
publishing institutions on the topic of interest. For inclusion in the map, 
institutions had to have published at least five articles each, with fifteen 
institutions meeting the threshold. The largest set of connected items 
consisted of nine institutions, as exhibited in Fig. 5. Furthermore, Fig. 6 
shows that the networks seem to be dominated by institutions based in 
the USA and the UK, which is more clearly illustrated by the four distinct 
clusters as shown in Table 7. The first cluster comprises institutions from 
the USA, England, and the Netherlands (George Mason University, 
University of Oxford, and University of Utrecht). The second cluster of 
co-authoring institutions consist of Indiana University and Northumbria 
University. The third cluster consists of a group of institutions from 
Scotland, including University of Edinburgh and University of Glasgow, 
with the University of Missouri and University of North Carolina form-
ing the fourth cluster. 

The results relating to the graphical network maps of cross-country 
co-authorship, further support the strong country links of the USA and 
UK-based institutions. In interpreting the VOSviewer map, the lines 
between the nodes indicate links between the countries, with the default 
setting being to show the 500 strongest links in the dataset [69]. The 
distance between the respective nodes is an indication of how related 
they are. In other words, the closer two nodes are, the closer related they 
are in terms of citation links [70]. To be included in the map, a threshold 
of a minimum of 10 articles was enforced, with fifteen of the sixty-three 
countries meeting the cut-off. The results show much evidence of in-
ternational research on entrepreneurial ecosystems literature, with four 
distinct clusters being evident, especially regarding co-authorship be-
tween the USA and England in particular. 

The results of co-citation analysis on research articles relating to 
entrepreneurial ecosystems follow next. Co-citation analysis is a widely 
adopted method of investigating research trends in a particular field 
[71] and occurs when two documents published in different journals are 
cited in a third document in another journal [54]. Co-citation analysis 
uses the co-citation index as a metric to identify high-impact research 
articles. Figs. 7 and 8 shows the mapped network co-citation analyses of 
authors, research articles, and journals. To be included in the map, the 
thresholds for these figures were a minimum of sixty citations for an 
author, twenty citations for research articles, and fifty citations for 
journals respectively. In terms of authors who cite each other, Fig. 7 
shows three distinct groups of authors. The first group of authors in the 
red cluster include authors �Acs, Aldrich, Audretsch, Cohen, Isenberg, 
Mason, Roundy, Spigel, and Stam. These authors share research interests 
relating to the link between entrepreneurship and economics. Authors in 
the second group, the cluster in green, seem to share commonalities 
regarding research interests that relate to strategy and networks or 
ecosystems of innovation. These authors include Adner, Autio, Ches-
brough, Cooke, Eisenhardt, Moore, Porter, Teece, and Zahra. The third 
group, the smallest cluster in blue, comprises authors Carayannis, Etz-
kowitz, Schumpeter, and Shane, as well as the Organization for Eco-
nomic Cooperation and Development. These authors and organization 
share research interests relating to regional economic policy and 
development, focusing, in particular, on the interaction between 
academia, industry, and government. 

A network map of how the most co-cited research articles in the field 
fit together is shown in Fig. 8. The three largest nodes in Fig. 8 present 
the three top-weighted co-cited articles. Central to the map is the Har-
vard Business Review article by Isenberg [36]; titled “How to start an 
entrepreneurial revolution”, which boasts 77 citations, followed by 71 
citations for “Entrepreneurial ecosystems and regional policy: a 

Table 3 
Ten most cited research articles between 1995 and 2019 using “entrepreneurial 
ecosystem” as search term on Web of Science (n ¼ 431).  

Rank Research Article Web of 
Science 
Citations 

Google 
Scholar 
Citations 

1 Autio, E., Kenney, M., Mustar, P., Siegel, 
D. and Wright, M., 2014. 
Entrepreneurial innovation: The 
importance of context. Research Policy, 
43(7), pp.1097–1108. [73] 

207 560 

2 Stam, E., 2015. Entrepreneurial 
ecosystems and regional policy: a 
sympathetic critique. European Planning 
Studies, 23(9), pp.1759–1769. 

162 503 

3 Spigel, B., 2017. The relational 
organization of entrepreneurial 
ecosystems. Entrepreneurship Theory and 
Practice, 41(1), pp.49–72. 

