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Abstract

Research background: The concept of the university entrepreneurship ystes is nowadays

a part of the current trends in researching therdehants of support for commercialization of
research results. The subject is relatively newabse the first papers in this topic are dated to
2009, and in fact it has only been in the last &gehat the interest of researchers in this stibjec
has increased.

Purpose of the article: The purpose of this study is to analyze the sthtesearch on the issue
of the university ecosystem of academic entrepneingu and to identify the main research trends
related to this topic.

Methods: The article was based on a systematic review ofitt@ture (SLR), which included
the selection of basic literature and selectiorpoblications, mayor researchers, bibliometric
analysis and content analysis.

Findings & Value added: The results of the conducted research indicatetttestudy of the
university ecosystem of academic entrepreneurshigtiil a new issue, poorly recognized in
literature, without a solid methodological foundatiand which may constitute a current and
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interesting research area. Our paper adds tomxiggsearch in four important ways. We provide
a holistic review of university entrepreneurial ggstem. We also identify the challenges identi-
fied in this area and suggest how they may be dpeel Third, our results are also policy-
relevant. For policy-makers, it is important to inwhether academic engagement is driven by
mechanisms existing in academic ecosystem or affduy factors that may not be activated by it.

I ntroduction

Universities and their immediate surroundings dexgs that play a key
role for contemporary societies in the field of ealion and generating the
latest knowledge (Perkmaret al., 2013, p. 423). Over the past decade,
researchers have started to see the universitjt@sdrroundings as a spe-
cial ecosystem supporting entrepreneurs in devedpghieir business ideas
(Isenberg, 2011; Hechavaria & Ingram, 2014; Shedy@018). It is about
creating a specific ecosystem of the universityicitcreates favourable
conditions for cooperation between many entitias, Wniversity, business
incubators, technology transfer centres, finansiglport institutions, etc.
involved in supporting academic entrepreneurshipedosystem-based on
high-quality relationships between entities careetfthe loyalty of partners
involved in cooperation, their behaviour, willingiseto get involved and
help, thus being an important factor conducivedbieving a better result
of cooperation from the point of view of academiotrepreneurship
(Kobylinska, 2019, pp. 17-33). Academic entrepreneuriabystems af-
fect the nature and quality of entrepreneurialvitgti shape the direction
and potential benefits associated with the idematifon, creation and im-
plementation of opportunities. Entrepreneurial gstems contain multi-
level processes and stakeholders, as well as mantexts (Isenberg,
2010).

Considering the above, the paper intended to sydizenthe literature,
aiming to clarify which streams of the literature anore important for the
most recent approach to university entrepreneeaakystem. With this in
mind, the aim is to identify the main studies deghvith the complex top-
ics, but related to academic entrepreneurial etesyd-or the purposes of
this study, the following research questions werenfilated

Q1: How widely is the concept of academic entreprem@turecosystem
understood nowadays?

Q2: Which streams of the literature are most importenpresenting an
overall definition of university entrepreneurshiposystem?
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Q3: What research methods are used to study the acadamtiepreneur-
ship ecosystem?

When analyzing the literature on the subject, iswaticed that there
was no systematic review of the literature on acade=cosystems that
identifies clear concepts in this topic. Most o€ thvailable publications
does not integrate a number of factors affectirigarsity entrepreneurship
ecosystem in an integrated way, given the emergorgeptualization of
ecosystems (especially for selected universitiggjch provides an incom-
plete picture of this phenomenon. We fill thesesglap providing a system-
atic review of the literature on the academic greurial ecosystem (in
particular from the perspective of mainstream retean this field and the
methods used to study this concept).

The article was prepared as follows. Part 1 isnénoduction. Part 2 re-
views the literature on the academic entreprengursbosystem. Part 3
discusses the methodological approach used insthidy and part 4 pre-
sents the results of the study. The final partghefarticle discuss the re-
sults, contain conclusions and implications foufatresearch.

