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Abstract

The increasing importance of academic entrepreneurship as a key mechanism for new inno-
vative advancements and regional economic developments fostered a development of this
research domain. The burgeoning literature examining key antecedents and consequences
of academic entrepreneurship resulted in complex, multifaceted concept development,
which hinder both the possibilities to grasp the crucial interlinkages and a comprehensive
assessment of the latest theoretical contributions. Thus, to decrease the current risk of the
field’s further fragmentation and to support the comparison with the new emerging pat-
terns, this paper seeks to develop new bibliometric insights and outline a nuanced research
agenda for further advancements. To conduct a quantitative literature review, this paper
employs bibliographic coupling on a sample of 615 Web of Science peer-reviewed articles
on academic entrepreneurship. To conduct a comprehensive interpretation of the biblio-
metric findings, I perform additional hierarchical clustering of the frequent terms and con-
tent analysis of the publications. The results indicate that the academic entrepreneurship
research field is based on four interconnected clusters: (1) the anatomy of an entrepreneur-
ial university and its main components, (2) university spinoffs and technology commer-
cialization, (3) the identities of academic entrepreneurs and their motivations and barriers
in entrepreneurial activities, and (4) knowledge transfer and regional economic impacts.
These findings are of high importance to academics who seek to enhance entrepreneurial
processes and to policymakers interested in stimulating academic entrepreneurship.
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Introduction

Acknowledging the strong interest in academic entrepreneurship in the past years, univer-
sity spinoffs (USOs) and entrepreneurial academics are increasingly considered as great
potential sources of new and often disruptive innovations. Grounded in scientific discov-
eries, they contribute to the innovative capacity and economic development of regions
and countries (Bienkowska et al. 2016; Galan-Muros et al. 2017; Marzocchi et al. 2017;
Perkmann et al. 2013). Thus, understanding the process and potential impacts of academic
entrepreneurship, broadly understood as commercialization of scientific research results,
becomes crucial for academics, practitioners, and policymakers (Balven et al. 2018; Fini
et al. 2018; Sandstrom et al. 2018).

The importance of academic entrepreneurship has been widely recognized in the lit-
erature, evidenced by the notable increase of relevant publications in the past years (Bock
et al. 2017; Bozeman et al. 2013; Czarnitzki et al. 2014; Gilimiisay and Bohné 2018; Skute
et al. 2017; Zavale and Langa 2018). Prior research signals the potential to better under-
stand this phenomenon at the individual, organizational, and institutional levels (Hayter
et al. 2018; Rothaermel et al. 2007). Based on the recent developments and governmen-
tal initiatives, academic institutions are challenged to balance more traditional activities
of education and research with increasing commercialization efforts (Galan-Muros et al.
2017; Grimaldi et al. 2011). This has facilitated the development of various research
threads in the academic entrepreneurship literature, which has focused on antecedents and
consequences of entrepreneurial universities, the process and key determinants of USO
development, and the entrepreneurial competencies of researchers engaging in research
commercialization activities (Hayter et al. 2018; Mathisen and Rasmussen 2019; Perkmann
et al. 2013; Rasmussen and Wright 2015; Vohora et al. 2004).

Thus, to decrease the risk of the field’s fragmentation and to support the systematic
generation of relevant and interesting knowledge on academic entrepreneurship, it is nec-
essary to understand both the structure of the current body of literature, and the extent
to which it has already tackled recently suggested research opportunities (Grimaldi et al.
2011; Hayter et al. 2018; Mathisen and Rasmussen 2019; Siegel and Wright 2015; Wright
2014). To examine the current state-of-the-art literature on academic entrepreneurship and
to compare the new emerging research foci, I seek to generate an evidence-based roadmap
for spurring focused academic entrepreneurship research so as to move the field forward.

Here, the main departure points are the recent narrative reviews of the academic entre-
preneurship literature, i.e. the work of Grimaldi et al. (2011), Perkmann et al. (2013) and
Miranda et al. (2018), who have suggested research agendas. Further, Siegel and Wright
(2015) recently proposed paradigmatic shifts concerning academic entrepreneurship prac-
tices, acting as guidance for future research. Specifically, they stress the emerging rel-
evance of considering the rationale of academic entrepreneurship (why, moving towards
social entrepreneurship), new forms of academic entrepreneurship (what), new actors
entering academic entrepreneurship (who, students and graduates), and new modes to facil-
itate academic entrepreneurship (how).

To address these challenges, I conducted a quantitative bibliometric analysis of 615
peer-reviewed articles, employing bibliographic coupling. This analysis type, which has
been acknowledged in the past years, enables one to perform a comprehensive assessment
of the state-of-the-art literature in a particular research field (Kovéacs et al. 2015; Meyer
et al. 2014; Teixeira and Mota 2012). Further, I build on the results of bibliographic
coupling, introducing both quantitative and qualitative efforts to extend the research
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findings, specifically by employing hierarchical clustering and content analysis of selected
publications.

The bibliographic coupling’s results indicate that the academic entrepreneurship
research field is based on four interconnected clusters: (1) the anatomy of an entrepreneur-
ial university and its main components, (2) university spinoffs and technology commerciali-
zation, (3) the identities of academic entrepreneurs and their motivations and barriers in
entrepreneurial activities, and (4) knowledge transfer and regional economic impacts.

This paper makes the following contributions: First, by employing both quantitative
and qualitative methods, I contribute systematic insights to the evolution of the academic
entrepreneurship field. I consolidate the main research streams of the past 10 years, provid-
ing a comprehensive overview of the field. Second, I identify the multifaceted and inter-
connected nature of the academic entrepreneurship research field, outlining new emerging
trends, encouraging further research advancements of previously under-researched deter-
minants and their interplays in the identified thematic areas at the individual, organiza-
tional, and institutional levels.

The remainder of this article is structured as follows. In “Research design” section, |
elaborate research design and methods. I then present a statistical overview and the results
of bibliographic coupling, discuss the main findings, and identify the main implications
for academics and policymakers. I also outline the emerging patterns in the research field
and future research avenues. Finally, I describe the study’s limitations and suggestions for
further advancements.