142 449 

4 Andreev, S., Galinina, O., Pyattaev, A., 
Gerasimenko, M., Tirronen, T., Torsner, 
J., Sachs, J., Dohler, M. and 
Koucheryavy, Y., 2015. Understanding 
the IoT connectivity landscape: a 
contemporary M2M radio technology 
roadmap. IEEE Communications 
Magazine, 53(9), pp.32–40.[72] 

101 183 

5 Zahra, S.A. and Nambisan, S., 2012. 
Entrepreneurship and strategic thinking 
in business ecosystems. Business 
Horizons, 55(3), pp.219–229. [78] 

76 259 

6 Letaifa, S.B. and Rabeau, Y., 2013. Too 
close to collaborate? How geographic 
proximity could impede 
entrepreneurship and innovation. 
Journal of Business Research, 66(10), 
pp.2071–2078. [76] 

71 167 

7 Zander, I., McDougall-Covin, P. and 
Rose, E.L., 2015. Born globals and 
international business: Evolution of a 
field of research. Journal of International 
Business Studies, 46(1), pp.27–35. [79] 

68 142 

8 Pitelis, C., 2012. Clusters, 
entrepreneurial ecosystem co-creation, 
and appropriability: a conceptual 
framework. Industrial and Corporate 
Change, 21(6), pp.1359–1388. [77] 

61 153 

9 Habbershon, T.G., 2006. Commentary: 
A framework for managing the 
familiness and agency advantages in 
family firms. Entrepreneurship Theory and 
Practice, 30(6), pp.879–886. [75] 

57 161 

10 Mack, E. and Mayer, H., 2016. The 
evolutionary dynamics of 
entrepreneurial ecosystems. Urban 
Studies, 53(10), pp.2118–2133. 

52 141  
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sympathetic critique”, by Stam [5]; published in European Planning 
Studies. The third article that has played a vital role in developing the 
entrepreneurial ecosystem concept is the recent but highly cited (70) 
research article by Spigel [30]; entitled “The relational organization of 
entrepreneurial ecosystems” in Entrepreneurship Theory and Practice. 
These three articles have greatly influenced the literature on entrepre-
neurial ecosystems in the past decade. 

Finally, the co-citation of sources, more specifically academic jour-
nals, is presented next. Fig. 9 shows the sixty-one journals that met the 
threshold of minimum fifty citations per journal. The journals featured 

Table 4 
Research articles between 1995 and 2019 using “entrepreneurial ecosystem” as search term with a public sector emphasis on Web of Science (n ¼ 431).  

Year Title Author/s Journal Keywords Web of 
Science 
Citations 

2019 Governments as partners: The role of alliances 
in US cleantech startup innovation 

Doblinger, C; Surana, 
K; Anadon, LD 

Research Policy Cleantech; Innovation; Public Policy; 
Entrepreneurship; Ecosystems; Startups 

4 

2019 Start-up factories, transnational entrepreneurs 
and entrepreneurial ecosystems: unpacking 
the lure of start-up accelerator programmes 

Brown, R; Mawson, S; 
Lee, N; Peterson, L 

European Planning 
Studies 

Accelerators; Transnational Entrepreneurs; 
Entrepreneurial Ecosystems; Networks; Public 
Policy 

2 

2019 The organisational and geographic diversity 
and innovation potential of EU-funded 
research networks 

Nepelski, D; Van Roy, 
V; Pesole, A 

Journal of Technology 
Transfer 

Research Networks; Innovation Policy; Framework 
Programme; Diversity 

0 

2018 Macro, meso and micro perspectives of 
technology transfer 

Cunningham, JA; 
O’Reilly, P 

Journal of Technology 
Transfer 

Technology Transfer; Scientists; Technology 
Transfer Offices; Universities; R&D; Entrepreneurial 
Ecosystems; Academic Spin-off; Startups 

2 

2017 The impact of Triple Helix agents on 
entrepreneurial innovations’ performance: An 
inside look at enterprises located in an 
emerging economy 

Guerrero, M; Urbano, 
D 

Technological 
Forecasting and Social 
Change 

University-enterprise-government; Triple Helix; 
Innovation Performance; High-growth Orientation; 
Entrepreneurial Innovation; Emerging Economy; 
Mexico 

16 

2017 ‘Digital tech’ and the public sector: what new 
role after public funding? 