Literaturereview

The entrepreneurial ecosystem is an ambiguousttedefine, but the fact
is that this concept has been becoming more ane explored by scien-
tists for several years (Stam & Spigel, 2016; élal, 2016, pp. 1-6) and
involves many interactions between organizatioeedBideset al, 2018;
Leitdoet al, 2018). Such ecosystems are attractive becaegectn bring
about co-evolution and value creation (Dodgsoral, 2014). In practice,
we can see various unique entrepreneurial ecosgstanh as Silicon Val-
ley or MIT. The ecosystem consisting of many esgitielated to education,
research and social networks contributes to growirigepreneurial activity
(Roberts & Eesley, 2009, p. 7).

Mason and Brown (2014, p. 5) define the entrepnetdo ecosystem as
a “set of interconnected entrepreneurial actor&epreneurial organiza-
tions, institutions and processes which formallg aformally coalesce to
connect, mediate and govern the performance wiki@rocal entrepreneur-
ial environment”. An ecosystem is a result of vasianechanisms and ac-
tors, in different contexts and evolves over tiiest recently, Jonest al.,
(2018) outlined the role played by entreprenewecasystems, especially in
emerging contexts that influence entrepreneuridlabi®r, based on the
contextual factors made apparent by knowledgeosgits. Spigel (2017)
distinguishes three categories of attributes afepnéneurial ecosystem that
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provide resources and benefits to entrepreneultsiral) social and materi-
al. Cultural attributes include specific regionaltrepreneurial attitude or
culture (Bosmeet al., 2009) and histories of entrepreneurship. Social at
tributes encompass networks, capital investmenhtong and dealmakers,
and worker talent. Material attributes include @msities, support services
and physical facilities, policy and governance #mal availability of local
markets.

In recent years, researchers have recognizedhbatrtiversity plays an
important role in building and maintaining the eptreneurial ecosystem
(Hechevarria & Ingram, 2014). Fettet al. (2010) introduced the term
University-Based Entrepreneurship Ecosystem, or BB&Eherwood, 2018,
p. 245).

In the literature of reference, the approach toensity entrepreneurship
ecosystem is still recent, but has gained popularitecent years above all
due toAcademic entrepreneurship: creating an entrepreiaw@cosystem
by (Siegelet al, 2014) andHow to Start an Entrepreneurial Revolution by
Isenberg(2010) published in the Harvard Business Revieayter (2016),
in the context of academic entrepreneurship, bedfidkat the effectiveness
of academic entrepreneurship ecosystems dependssenies of interac-
tions and interrelationships occurring within tleisvironment, as well as
their ability to provide information and resourcessential for the success
of a company (Powedét al.,2009; Whittingtoret al, 2009). A well-shaped
ecosystem can help change the way of thinking ab@uimercialization of
technology and strengthen academic culture, as ageltontribute to the
increase in the competitiveness of academic spgicahpanies on global
markets (Hallanet al, 2017, p. 78).

Resear ch methodology

The research method used to assess publicatioiine iarea of university
entrepreneurship ecosystem was a systematic literagview (SLR) using
bibliometric analysis techniques.

A systematic review needs to define clear questiom®ria and conclu-
sions that provide new information based on thetasdnexamined. The
scope of literature research was as follows: (imédation of the research
objectives, (2) the subject, area and keywordshefstudy were selected,;
(3) an analysis of changes in the number of puldlica in subsequent
years and an analysis of citation from the analyaduject in theScopus
and ISI Web of Sciencdatabases; (4) key publications in the databases
were identified and the journal IF was assessedméjor researchers and
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their countries of origin have been identified; (€@ content of the publica-
tion was analyzed in terms of detailed researcasaresearch methods.

Step 1

At the first stage, a research plan was drawn gludiing the research
goals and a set of criteria for including and eduig publications. As the
aim of this study is to identify main streams éédature found to be most
important for presenting a new concept of univgréitcademic) entrepre-
neurial ecosystems, the protocol considers theetmesearch questions
formulated and presented in the introduction.