Research design

To construct the dataset for this bibliometric literature review, I retrieved articles from the
Thomson Reuters Web of Science database. The Web of Science Core Collection database
is recognized as covering a notable range of high-ranking journals and peer-reviewed articles
of high quality. While I note the availability of other databases, I follow the methodological
approach of previous research (e.g., see Meyer et al. 2014); since this study is designed to
primarily examine the patterns of indicators, I accept this limitation. To construct the dataset, I
designed the following search query: “academic entrepreneurship” OR “academi* spin®*’ OR
“universit* spin®*’ OR “academi* commerciali*ation” OR “universit* commerciali*ation” OR
“entrepren* universit®’ OR “entrepren* academi*”. 1 restricted the search query to searching
in titles, abstracts, and/or keywords while accepting term spelling variations (e.g., academic
spinoffs, academic spinoffs, academic spinouts, etc., but controlled for non-related terms such
as spine). Next, I restricted the search to 2008 to 2017 so as to capture the key publications
and topics in the past 10 years, which also allowed me to identify the recent emerging devel-
opments in this research field. This search query covered a relatively broad publications scope;
to reduce the risk of including false positive items with no complementary value to the con-
structed dataset, I conducted further inspections. While the initial search resulted in 978 pub-
lications, I selected only ‘article’ publications, which reduced the sample to 650 publications.
Further, I examined publications from less matching Web of Science categories. I further
refined the results and excluded a list of categories with no value for the academic entrepre-
neurship literature (I excluded 26 categories, such as radiology, medical imagining, thermo-
dynamics). This led to the final sample of 615 articles, referring to 7259 citations and 21,429
references. To avoid false positive items in the dataset, I inspected all articles that formed a
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corpus for bibliographic coupling for the inclusion of the abovementioned keywords in the
titles and/or abstracts and/or keywords.

To examine publication scientific mapping patterns and to assess the relatedness of themes
in the academic entrepreneurship literature, I used bibliographic coupling technique (Boyack
and Klavans 2010; Kessler 1963). Bibliographic coupling focuses on matching articles in a
dataset based on shared references. This technique is increasingly used in various research
fields, including the management and entrepreneurship literatures. Bibliographic coupling is
generally applicable for interpretation of the current state of a research field and the emerg-
ing patterns owing to its ability to match or ‘couple’ articles, based on their shared references,
which are older than the focal publications (Boyack and Klavans 2010; Kovécs et al. 2015).

I constructed and visualized thematic clusters based on normalized relatedness measures.
I deemed an association strength measure appropriate for normalizing co-occurrence data,
in accordance with the methodological approach of previous studies (Van Eck and Waltman
2009, 2010). Detailed methodological overviews, including calculations of the association
strength measure and comparisons to other well-known measures, are provided in Van Eck
and Waltman (2009) and Waltman et al. (2010). I constructed clustered bibliometric networks
by adopting the visualization of similarities (VOS) approach, using an optimized algorithm of
VOSviewer 1.6.5 (Van Eck and Waltman 2007, 2010).

Further, to interpret and label the resulting clusters of bibliographic coupling, I used text
mining and hierarchical clustering of subtopics. To analyze the content of selected article
abstracts, I conducted text pre-processing using the ‘tm’ package in R (Feinerer and Hornik
2012). I removed all punctuation marks, numbers, and extra white spaces from the selected
abstracts, and converted all uppercase letters to lowercase ones. Also, I removed stopwords
and stemmed all remaining terms. I included the N-grams in the dataset up to an order of
n=3, using the ‘RWeka’ package (Hornik et al. 2007). Thus, I created the dataset based on
unigrams only, unigrams and bigrams, bigrams and trigrams, etc. In the next step, I trans-
formed all unique words and word combinations into a ‘bag of words’ representation via a
document term matrix. I based further word frequency analysis and visualizations on the cre-
ated document term matrix. To obtain the results of hierarchical clustering, I used the ‘hclust’
function of the ‘Stats’ package, using the Euclidean distances and Ward.D method (Team and
Worldwide 2002).

Finally, I did qualitative content analysis of the clustered publications, on the basis of the
bibliographic coupling and text mining results. I analyzed the content of titles, abstracts, and
keywords of the clustered publications. I then qualitatively analyzed the 20 most relevant arti-
cles (based on total and normalized citations) with the highest number of links in each cluster
so as to detect the current and emerging patterns in the literature, using Atlas.ti software. [
calculated the normalized citations of a publication as follows: the number of citations of the
publication divided by the average number of citations of all documents published in the same
year. The normalization corrected for the fact that older publications have had more time to
receive citations than more recent publications. To extend the results with additional insights, I
enriched the discussion of the results and emerging research patterns with additional literature.

Results
The number of articles published on the topic of academic entrepreneurship and USOs has

significantly increased in the past 3 years, compared to this research field’s overall posi-
tive development in the past decade (see Fig. 1). This confirms the growing interest in

@ Springer



Scientometrics (2019) 120:237-265 241

academic entrepreneurship and associated determinants in the scholarly literature (Hayter
et al. 2018; Miranda et al. 2018; Perkmann et al. 2013; Teixeira and Mota 2012; Zavale and
Langa 2018).

The results in Fig. 2 show that the three leading peer-reviewed journals publishing the
most articles on academic entrepreneurship were the Journal of Technology Transfer (83
publications), followed by Research Policy and Technovation (45 and 27 publications,
respectively). While these three leading journals accounted for 25.2% of total publications,
the remaining journals list is relatively well-distributed. This indicates that, besides the
three top journals publishing the most insights in this research domain, academic entre-
preneurship is a broad topic that includes a wide variety of elements that are addressed
from different perspectives. This finding is in line with the distribution of Web of Science
categories illustrated in Fig. 3. Unsurprisingly, the three most popular Web of Science
categories relate to the academic entrepreneurship literature cover management (341 pub-
lications), business (152 publications), and industrial engineering (122 publications) cat-
egories. For a better understanding, notably, a publication can be assigned to more than
one category. These three most common categories are associated with 56.9% of publica-
tions in the dataset, suggesting that academic entrepreneurship is a specific niche topic in
management and entrepreneurship literature; nonetheless, the results signal that academic
entrepreneurship is also a multidisciplinary phenomenon that is receiving attention from
diverse research fields, such as biomedical technologies, health policy services, women’s
studies and other research fields in which the entrepreneurial academic organizations and
their actors are key subjects of studies.