Cooke, P European Planning 
Studies 

Innovation Systems; Entrepreneurial Ecosystems; 
Digital Technology; Cybersecurity; Electronic 
Trading 

2 

2017 Evaluating the impact of regulation and 
regulatory policy - towards better 
entrepreneurial ecosystem. The case of Poland 

Kubera, P Management Issues Regulatory Impact Assessment; Regulatory Policy; 
Government Failure; Entrepreneurship 

0 

2017 The collaborative dynamic in social 
entrepreneurship 

De Bruin, A; Shaw, E; 
Lewis, KV 

Entrepreneurship and 
Regional Development 

Social Entrepreneurship; Collaboration; Cross- 
sector Collaboration; Coordination; Identity; 
Leadership 

4 

2016 From resource munificence to ecosystem 
integration: The case of government 
sponsorship in St. Louis 

Motoyama, Y; 
Knowlton, K 

Entrepreneurship and 
Regional Development 

Entrepreneurship; Startup; Venture Fund; 
Government Sponsorship; Ecosystem; Local 
Development 

12 

2016 How social entrepreneurship emerges, 
develops and internationalises during political 
and economic transitions 

Ben Letaifa, S European Journal of 
International 
Management 

Social Entrepreneurship; Internationalisation 
Ecosystem; Evolution; Process; Eco-neighbourhood; 
Sustainability 

1 

2016 Managing intellectual capital through a 
collective intelligence approach: An integrated 
framework for universities 

Secundo, G; Dumay, 
J; Schiuma, G; 
Passiante, G 

Journal of Intellectual 
Capital 

Stakeholders; Intellectual Capital; Intellectual 
Capital Management; Collective Intelligence; 
Entrepreneurial University 

29  

Table 5A 
Most published authors, number of articles and mean citations per article 
(threshold ¼ 4, 12 authors meet cut-off).  

Author Name Number of Articles Citations Mean Citations Per Article 

Roundy, P.T. 9 44 4.88 
Carayannis, E.G. 5 45 9.00 
Audretsch, D.B. 5 84 16.80 
Garnsey, E. 4 88 22.00 
Sunny, S.A. 4 8 2.00 
Maritz, A. 4 25 6.25 
Neymeyer, X. 4 42 10.50 
Brown, R. 4 66 16.50 
Grigoroudis, E. 4 36 9.00 
Guerrero, M. 4 56 14.00 
Urbano, D. 4 56 14.00 
�Acs, Z.J. 4 79 19.75  

Table 5B 
Ten most cited authors, number of articles and mean citations per article.  

Rank Author 
Name 

Number of 
Articles 

Citations Mean Citations Per 
Article 

1 Wright, M. 3 240 80.00 
2 Autio, E. 2 237 118.50 
3 Kenney, M. 3 216 72.00 
4 Siegel, D. 2 216 108.00 
5 Mustar, P. 1 207 207.00 
6 Stam, E. 2 203 203.00 
7 Spigel, B. 2 164 82.00 
8 Nambisan, S. 3 115 38.33 
9 Andreev, S. 1 101 101.00 
10 Dohler, M. 1 101 101.00  

Table 6A 
Ten most published institutions, number of articles and mean citations per 
article.  

Rank Institution Number of 
Articles 

Citations Mean Citations 
Per Article 

1 University of North 
Carolina 

16 78 4.86 

2 University of 
Cambridge 

13 263 20.23 

3 Indiana University 13 223 17.15 
4 Stanford University 9 65 7.22 
5 University of 

Tennessee 
9 44 4.89 

6 University of 
Edinburgh 

7 175 25.00 

7 George Mason 
University 

7 86 12.29 

8 George Washington 
University 

7 64 9.14 

9 University of 
California Berkeley 

6 240 40.00 

10 University of Utrecht 6 223 37.17  
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on this list predominantly focus on entrepreneurship, business man-
agement, technology and innovation, with the five most heavily- 
weighted co-cited academic journals being Research Policy, Journal of 
Business Venturing, Small Business Economics, Entrepreneurship The-
ory and Practice, and Strategic Management Journal. 