In choosing the databases to use for gatheringndents, the main two
indexed base with greatest acceptance in the &fdarsagement, Business
and Economics was considered. The choid&b¥Web of Science and Sco-
puswere justified on two counts, firstly, because tlaeg a multidiscipli-
nary database, and secondly, because they incluthe gournals indexed,
with the greatest number of citations in the reipedields of scientific
specialization. Moreover, those database provided@ex of citations, giv-
ing information about each publication in termsdafcuments cited and
documents citing it.

Step 2

This step included searching for definitions ofesgh conditions as
well as selected keywords, and then implementirajesjies for identifying
and locating related scientific articles that aagt pf the predefined forms
in selected databases.

Data for the study were collected from tis¢ Web of SciencandSco-
pusdatabases in the fourth quarter of 2019. In thiairphase of research,
searches were carried out for scientific publigaiavhich contained in
their title, abstract or keywords the phrase "e#reurship ecosystem”
and then "university entrepreneurship ecosystentie Teview included
publications from 2009-2019 and was limited tofieel of economic sci-
ences. The total number of documents found foreitey “"entrepreneur-
ship ecosystem" in the ISI Web of Science database927 and for Sco-
pus 997. After narrowing the search to "universityrepreneurship ecosys-
tem", the number of publications for business, rgangent and economics
decreased to 168 in the WoS database and 224 pu§co

It was decided to use the following key terms orggah by: subject
[(“university entrepreneurship ecosystem”) OR f{fepreneurial ecosys-
tem in University") OR ("academic entrepreneursbgqosystem") refined
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by: languages: (English); areas of research: Basi@R Management OR
Economics); types of document: (Articles), and ger2009-2019.

Sep 3

In principle, since 2009 initially there is littiaterest of researchers in
the problems of the university entrepreneurshiggsiem. Chart 1 presents
information on the number of publications for ecomo sciences (area:
business, economics, management) in the ScopusShMiloS databases.
As can be seen in the chart after a period of sté@min the years 2009—
2015, the number of publications has been steanitiyeasing, and in the
last two years (2019-2020) there have been relgtikie largest number of
them.

In fact, before 2009, there were no publicatiownsrithe analyzed topic
identified in the ISI WoS database. There is inseglainterest of research-
ers in university entrepreneurship ecosystem, afdé6. Information on the
number of publications from the analyzed topicrissgnted in Figure 1. As
can be seen in the graph, after a period of stagnat the years 2009—
2015, the number of publications was systematiogitywing, and in the
last years (2016—-2019) their number was relativéy highest (over the
past 4 years 70% of all publications on the stusisdes have been creat-
ed).

Sep4and5

In a further stage of the research, a bibliometrialysis was limited to
the analysis of quotability, taking into accountlications issued in the
years 2009-2019 and limiting them only to scientdrticles. The largest
number of articles on the subject studied in thepBs database was pub-
lished in the journals: Journal of Technology TfangIF-4.037) (20),
Small Business Economics (IF-3.555) (10), Procegdof the European
Conference on Entrepreneurship and InnovationE6)epreneurship and
Regional Development (IF-2.928) (5), Journal ofdgmtising Communi-
ties: People and Places in Global Economy (5),rf8eieTechnology and
Society (IF-0.927) (5). The most frequently quodedhors are: Miller K.
(87), Guerrero M. (77), Urbano D. (77). Nine paalions of these authors
from 2016 were cited 164 times in total. The neitgd articles come from
researchers from countries such as the UnitedsSta8)}, the United King-
dom (19 publications), Spain (14), Italy (13), Gany (11). US scholars
published over 50% of articles in the subject.
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Sep 6

In a further stage of the research, a bibliomedrialysis was made to
analyze the content of the most cited articlesimgavith the issue of
UEE. After reviewing the abstracts or the full sien of the articles, those
that did not directly address issues related tauthieersity entrepreneurial
ecosystem were eliminated. Attention was paid thsspects as: the area
of research/analysis, the type of the subject efatalysis, applied research
methods. Table 1 gathers the most cited publicatiomthe subject (at least
25 citations in one of the databases).