Figure 4 illustrates the author distribution by number of publications authored or co-
authored in the constructed dataset. The dataset included 636 authors. The leading author
with most 24 (co)authored articles (accounting for 3.9% of all publications) is Mike
Wright, followed by Maribel Guerrero (13 (co)authored publications). Then, the top five
authors list contains three authors with 12 publications each: David Urbano, Einar Ras-
mussen, and Mirjam Knockaert. With five leading authors accounting for less than 12% of
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Fig. 1 Distribution of WOS publications on academic entrepreneurship between 2008 and 2017 (n=587)
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Journal of Technology Transfer ] 83
Research Policy T 77 45
Technovation T 27
Science and Public Policy T 16
Small Business Economics T/ 15
Technology Analysis & Strategic.. /1 14
Technological Forecasting and Social.. ””/1 11
R & D Management ] 10
Journal of Management Development T 8
International Entrepreneurship and.. 1 8
Higher Education T 8
Scientometrics T 7
Journal of International Entrepreneurship 71 7
Industry and Innovation T 7
European Planning Studies T 7
Minerva T 6
Journal of Product Innovation.. 1 6
International Small Business Journal 1 6
European Journal of Education T 6
Education and Training T 6
International Journal of Innovation.. ] 5
International Journal of Innovation and.. 1 5
Entrepreneurship Theory and Practice I 5
Economic Development Quarterly I 5
Cambridge Journal of Economics I 4
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Fig.2 Distribution of the scientific journals publishing the most articles in the academic entrepreneurship
domain (top 25 journals)

the total number of selected authors, the results indicated a notable variety. However, most
of the authors are from related research domains, which supports the academic entrepre-
neurship domain’s distinctness.

Figures 5 and 6 illustrate the authors’ geographical distribution and their affiliated
organizations and countries. The results show that the highest number of publications were
(co)authored by researchers from Ghent University, Imperial College London, and Autono-
mous University of Barcelona (with 29, 28, and 18 associated publications, respectively).
Figure 6 indicates that most publications were (co)authored by researchers affiliated with
the U.S. (123 associated publications). While England remained second with 106 author
affiliations, Italy had the third highest number (71). More detailed examinations indicated
that studies of academic entrepreneurship and associated determinants are dominated by
the U.S. and Europe, signaling that crucial findings should be generalized within this insti-
tutional environments scope, especially concerning the issues of the most recent policy
developments and governmental initiatives, facilitating the further development of aca-
demic entrepreneurship (Fini et al. 2017; Hayter et al. 2018).

The bibliographic coupling’s results are illustrated in Fig. 7. The visualized bibliometric
network includes four interconnected clusters with unique labels based on the shared refer-
ences and their patterns. To identify all themes and emerging topics in this research field,
I applied no restrictions concerning the number of citations necessary to be included in
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Management 1 341
Business T/—————1 152
Engineering Industrial =—————1 122
Planning Development ———3 89
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Fig.3 Distribution of WOS categories corresponding to the publications in the academic entrepreneurship
domain (top 25 categories)

bibliographic coupling analysis. Thus, from a total sample of 615 articles included in the
analysis, I clustered 601. The excluded articles represent a sample of publications with no
shared references with other articles in the dataset and therefore could not be connected.
Further, five clusters included 4, 4, 3, 3, and 1 publications each; owing to low applicabil-
ity and little value for further interpretation, I excluded these from the results and further
analysis. Thus, the final sample of analysis contained 587 articles.

Each item depicted in the visualized bibliometric network represents a unique publica-
tion from the dataset that is clustered based on the likelihood of having a shared reference.
Items assigned to the same cluster share a higher probability, while colors show all distinct
clusters and articles belonging to them. Further, each item has a specific weight, based on
the number of total citations, total links, and total link strength of the publications. For a
more illustrative overview, publications with higher number of total citations are displayed
in a larger size (Van Eck and Waltman 2010; Waltman, Van Eck, and Noyons 2010).

Based on the bibliographic coupling’s results, I retrieved the abstracts of publications
and additional information about the publications for further analysis, specifically text min-
ing and hierarchical clustering, and full content of publications for content analysis of four
identified clusters. I based the following analysis and description of the bibliographic cou-
pling’s results on the analysis of term frequencies and hierarchical clustering, as well as
full content analysis of the key publications in each cluster.
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Fig.4 Distribution of authors by the number of publications authored or co-authored (top 25 authors)

Cluster 1: the anatomy of entrepreneurial university

Figures 8 and 9 illustrate a distribution of the pre-processed key term frequencies of Clus-
ter 1 publications, based on the bibliographic coupling’s results. Specifically, Fig. 8 shows
the most frequent words in Cluster 1 publications’ abstracts, including N-grams up to an
order of n=3. Figure 9 illustrates the hierarchical clustering’s results of the terms in Clus-
ter 1. Cluster 1’s dendrogram depicts closeness or dissimilarity of the terms, based on the
Euclidean distances (Height axis), and Ward.D method. This implies that terms with the
lowest dissimilarity, based on the Euclidean distance or height in the illustrated dendro-
gram, are connected in a cluster. To make further connections and estimate the dissimilar-
ity of merged terms with others, I used recomputed distance values based on the Ward.D
method. I repeated the procedure until all terms were clustered. Since it was impractical to
clearly visualize all terms in Cluster 1’s publications, I set the term matrix sparsity thresh-
old to 0.75.