4.4. Keywords visualization 

The results relating to the most frequently co-occurring keywords in 
the documents, as well as the relation between these keywords, are 
analyzed next. Common functional words such as pronouns, articles or 

prepositions are not included in the search. To be included in the map, a 
word had to appear a minimum of twenty times in all the documents 
combined. Of the 2015 keywords that appeared in the 431 research 
articles, twenty-three words met the cut-off. A network map of these 
terms and their co-occurrence and interaction in academic journals 
appears in Fig. 10. 

Unsurprisingly, perhaps, the word innovation was shown to be the 
most commonly-appearing word, with the words entrepreneurship, 
performance, knowledge and entrepreneurial ecosystems rounding out 
the top five most common words in the research articles literature. The 
network map shows that there are three differentiable keyword clusters: 
the green cluster, which relates to innovation, strategy, technology, in-
dustry, university and associated determinants within the literature; the 
blue cluster, which encompasses words like entrepreneurship, business, 
and management; and finally, the red cluster which links nodes that are 
connected through words like entrepreneurial ecosystems, knowledge, 
policy, networks, and growth. 

Fig. 11 provides a map of the most frequently co-occurring keywords 
in the entrepreneurial ecosystem articles that pertain to the public sector 
in particular. 110 keywords appeared in the 11 articles, with the mini-
mum threshold set at two in order to be included in the map. Fifteen 
words met the cut-off with four keyword clusters emerging. The first 
cluster encompasses the keyword with the biggest node and link 
strength of 11, namely innovation, as well as the word social entrepre-
neurship with a much weaker link strength of 1. The second cluster in-
cludes words such as policy and public policy, each with a link strength 
of 10, and the keyword networks with a link strength of 9. Cluster three 
encompasses keywords that relate to entrepreneurial ecosystems, 

Fig. 3. Ten most published institutions on entrepreneurial ecosystems between 1995 and 2019.  

Table 6B 
Ten most cited institutions, number of articles and mean citations per article.  

Rank Institution Number of 
Articles 

Citations Mean Citations 
Per Article 

1 University of Cambridge 13 263 20.23 
2 University of California 

Berkeley 
6 240 40.00 

3 Indiana University 13 223 17.15 
4 University of Utrecht 6 223 37.17 
5 University of California 

Davis 
3 216 72.00 

6 University of Ghent 4 210 52.50 
7 Mines ParisTech 1 207 207.00 
8 The State University of 

New York at Albany 
1 207 207.00 

9 Imperial College London 1 207 207.00 
10 University of Edinburgh 7 175 25.00  

Fig. 4. Co-authorship on entrepreneurial ecosystems (1995–2019).  
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higher-education, and industry, with the fourth keyword cluster 
comprising entrepreneurship, knowledge, performance, and research- 
and-development. 

5. Discussion 

Using VOSviewer, this paper has explored the bibliographic analysis 
of research articles on the topic of entrepreneurial ecosystems over the 
past quarter century, using the Web of Science Core Collection as re-
pository for the data. The field has shown significant growth, both in 
terms of number of published articles as well as in importance, as evi-
denced by the increased interest that it has generated in various diverse 
disciplines. 

The journals that have published the most on the topic are Small 
Business Economics, Journal of Technology Transfer, and European Planning 
Studies. As a measure of influence, the citation count over the past 

Fig. 5. Institution-level co-authorship on entrepreneurial ecosystems (1995–2019).  

Fig. 6. Country-level co-authorship on entrepreneurial ecosystems (1995–2019).  

Table 7 
Institution-level co-authorship clusters on entrepreneurial 
ecosystems (1995–2019).  

Cluster Institutions 

1 George Mason University 
University of Oxford 
University of Utrecht 

2 Indiana University 
Northumbria University 

3 University of Edinburgh 
University of Glasgow 

4 University of Missouri 
University of North Carolina  
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twenty-five years shows that the authors who have influenced the field 
of entrepreneurial ecosystems the most are Wright, Autio, and Kenney. 
Using the number of published articles as a proxy, the most productive 
author is Roundy. Other notable scholars who have also made signifi-
cant contributions to this area of research are the economists �Acs, 
Audretsch and Etzkowitz, and the entrepreneurship scholars Isenberg, 
Spigel and Stam. 