The most cited publication in the database is &daby Spigel entitled
The Relational Organization of Entrepreneurial Fstams, published in
Journal Entrepreneurship: Theory and Practice (Vol. 41, Issue 1, January
2017, pp. 49-72). The article examinee the attedebnstituting entrepre-
neurial ecosystems, the relationships between thathhow they influence
the competitiveness of new ventures and becamenspiration to start
research on UEE for many authors. The remainiriglestcollected defi-
nitely fewer citations. As mentioned earlier, thajonity of articles from
the studied issues were created in 2016-2019,ftnerdhe number of cita-
tions of publications, especially from the lastipdy may still be small.

The review of the content most cited articles shthas they focus on:

— the attributes that shape the university's busiaessystem,

— the characteristics of this ecosystem, its relatigrs,

— key ecosystem factors affecting the entrepreneunigntions of the
academic environment,

— the characteristics of the entrepreneurial unityerand its supporting
networks,

— the impact of the university ecosystem for spirdg¥elopment or tech-
nology transfer.

The first theoretical models pointing to componeritshe university-
based entrepreneurship ecosystem are being cr8dted:ariety of issues
in the subject of the ecosystem is very wide andignous.

Research methods used to explore the subject tadica early stage of
research development in this area. The researdhon®are dominated by
case study and systematic literature review. Thee cdudies were often
carried out using interviews and document analydisversity ecosystem
analysis was usually studied in single or compegatase studies. Quanti-
tative methods have been used much less frequémtilyis connection, we
can see that the qualitative approach prevails weh@mining university
ecosystem practices. This means, among othershihaiontext of ecosys-

123



OeconomiaCopernicanall(l), 117-133

tem is examined and factors in this context hawnlibe subject of special

attention.

In the last stage of the systematic literatureawyithe contents of all ar-
ticles identified in the ISI WoS and Scopus databagere analyzed, which
in the abstract, title, keywords have the subjé¢he university ecosystem
of academic entrepreneurship. After analyzing thatent of the articles or
their abstracts, it was noted that only some ofdtieles directly concern
university entrepreneurship ecosystems subfetttal of 157 articles were
analyzed.

After their in-depth analysis, it can be concludieat the existing UEE
research creates certain research currents regardin
— a synthesis of the literature on UEE,

— expanding knowledge on the dynamics of academioeprneurship
from the perspective of the ecosystem and theioakttip between its
elements,

— the role of the entrepreneurial ecosystem in angagtart-ups and their
internationalization,

— conceptualizing the model of the academic ecosystem

— management in the university ecosystem.

Discussion

As the analysis in this article has shown, researchthe academic entre-
preneurship ecosystem is clearly expanding, bstillsa fragmentary field.
At the moment, there is no literature review thauid focus comprehen-
sively on the academic entrepreneurship ecosystehpeovide a general
framework for it conceptualization.

The discussion that takes place in the literatoreelation to academic
ecosystems focuses mainly on the basic componehiig, largely ignoring
the processes for their connection in a sustainaféronment with entre-
preneurial vitality (which is highlighted by Mala¢ck017) or eschewing
strategic and systemic conceptualizations of ergregurship ecosystems
(Hayteret al.,2018).

The review of the literature contained in this@etiis intended to signal
the need to deepen empirical research on the nworsaand elements
shaping the ecosystem of academic entrepreneuasidigghe relationships
between them, aimed at long-term cooperation as\@, @esult, greater ef-
fectiveness in commercializing knowledge. Our revigf the most cited
articles found that most of the existing reseamtu$es on the results of
individual ecosystems or universities, which may alaays translate into
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a broader context, e.g. inference at the macrd,|&tealone these combi-
nations in terms of complex interactions.