In more practical terms, the depicted dendrogram is a compact visualization of
a dissimilarity matrix. Two main clusters are identified and highlighted by red lines,
based on the highest distinct distance. Although it is possible to identify more clus-
ters, the purpose of hierarchical clustering here is to display each cluster’s content and
their interconnections in order to label the bibliographic coupling’s results. Thus, the
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Ghent University ] 29
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University of Oslo T 14
University of Nottingham T 14
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Nord University T 13
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University of Deusto 1 10
Consejo Superior De Investigaciones.. 1 10
Zentrum fur Europaische.. """ 9
State University of New York Suny.. """ 9
Linkoping University 1 9
Delft University of Technology T/ 9
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Indiana University System T
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Fig.5 Distribution of author affiliations to organizations based in selected publications (top 25 organiza-
tions)

argumentation focuses on analyzing the clusters and their components rather than on
identifying a larger variety of subclusters.

Thus, analyzed publications in this cluster are related to the antecedents and conse-
quences of entrepreneurial universities and their associated determinants. Specifically,
a central thread of publications in this cluster focuses on explaining the roles of the
university as a catalyst for regional economic and societal development via exploration
and exploitation of entrepreneurial opportunities (Bienkowska et al. 2016; Bramwell
and Wolfe 2008; Guerrero and Urbano 2012). This cluster focuses on understanding the
nature and key activities of an entrepreneurial university, especially after the inclusion
of the third mission, to engage in research commercialization, besides education and
research activities (Galan-Muros et al. 2017). For instance, following the latest institu-
tional and regional policy developments, entrepreneurial universities are encouraged to
prioritize the following goals: development of entrepreneurial competencies by attract-
ing and educating human capital, engagement in technology transfer and innovation as
well as engagement in social and regional developments (Secundo et al. 2016). To attain
these goals, entrepreneurial universities are expected to perform a list of activities,
such as creation of technology parks, USO development, patenting/licensing, contract
research activities, industry training, consulting, grant acquiring, research, and educa-
tion (Philpott et al. 2011).
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Fig. 6 Distribution of author country affiliations in selected publications (top 25 countries)

Further, another articles substream addresses the development of entrepreneurial uni-
versities. It is recognized that universities are embedded in multilayered systems and sev-
eral hierarchical levels — from colleagues and supervisors, to research groups and depart-
ments, to faculties and central administrations. To develop into entrepreneurial universities
and to avoid any potential barriers, universities are expected to design long-term strategies
and obtain support at all levels, to attain the entrepreneurial goals and make new economic
and societal impacts (Bienkowska et al. 2016; Galan-Muros et al. 2017).

Another substream of high interest that relates to the publications on entrepreneurial
universities is the assessment of the impacts generated by entrepreneurial universities’
activities. Among the noted activities, entrepreneurial universities can function collabora-
tively on a regional level, and can therefore support new venture formation and growth in
a region by stimulating tacit knowledge-sharing among networks of innovative firms, and
can engage in a virtuous cycle of talent attraction and retention (Bramwell and Wolfe 2008;
Guerrero and Urbano 2012). Thus, it is necessary to develop new metrics that would allow
us to estimate the generated value and economic and societal value at the regional and
national levels.

This cluster generally addresses the issue of entrepreneurial university develop-
ment, emphasizing the importance to identify the factors that stimulate entrepreneurial
activities among academic institutions, as well as the potential barriers that may hinder
further entrepreneurial initiatives. Special attention is devoted to channels of research
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Fig.7 A visualized bibliometric network of clustered articles included in the dataset, based on biblio-
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cluster 4). (Color figure online)

commercialization dependent on regional institutional differences and the effects of recent
policy developments.

Cluster 2: university spinoff development and technology commercialization

According to Figs. 10 and 11, this cluster focuses on USO creation as well as knowledge
and technology commercialization activities. The research in this cluster focuses on exam-
ining dynamic USO development process and the necessary determinants to overcome the
critical junctures to reach the sustainable returns stage (Rasmussen et al. 2011).

A notable number of publications report that many USOs show limited growth and
development, or even failure in the early stages of new venture creation (Fini et al.
2017). Thus, a key discussion thread on USO development is identifying USO deter-
minants and potential success factors (Fisher, Kotha, and Lahiri 2016; Perkmann et al.
2013). However, to determine what drives successful USOs, one must understand these
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Fig. 8 Distribution of the most frequent terms in cluster 1, based on the bibliographic coupling’s results

ventures’ entire lifecycle. Thus, it is necessary to draw on Vohora et al. (2004) seminal
work. Although the latter paper falls outside the scope of this bibliometric literature
review, it provides a fundamental basis for many conceptual frameworks presented in
articles that are included in our dataset. Thus, according to Vohora et al. (2004), USO
development has five distinct phases: (1) the research phase, (2) the opportunity framing
phase, (3) the pre-organization phase, (4) the re-orientation stage, and (5) the sustain-
able returns phase. Every phase has a specific activities set and a strategic focus that the
venture must accomplish before transitioning into the next development phase. How-
ever, to pass through these phases and become an established firm in the market with
sustainable returns, a USO venture must undergo the transitions referred to as critical
Jjunctures. These are complex problems that “occur at a point along a new high-tech
venture’s expansion path preventing it from achieving the transition from one develop-
ment phase to the next” (Vohora et al. 2004, p. 159). They identified four critical junc-
tures: (1) opportunity recognition, (2) entrepreneurial commitment, (3) venture credibil-
ity, and (4) venture sustainability.

The main thematic areas in the cluster on USOs and technological commercialization
can be attributed to these five USO venture development phases and overcoming vari-
ous problems associated with critical junctures. Thus, to successfully develop a USO,
one must recognize that this is a dynamic—and more importantly, multistage—pro-
cess that requires different knowledge and various resources, depending on the USO’s
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Fig.9 Visualized Cluster 1 dendrogram of the key terms, based on the Euclidean distances (height) and
Ward.D method

development phase, and requires specific short-term and long-term evaluation criteria
(Clarysse et al. 2014). This is addressed by a large portion of publications in this cluster.