It appears that country-level impact and productivity in terms of 
research output in the field, is concentrated in the USA and England. 
From an institutional point of view, the University of North Carolina is 
the most prolific, whereas the University of Cambridge exhibits both a 
high level of output, as well as attains the highest number of citations 

per published research article. The University of Indiana also ranks 
among the top three institutions in both research output in the area as 
well as impact. It thus appears that a relatively small proportion of 
universities (and the authors from those universities) have a consider-
able impact on other scholars in the area of interest, and are central to 
shaping the direction of the field. Key themes in this area seem to 
revolve around three main streams: innovation (linked to performance, 
technology, university and industry), entrepreneurship (with a focus on 
an ecosystem, management and business), and knowledge (with an 
emphasis on growth, policy and networks). 

From a public sector perspective, it seems that this area is ripe for 
further research and exploration. Of the 431 articles on entrepreneurial 

Fig. 7. Co-citation of authors on entrepreneurial ecosystems (1995–2019).  

Fig. 8. Co-citation of research articles on entrepreneurial ecosystems (1995–2019).  
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ecosystems that were analyzed in the dataset, only 11 pertained to 
research with a focus on the public sector. In addition, central themes in 
this subsection of entrepreneurial ecosystem literature seem to be 
slightly nuanced in comparison to themes identified in the general 
dataset. Similar to the general entrepreneurial ecosystem literature, 
innovation is also a dominant theme and seemingly connects to all other 
key themes found in the public sector subsection of literature. Other 

salient themes include public policy and the firms and networks within 
which it is operationalized. Entrepreneurial ecosystems that incorporate 
the interaction between higher-education and industry also emerge as a 
key area of interest. This once again reiterates the Triple Helix linkage 
which serves as a focal point of interest to scholars within the entre-
preneurial ecosystems domain. The final key theme that emerged from 
entrepreneurial ecosystems and public sector literature, focuses on how 

Fig. 9. Co-citation of journals on entrepreneurial ecosystems (1995–2019).  

Fig. 10. Most commonly occurring keywords on entrepreneurial ecosystems (1995–2019).  
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knowledge and research-and-development are flexed from an entre-
preneurial perspective to boost performance within the greater 
ecosystem. 

6. Conclusions and implications 

The purpose of this bibliographic analysis was to provide a critical 
and comprehensive overview of research in the area of entrepreneurial 
ecosystems. In addition, the study had a particular aim of providing 
clarity regarding current academic research areas of interest, to 
comparatively gauge any practice versus theory overlaps, synergies or 
gaps in the alignment of knowledge with public sector priorities. Based 
on the most commonly co-occurring keywords, the words innovation, 
entrepreneurship, performance, knowledge and entrepreneurial eco-
systems round up the top five words, which indicates that innovation 
and initiatives associated with regional innovation to foster entrepre-
neurial development, are key drivers of interest in academic entrepre-
neurial ecosystem literature. Interestingly, the keywords knowledge, 
industry, and university also appeared as highly ranked co-occurrence 
keywords in their respective clusters, with knowledge appearing in 
two clusters. This highlights the centrality of knowledge-related assets, 
constructs and capital as tools to drive regional entrepreneurial growth 
from a public sector perspective. Interesting to note is that words that 
relate to the practical nature of starting and sustaining an entrepre-
neurial endeavor, such as venture formation, capital, investment, or tax 
incentive, did not feature as literature-identified keywords. 

Furthermore, the acknowledgement of university-industry collabo-
rations as promoters of entrepreneurial development, economic prog-
ress, and a driver for innovation in literature also aligns with the public 
sector agenda of Triple Helix model initiatives to drive regional growth. 
With due consideration of the different regional contexts within which 
Triple Helix configurations need to operate in order to functionally 
contribute to economic growth [50], the knowledge-intensive environ-
ment of entrepreneurial ecosystems seems to present ample opportu-
nities for entrepreneurial exploration and exploitation to actuate 
change. As knowledge-producing institutions, universities should 
further develop a regionally relevant understanding of what is central to 
innovation and how to entrepreneurially approach the commercializa-
tion of knowledge for social and economic gain. Noticeably absent from 
key themes and keywords in the literature is the mention of government. 
This may signal that references to government activity are perhaps 
nested to be represented by the networked relationships contained with 
Triple or Quadruple Helix model initiatives in literature. An alternative 

explanation could be that literature with a focus on the public admin-
istration sector, particularize its specific domain of inquiry when con-
ducting research. 