As noted in review of the literature of Haytral. (2018), researchers
have already thoroughly examined the resourcesarleamic entrepreneur-
ship within individual universities and the regianswhich they are locat-
ed, compared the programs of entrepreneurship stppmng scientists,
however these studies are mainly descriptive andadcstudy interaction
between ecosystem features. The desired reseatitis itopic can combine
two approaches — mapping and interaction within ¢besystem — to
examine how an academic entrepreneur thinks arglsgseices supporting
knowledge commercialization and additionally, hoiffedlent ecosystem
features (e.g. relationships in occurring) are éwgl towards a particular
result.

The variety of perspectives shown in the literatengew in the study of
the academic enterprise ecosystem can also hedprodeers to contribute
to the emerging research trend. Their researchlesipos can provide
useful tips for decision makers and contributedtids ecosystem effects.

Our research concentrated only on studies indemdtid I1SI WoS or
Scopus, which could be understood as a limitatibnhe study. Future
studies can benefit from exploring other technidieesetrieving and sam-
pling articles such as complete scanning of acad@uiblications in a se-
lected set of journals. The article also does ssess the perspective of
effectiveness and efficiency of university moddigiatrepreneurial ecosys-
tems for the development of entrepreneurial inites at universities. Fur-
ther research could broaden the current researspegigive and fill these

gaps.

Conclusions

The review of the content of most cited articlesvg that they focus on
the attributes that shape the university's entreqaneship ecosystem, the
characteristics of this ecosystem, its relatiorshlgey ecosystem factors
affecting the entrepreneurial intentions of thedaraic environment, the
characteristics of the entrepreneurial univergity &s supporting networks,
the impact of the university ecosystem for spirEfelopment or technol-
ogy transfer. As can be seen in the literature,research trend cannot be
found in the analyzed topic. The first theoretinadels pointing to com-
ponents of the university-based entrepreneurstogystem are being cre-
ated. The variety of issues in the subject of twsgstem is very wide and
ambiguous. Research methods used to explore thecsuidicate the early
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stage of research development in this area. Tlearels methods are domi-
nated by: case study and systematic literaturewevi

With a view to clarifying the concept of UEE, thisudy identified the
streams of the literature revealed to be most itapoifor the approach to
UEE through gathering the main studies on the stibjdo answer the
research questions raised and examine the cutiaet &f this field of re-
search, an SLR was carried out based on a randmmaecience and non-
probabilistic sample of 157 academic articles, ioleté through a rigorous
data-collection process. The literature was sydiieath according to the
protocol established, formed of five stages.

The purpose of the systematic review of the litematwas to identify
trends and the growing role of researching the exwéd entrepreneurship
ecosystem in world literature. So far, no latesitkes have been found in
the database that would review the achievement¢hef researchers in the
field of researching the university entrepreneyrggosystem.

Concerning the first research question, from tHiR & is argued that
the conceptualization of UEE can be carried outhim following terms:
UEE are a set of independent networks and fachssnciated with a Uni-
versity and coordinated in such a way to allow edtspin-offs and startups
in the region.

Regarding the second research question, the Sld® grounding to the
thesis that the main streams of the literaturetified are: networks in
university ecosystem, configurations of UEE, spiifis-and startups in eco-
system, University—industry cooperation; relatiapsh UEE.

Regarding third question, from SLR perspectives iaigued that empirical
research of the issues is at the initial stagesgElbpment, as evidenced by
the research methods used: case studies or a refietve literature.
A small number of quantitative studies are notedaddition, research of-
ten has a local context, concerns selected uniiesind a small research
sample.
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Figure 1. Tota number of publications for "university entrepreneurship
ecosystem" in the SCOPUS and WoS database
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