Another substream relates to the venture credibility juncture (Vohora et al. 2004).
It is crucial for a USO to gain access and acquire initial resources for successful USO
development in its nascent development stage. Rasmussen et al. (2011) identified lev-
eraging competency, besides the opportunity refinement and championing competen-
cies necessary to undergo the necessary USO development phase transitions. Leverag-
ing competency refers to the ability to acquire and combine resources to maintain the
venture creation process (Rasmussen 2011; Rasmussen and Borch 2010; Rasmussen
and Wright 2015). An important part of the literature on USOs focuses on funding as
a source to reach the credibility threshold and to overcome the liabilities of both small-
ness and newness (Fisher et al. 2016) In the literature, there is a distinction between
funding sources. Some publications address governmental initiatives and policy devel-
opment to support academic entrepreneurship, while others address the venture capital-
ist literature (Franke et al. 2008; Islam et al. 2018).

Also, a broader publications thread address the roles of the environment and the con-
text a USO is embedded in. For instance, a list of publications explores the impacts of
conflict resolution policies between the parent university and the USO venture, as well
as IP management quality (Muscio et al. 2012, 2016). The same importance is allocated
to studies that examine the impacts of the quality of universities, departments, and col-
leagues, as well as the USO venture team’s composition and its experience of successful
USO development (Tartari et al. 2014; Van Looy et al. 2011).
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Fig. 10 Distribution of the most frequent terms in cluster 2, based on the bibliographic coupling’s results

Cluster 3: identity of academic entrepreneurs

According to Figs. 12 and 13, this cluster addresses the academic entrepreneurship pro-
cess and technology/research commercialization by academics and/or scientists. The sec-
ond identified subtheme highlights the roles of various elements such as industry, policy
developments, and individuals in the knowledge and technology transfer process. Thus,
this cluster focuses on examining the identities and roles of academic entrepreneurs.

The research in this cluster is located at the individual level. This makes sense, since
academic entrepreneurial behavior occurs at the interface of an opportunity and an individ-
ual, with heterogeneity existing on both the individual and the opportunity sides. Here, the
central research focus is on the characteristics of academic entrepreneurs as they engage in
the entrepreneurial process, and especially on the mechanisms that foster such academics
entrepreneurial identities.

Specifically, research in this cluster focuses on analyses of the links between these
academics’ latent entrepreneurial skills, abilities, experience, attitudes, perceived
norms, and intentions to create a spinoff (D’Este et al. 2012). The analysis of academic
entrepreneurs’ identities is in line with Vohora et al. (2004) conceptual framework,
introduced in the previous section. According to Rasmussen et al. (2011), to success-
fully pass through the critical junctures and develop a USO venture into a stable mar-
ket player, academic entrepreneurs must possess three entrepreneurial competencies.
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Fig. 11 Visualized cluster 2 dendrogram of the key terms, based on the Euclidean distances (height) and
Ward.D method

Leveraging competency has already been discussed. In the context of examining aca-
demic entrepreneurs’ identities, opportunity refinement competency and championing
competency are interesting to study in depth. Opportunity refinement competency gen-
erally refers to the ability to discover opportunities based on scientific research results,
and to further develop these into viable business concepts. Championing competency
refers to the ability to identify with a venture and to persuade others to contribute to its
development. These two entrepreneurial competencies are crucial for successful aca-
demic entrepreneurs.

In line with this argument, it could be stated that academic entrepreneurs’ ability
to detect technological opportunities is attributed to different scientific skills sets and
expertise, compared to the ability to exploit these entrepreneurial opportunities. Aca-
demic entrepreneurs’ research excellence and previous experience of discovering tech-
nological opportunities would more likely foster the detection of new technological
opportunities. In comparison, previous collaboration with industry partners, scientific
breadth, and commercially oriented experience would stimulate the exploitation success
of technological opportunities (D’Este et al. 2012).

In addition to predicting the likelihood of becoming an academic entrepreneur based
on for instance their opportunity recognition ability and prior entrepreneurial experi-
ence, the process of transitioning from the scientist role into the academic entrepreneur
role is increasingly explored. Thus, a related thematic publication area in this cluster
addresses the importance of researchers personal identities in the academic environment
and the commercial business environment (Jain et al. 2009). In the process of academic
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Fig. 12 Distribution of the most frequent terms in cluster 3, based on the bibliographic coupling’s results

entrepreneurship and USO venture development, academics may have a tendency
to maintain the hierarchy from their academic environment, while USO development
requires a different level of personal communication and interconnections. A specific
subtheme of this cluster addresses this issue, and examines the roles of personal net-
works and embedded hierarchies in USO development success.

Also, an academic entrepreneur’s environment shapes their extent of engagement in
entrepreneurial activities and their preferred channels of engagement (Bercovitz and
Feldman 2008; D’Este and Perkmann 2011; Perkmann et al. 2013). Academic entrepre-
neurs tend to more actively engage in entrepreneurial activities if the parent institution
sufficiently supports possibilities and has developed norms that stimulate such activities.
A connected research focus in this cluster is the roles of business incubators and science
parks regarding facilitating the development of academic entrepreneurs, both among expe-
rienced researchers and young academics or even students.

Cluster 4: knowledge transfer and (regional) economic impacts

According to Figs. 14 and 15, this cluster addresses academic entrepreneurship from a
broader perspective, focusing on describing the entrepreneurial processes via knowledge
and technology transfer, and highlighting the roles of entrepreneurial academic institutions,
researchers, and young graduates as ways to generate new economic value.
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Fig. 13 Visualized cluster 3 dendrogram of the key terms, based on the Euclidean distances (height) and
Ward.D method

This cluster centers around the analysis of academic entrepreneurship as a catalyst for
regional economic and societal developments via knowledge transfer and USOs. Thus, it
addresses academic entrepreneurship from the perspective of an ecosystem consisting of
individual, organizational, and institutional elements. Specifically, this cluster emphasizes
the changed roles of academic entrepreneurship and entrepreneurial universities (Audretsch
2014). The roles of universities in an increasingly entrepreneurial society have broadened,
and in addition to the need to generate technology transfer and knowledge-based USO ven-
tures, academic institutions are focused on enhancing entrepreneurship capital and stim-
ulating behavior to prosper in an increasingly entrepreneurial society (Audretsch 2014;
Audretsch et al. 2014).