In terms of providing an overview of research trends, co-citation of 
authors was used to review shared research interests. Three research 
trends were identified. The first trend indicated an area of research that 
explores the link between entrepreneurship and economics. The second 
research trend pointed to shared research commonalities regarding 
strategy and networks or ecosystems of innovation. The third research 
trend, the smallest cluster, was focused on research interests relating to 
regional economic policy and development, focusing, in particular, on 
the interaction between academia, industry, and government. From a 
public policy perspective, these research trends underscore an inte-
grated network approach to entrepreneurial development and perfor-
mance, as all three clusters include contextual macro-environment 
embedded factors, such as economic indicators, networks and 
university-industry-government interaction. 

Building on the extant definitions and identified components of 
public sector entrepreneurship, the element of uncertainty and how it 
affects both private and public sector actors to creatively cultivate an 
entrepreneurial approach to economic innovation, is an area that seems 
to be under researched in the literature. An exploration of the role of 
social networks within an entrepreneurial ecosystem and the leveraging 
of social capital among the various network members could also present 
timely insights in times of limited resources and great uncertainty – 
especially when there is a high degree of heterogeneity among the 
members within the ecosystem. 

The findings of the bibliographic analysis highlight the intensified 
multi-disciplinary interest in entrepreneurial ecosystems research in 
recent years, as well as underline the diverse international attention that 
it has amassed. Using citations as a proxy, the most influential and 
prolific academic literature on entrepreneurial ecosystems and related 
determinants is however produced in countries, institutions, and co- 
author networks mostly situated either in the USA, UK or the 
Netherlands. As the research field however grows and the eddying effect 
of public policy investments in entrepreneurial ecosystems are evi-
denced, there is reason to believe that the mapping of the field will 
similarly evolve to represent an even greater country-level 
representation. 

7. Limitations 

Inevitably, the study also has certain limitations, which will pave the 

Fig. 11. Most commonly occurring keywords on entrepreneurial ecosystems and the public sector (1995–2019).  
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way for future research and analyses. First, the research analysis only 
encompassed the results from a very specific search query. The use of 
more and broader search terms would yield different results and might 
include additional sources and scholars as influential to the develop-
ment of the field. Second, in terms of the documents used for analysis, 
only research articles formed part of the scope of study, and thus the 
inclusion of other research material, such as book chapters or other 
publication types, might provide different insights. As an area with 
burgeoning multi-disciplinary interest, another potential avenue to 
explore is the work of PhD students in the field. By reviewing the authors 
and papers that influence these students, as well as the universities that 
they are affiliated with, one would potentially get a more in-depth 
representation of the depth of influence of certain institutions and 
scholars. 

The third and final limitation is the dynamism of citations and the 
reality that they constantly change. The citations reported thus only 
represent articles that were published during a particular period of time. 
In addition to this, one should be cognizant of the fact that citation count 
for an article is also dependent on how long it has been since the article 
has been published. 

8. Future research 

Future research could contrast the evolution of the concept through 
time, by dividing the literature into different quartiles and comparing 
the development of the field based on different changes and trends per 
quartile. These analyses exemplify a current representation over a 
particular period of time and should thus periodically be updated to 
track how knowledge has further developed and influence has been 
disseminated. 

Research into the heightened competitiveness of a region as a result 
of public sector involvement in entrepreneurial ecosystems, is a rela-
tively uncharted area which warrants further investigation. Further to 
this, a particular focus on entrepreneurial leadership development 
programs and public sector involvement in driving these types of ini-
tiatives, could serve to build a better understanding of how successful 
initiatives can be implemented by developing more and better entre-
preneurs. Empirical and comparative research in the area of national or 
transnational innovation and technology policies, and its effect on 
regional development and entrepreneurial initiatives is another area 
that could further progress the public sector entrepreneurship literature. 
A final area for future research is the comparison of high-growth 
entrepreneurial ecosystems, to assess how replicable they are in terms 
of sectors, technology, geography, and performance. 
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