By distinguishing between two dimensions of the academic entrepreneurship context,
the task environment and the non-task environment, it is possible to further nuance this
research cluster’s focus. Research into academic entrepreneurship’s task environment
explores the quality and effectiveness of universities, faculties, departments, and TTOs
concerning supporting and stimulating academics’ entrepreneurial competencies. For
instance, Muscio et al. (2016) identified three classes of institutionally defined rules that
should be considered as an effective incentive to help faculty members to create USO ven-
tures: (1) general rules and procedures, (2) rules regulating monetary incentives, and (3)
rules that affect entrepreneurial risk.

The research at the level of the non-task environment examines institutional factors
that affect academic entrepreneurship at regional and national levels, such as the extent
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Fig. 14 Distribution of the most frequent terms in cluster 4, based on the bibliographic coupling’s results

of government support. For instance, governments and universities have proposed relevant
initiatives aimed at fostering academic entrepreneurship, such as legislative changes, gov-
ernment support schemes, university policies, technology transfer offices, entrepreneurial
training, and education for staff and PhDs students (Bienkowska et al. 2016). The align-
ment between these two foci can be established by developing interaction and knowledge
exchange channels as well as support mechanisms.

The fundamental notion of the research in this cluster is the broad, far-reaching scope of
influence of academic entrepreneurship (Gerbin and Drnovsek 2016; Guerrero et al. 2016).
Here, academic entrepreneurship is seen as a tool that goes beyond pure business and com-
mercialization aspects—i.e. also having societal impacts; for instance, through the creation
of new products and services that improve quality and convenience while reducing costs,
academic entrepreneurship can prevent healthcare crises (Itri et al. 2015). Thus, research-
ers are investigating how academic entrepreneurship can promote economic and societal
developments across the world, as well as the potentially facilitating and hindering factors.

To support qualitative analysis of the bibliographic coupling’s findings, I provide an
additional statistical overview. Figure 16 illustrates the evolution of the academic entre-
preneurship literature based on the identified clusters, employing bibliographic coupling.
Table 1 summarizes the identified clusters’ main statistical details.

The statistical comparison indicates different evolution patterns of identified clusters,
as well as their importance, based on the number of publications and received citations.
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Fig. 15 Visualized cluster 4 dendrogram of the key terms, based on the Euclidean distances (height) and
Ward.D method

Figure 16 shows that all four identified clusters have developed and have received substan-
tial acknowledgment in research. The overall trend is positive, showing that the academic
entrepreneurship literature has experienced expanded greatly in the past 5 years, starting
from 2013. Notably, between 2008 and 2013, the academic entrepreneurship research field
remained relatively neglected. Next, it is possible to observe differences between the iden-
tified clusters’ evolution patterns. The knowledge transfer and regional economic impacts
cluster (Cluster 4) has expanded significantly and is still actively developing. While the
entrepreneurial university cluster (Cluster 1) experienced a strong increase between 2014
and 2015, it has leveled off in the past 2 years. A similar pattern, but with smaller num-
bers of related publications, can be associated with Cluster 2, which focuses on USOs and
technological commercialization. The research into entrepreneurial identities has remained
fairly stable, with some negative developments in the past 2 years.

Table 1 provides a statistical comparison of the key indicators for the identified clus-
ters. Compared to the evolution patterns displayed in Fig. 16, some notable differences
in the clusters’ relative importance can be observed. While Cluster 1 (on the anatomy of
an entrepreneurial university) had the highest number of publications, the citations were
relatively low compared to the clusters on USO development and the identities of academic
entrepreneurs. To some extent, this implies the current trend and popularity of this research
domain. These findings signal that there is an increasing trend of publications, while the
papers’ impacts have not yet fully accumulated. Compared to Cluster 3 (on the identity of
academic entrepreneur), the publication number is lower, while the average citations per
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publication are the highest in the academic entrepreneurship literature. This signals that
this research domain has evolved into a stable thematic area that includes various influen-
tial seminal papers. This implies that the main characteristics of academic entrepreneurs
are well-researched and that most academic entrepreneurship authors are now focusing
on other research domains. Compared to the abovementioned clusters, Cluster 2 (on USO
development and tech commercialization) has maintained a stable development pattern,
and has solid relevance in the academic entrepreneurship research field. Finally, Cluster
4 and the knowledge transfer and regional economic impacts research fields showed the
lowest numbers, which is in line with Fig. 16. This confirmed the previous argumentation
that entrepreneurial universities are developing and that the importance of entrepreneurial
activities is increasingly being acknowledged. Table 1 shows that the publications in this
cluster were the most recent, on average, published mainly in the past 2 to 3 years. This
also explains the low number of citations, indicating that while this research domain in
academic entrepreneurship is peaking, it has not yet reached maturity, and more research of
this nature is expected in the near future.

Discussion and future research agenda

I have responded to calls to synthesize the latest developments in the academic entrepre-
neurship literature and to come up with an informed roadmap that stimulates relevant and
interesting future research (Bozeman et al. 2013; Rothaermel et al. 2007; Siegel and Wright
2015). I conducted a comprehensive quantitative analysis of the evolution of the academic
entrepreneurship literature, carving out established themes. Further, I will consolidate
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these findings with the emerging trends indicated by the bibliographic coupling’s results.
Generally, the results suggest that there are four thematic clusters, which should draw inter-
est from researchers, university managers, practitioners involved in collaborative activities,
and policymakers.

The findings of this paper indicate that the academic entrepreneurship research field can
be analyzed from the perspective of four interconnected elements: (1) the entrepreneurial
university, (2) USOs, (3) academic entrepreneurs, and (4) the entrepreneurial environment
in which all these elements are embedded in order to transfer the knowledge and tech-
nologies developed at the parent university, as well as to commercialize the research out-
comes to stimulate regional economic and societal development. Specifically, the biblio-
metric literature analysis results indicate that this research domain can be linked within the
academic entrepreneurship ecosystem. The results are in line with previous research, and
indicate that academic entrepreneurship is a dynamic, multilayered ecosystem with actors
at the individual, organizational, and institutional levels (Audretsch et al. 2019; Guerrero
and Urbano 2012; Harrison and Leitch 2010; Hayter et al. 2018; Miranda et al. 2018; Perk-
mann et al. 2013).

Concerning the individual level, this paper has addressed academic entrepreneurs’ iden-
tities and has explored the characteristics that drive the researchers’ entrepreneurial inten-
tions and external determinants that either facilitate or hinder entrepreneurial activities.
However, further research is needed to nuance our understanding of how psycho-social
characteristics shape academic entrepreneurs’ behavioral intentions (Clarysse, Tartari, and
Salter 2011; Goethner et al. 2012). A very promising research avenue would be to focus
on the identity struggles academics experience when engaging in entrepreneurship (Boze-
man et al. 2013; Jain et al. 2009). Since entrepreneurial identity could also be shaped by
external factors, future research could investigate the policy developments and university
governance modes that have the potential to stimulate innovations among academics (Aste-
bro et al. 2012). Further, and generally, the entrepreneurial process is considered to make
high demands of every individual entrepreneur (Hatak et al. 2015), and this process may be
exacerbated in hybrid academic entrepreneurship, with the academic entrepreneur working
for both the university and their own business, which may affect their identity struggles
and wellbeing levels. In a similar vein, there is a lack of studies investigating the role of
individual psychological attributes such as risk tolerance and ambiguity on the academic
entrepreneurs’ ability to discover technological- and exploit the entrepreneurial opportu-
nities (D’Este et al. 2012). Similarly, individual incentives and motivations determining
the primary engagement channels (e.g. patenting, USO creation, joint research, contrac-
tual research, consultancy) of academic entrepreneurs and the related business outcomes
require further investigation (D’Este and Perkmann 2011). Another auspicious direction
for future research focuses on development of academic spin-off ventures by nascent aca-
demic entrepreneurs and the need to acquire or develop entrepreneurial competencies (see
e.g. Oosterbeek et al. 2010; Rasmussen et al. 2011, 2014). While prior studies have inves-
tigated the importance of entrepreneurial competencies on venture performance, more
insights are necessary to examine development processes of the entrepreneurial competen-
cies and potential inhibitors on individual, organizational and institutional levels (Glimiisay
and Bohné 2018), calling for in-depth qualitative and quantitative examination, especially
regarding the competencies required in the different academic entrepreneurial lifecycle
stages (Clarysse et al. 2011; Rasmussen et al. 2014) as well as meta-analyses.

At the organizational level, I examined the roles of entrepreneurial universities and
USOs, which are considered effective tools for research commercialization. The findings
present a list of activities undertaken by entrepreneurial universities and the role of the
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university’s third mission evolution. I also presented the USO development phases and the
necessary transitions in order to reach sustainable returns.

From the entrepreneurial university perspective, the findings of the bibliometric analysis
signal the need for a more in-depth understanding of the role of entrepreneurial university
in the entire ecosystem of academic entrepreneurship and its related contributions. More
specifically, future studies should address the processes associated with the development of
strategies, structures, and culture that strengthen an entrepreneurial university, supported
by specialized education and training as a flourishing field for progress (Guerrero and
Urbano 2012). Additionally, a vital research direction calling for future studies focuses on
a development of effective support mechanisms and strategic decisions in entrepreneurial
universities fostering academic entrepreneurship. For instance, there is a lack of studies
addressing the impact of strategic choices regarding the type of support for university spin-
offs and student/young graduate start-ups, and more deeper investigation of university’s
entrepreneurial mission determining the level of support and entrepreneurial outcomes
(Marzocchi et al. 2017). Another promising avenue for future studies addresses the impact
and effectiveness of TTO’s. Thus, understanding not only the resulting outcomes of TTO’
engagement, but also learning about the reasons why academic ventures bypass a local
TTO, how often, and what are the consequences of such decision is of critical importance
(Huyghe et al. 2016). Next to that, future studies should investigate the interaction of dif-
ferent hierarchical levels of university support for academic entrepreneurship (i.e. from
supervisor and colleagues, to research groups and departments, and finally to faculty to
central administration) (Bienkowska et al. 2016) in order to design enhanced support sys-
tems for academic entrepreneurship.

From the USO perspective, more in-depth research is needed to understand why many
USOs cannot overcome the liability of newness and smallness and fail at the early stage,
or remain small and do not generate the expected returns, despite the availability of sup-
port mechanisms on university and policy levels (Fini et al. 2017; Fisher et al. 2016; Hesse
and Sternberg 2017). To tackle this major research problem, several research directions
need to be highlighted. For instance, further analysis is necessary concerning the inter-
play between the availability of resources and specific goals of potential entrepreneurial
endeavors (Bozeman and Boardman 2013; Rasmussen et al. 2014). In the context of USOs,
further research is needed to determine the key differences in necessary tangible and intan-
gible resources at different USO development stages (Rasmussen and Wright 2015). Fur-
thermore, an important set of research questions relates to the link between the USO and
competence creation processes. Building and extending the research by Danneels (2002,
2008), scholars could further improve the understanding of how competence creation pro-
cesses differ among USO types (Colombo and Piva 2012). For instance, scholars may want
to understand how different USOs develop their competences, how they shape and define
the strengths of their firms, and how USOs renew their existing competences. Another
research question relates to the heterogeneity of USO outcomes that are achieved by USOs
with different competence portfolios. Here, scholars could focus on how different USOs
in terms of their competences shape growth in both the business sphere and the academic
sphere. Next to that, studies focusing on network analysis in the context of academic entre-
preneurship will form an important future research stream. Specifically, more research can
be conducted into the importance of network centrality and the role of structural holes in
relation to various business outcomes (Diez-Vial and Montoro-Sanchez 2017), but also into
the evolution of social networks among faculty and graduate student entrepreneurs and the
role of knowledge intermediaries therein to compare USO success leveraged by academic
and non-academic contacts (Hayter 2016a, b).
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Nevertheless of the increasing number of studies addressing the success factors of USOs
and early assessment of USO business potential, there is a lack of in-depth studies address-
ing the complex process of USO project evaluations in terms of financial support by means
of public and non-public funding (Kim et al. 2019). Thus, a promising future research
avenue would be to examine factors determining a positive funding outcome and processes
driving evaluator decisions. Another worthwhile future research focus is the systematic eval-
uation of failed academic entrepreneurship projects and collaborations, in conjunction with
the (lack of) support from the university, which could reveal new success factors (Bozeman
et al. 2013), besides tackling the success bias in entrepreneurship research generally.

Further, additional research is needed into the impacts of student and young graduate
entrepreneurship and their ventures, which constitutes an emerging source of discontinuous
innovations (Astebro et al. 2012; Siegel and Wright 2015). Students and young graduates not
only form a driving force of academic spin-off establishment, but also are able to connect
other academic entrepreneurs to academic and non-academic contacts from previous entre-
preneurship programs, events, and experiences. Thus, more research is needed exploring the
contributions of student- and graduate-led ventures, as well as their strengths and weaknesses
(Hayter 20164, b). In order to grasp the various effects of entrepreneurial universities and
academic ventures, additional research is necessary to develop new short-term and long-term
success indicators, such as citation impact to include quality measure, and IPO, profitability,
sustainable growth to include economic indicators. This is relevant for assessing the impact
of governmental support mechanisms, and improvement of early-stage investment decision
making, as well as further assessment by venture capitalists (Clarysse et al. 2014).

At the institutional level, I have addressed the increasing importance of academic entre-
preneurship and universities” evolution from education-oriented to more entrepreneurially-
oriented institutions. I have addressed the process of knowledge and technology transfer
and the related entrepreneurial environment in the research institutions, and acknowledge
the potential to generate new economic and societal value.

At the institutional level, governmental authorities and universities should collaborate to
ensure consistent support during various academic entrepreneurship stages. However, more
research is needed to help us to understand the challenges of setting up such collabora-
tive agreements between academic and institutional actors, and the critical mechanisms for
the governance and sustainability of such networks to establish an entrepreneurial environ-
ment (Audretsch et al. 2019). Specifically, future studies should focus on institutional dif-
ferences’ roles in terms of multiple dimensions such as regulative, normative, and cultural
institutions for academic entrepreneurship, and should explicitly address the interactions
between nested variables (Bozeman et al. 2013), and ensure distributed value creation for
economic, technological and societal benefits. Furthermore, it is worthwhile to examine to
what extent is it possible to replicate such ecosystems in different environments (Audretsch
et al. 2019). Also, we need a greater emphasis on contextual dynamism, in terms of leg-
islative and institutional changes (Fini et al. 2011). Here, historical and multidisciplinary
research approaches are required. Since the vast majority of the research into academic
entrepreneurship has been conducted in developed economies, future research should
explore its effectiveness concerning stimulating economic and societal development in
emerging countries (Gonzalez-Pernia et al. 2013). In particular, future studies could exam-
ine various modes of interaction, the kind of knowledge and resources shared between uni-
versities and firms, and the outcomes generated from these interactions in developed coun-
tries (Zavale and Langa 2018).

Here, and in line with the research directions proposed by Siegel and Wright
(2015), I recommend broadening the focus to new forms of academic entrepreneurship,
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including social and green/clean academic entrepreneurship (Colombelli and Quatraro
2019; Doblinger et al. 2019). A promising line of research could be to explore the impact
of accelerating clean energy and green technology innovations to mitigate climate change
and enhance competitiveness of advanced countries by designing new policies on univer-
sity- and institutional levels. Further, to enable the generation and comparability of sub-
stantial findings on academic entrepreneurship that can inform policymakers’ decisions,
future research should develop and use advanced metrics that enable capitalization on
academic entrepreneurship as a tool to strengthen regional/national economic and societal
development (Bozeman and Boardman 2013; D’Este et al. 2018; Siegel and Wright 2015).

Limitations and future research avenues

While this bibliometric literature analysis has presented a list of important findings, it has
limitations, which provide future development areas. First, [ have covered a broad scope of
academic entrepreneurship literature based on a specific search query that enabled me to
highlight key elements of this research field. However, including additional keywords in
a search query could lead to the development of a more comprehensive dataset and, thus,
to additional empirical insights. Second, the constructed dataset had a scope of 10 years.
Experimenting with additional time periods can lead to the identification of additional arti-
cles, especially potentially seminal work on academic entrepreneurship, and can therefore
present additional perspectives. Similarly, since the main goal was to build on the litera-
ture to identify current themes and emerging trends, bibliometric analysis is restricted to
the bibliographic coupling technique. Thus, extending results with co-citation analysis,
co-occurrence analysis, and other quantitative literature review methods can provide addi-
tional insights and key elements on the path to developing a comprehensive understand-
ing of the academic entrepreneurship ecosystem. Finally, further research can significantly
benefit from application of advanced computational methods. For instance, topic model-
ling and other unsupervised machine learning methods can improve the scope and level of
bibliometric analysis in future studies.

Conclusion

This paper investigates the current state of the academic entrepreneurship research field
and detects new emerging research patterns by employing both quantitative and qualitative
methods of analyses. Specifically, by using bibliographic coupling technique, this paper
consolidates the main research streams of the past 10 years and contributes new comple-
mentary insights into the understanding of the complex and inter-connected nature of the
research field. By using text mining and hierarchical clustering technique, and content
analysis to support the interpretation of the key findings, this paper responds to a call by
Miranda et al. (2018) to integrate a combination of various analytical techniques to foster a
further development of this research field.

Additionally, based on a comprehensive content analysis, this paper outlines a nuanced
research agenda of new emerging trends with valuable implications for academics and
policy makers. I hope this research agenda will spur more systematic and robust research
encompassing the assessment of new interlinkages of under-explored determinants of aca-
demic entrepreneurship. New findings will be of critical importance to assess and facilitate
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further technological, economic, and societal advancements on regional, national, and
international arena.
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