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Abstract

In 1983, Henry Etzkowitoined the term€ntrepreneurialuniversitie€2o explain the strategic
developments taking place at some American higher education institutions H&tid)ave
engagedin industry partnerships and generating revenuenfi newsourcessuch agatents.
The involvement oHEIs ireconomic activitiebiasled scholars to propose that HEIs currently
have a third mission beyond the traditionafo missions oteaching and res&rching. In the
pastfew decadesthisphenomenon has attractethe attention of policymakers, researcheys
and HEI leaders, withew developments being documented in many countr@sund the
world. Neverthelesspne aspectof this phenomenon that remais poorly understoods the
entrepreneurial pathways pursued by HEIs in their attempt to strategically detedapthird
mission.Therefore,the overarching research question addressed in this dissertatidiis

can HEIs become more entrepreneurial atichtegically advance their third mission

Thepurposeof this dissertations to envision and develop entrepreneurial pathwéysHEIs
contributing to the research domain of higher education entrepreneurialisom a

manageriaperspective This dissetation comprises three studies

(1) a systematic literature revievef the transformation journey of 36 HEIs across the globe
establishes the researching status quo, proposes core entrepreneurial pathaved/an

actionframework and identifies specific search avenuefor the topic;

(2) an international foresight study adds aovel perspective by proposing five future
scenarios for HEIs based on th&erests preoccupationsandexpectations of entrepreneurial

ecosystem stakeholdefsom sixteen countriesand

(3)aconfirmatory studywhichidentifies two mechanisms through which dynamic capabilities

translate into third mission strategic advancements.



Combired, these studies shed ligbht the strategic choices HEtsust takewhen developing
their third mission effectively explaining how HEIs can become more entreprenedha.
dissertationthereby contributes concomitantly tothe theory on entrepreneurial universities

andl 9 lman@gemenpractice

Kuzzusammenfassung

Henry Etzkowitzpragte bereits 1983den Begriff Entrepreneurial Universiti€s um die
strategischen Entwicklungen an einigen amerikanischen Hochschulerklaren die sich in
Industriepartnerschaften engagierten und Einnahmen aus neuen AktivitAsgw.in Form

von Patenten erzielten.Die Einbeziehung wirtschaftlicher Aktivitaten veranlasste die
Wissenschatftler zu dem Vorschlag, dass die Hochsclaulgmeinen dritten Auftrag haben,

der Uber die traditionelle Lehre und Forschung hinausgeht. Ineteteh Jahrzehnten hat das
Phanomen die Aufmerksamkeit von politischen Entscheidungstréagern, Forschern und
Hochschulleitngenauf sich gezogen, und seine Entwicklungen wurden in vielen Landern der
Welt dokumentiert. Dennoch bezieht sich ein Aspekt diesenBmens, der immer noch
wenig verstanden wird, auf die unternehmerisch@ntrepreneuriaf) Entwicklungspfadedie

die Hochschulen bei ihrem Versuch verfolgen, eine dritte Mission strategisch zu entwickeln.
Die uUbergreifende Forschungsfrage, die in dieB&sertation behandelt wird, lautet daher:
Wie kdnnen die Hochschulen unternehmeriscliien Sinne des Begriffs Entrepreneurship)

werden und ihre dritte Mission strategisch weiterentwickeln?

Das Ziel dieser Dissertation ist es, unternehmerigehavicklurgspfadefir Hochschulen zu

entwerfen und zu entwickeln, um einen Beitrag zum Forschungsbereich des

v



Hochschulunternehmertums aus einer strategischen Perspektive zu leisten. Diese Dissertation

umfasst drei Studien:

(1) Ein systematischer Literaturiiberblickeichnet die Transformation von 36
Hochschuleinrichtungen weltweit nach und bild#gn StatusQuo in der Forschungb. Auf
dieser Basis werdenEntwickungspfade fir Entrepreneurial Universitiesund ein
Handlungsrahmen wvgeschlagen sowiespezifischektinftige Forschungswege fur dieses

Themaidentifiziert.

(2) Eineinternationale Vorhersagégdie ergénzt bishemicht existente bzw. betrachtete
Forschungsperspektive indem sie funf Zukunftsszenarien fir Hochschulen vorschlagt, die
auf den Interessen,Sorgenund Erwartungenvon Stakeholdern in Entrepreneurship

Okosystemen in 16 Landern basieren

(3) Eine konfirmatorische Studie identifiziert zwei Mechanismen, durch die dynamische

Fahigkeiten in strategische Fortschritte der dritten Mission umgesetzt wetdenen

Zusammengenommen beleuchten diese Studien die strategischen Entscheidungen, die
Hochschulen bei der Entwicklung ihdritten Mission treffen missen, und erklareo, wie
die Hochschulen unternehmerischer werden kdnnen. Somit leistet diese Dissertation einen
Beitrag zur Theorieler unternehmerischea Hochschule Entrepreneurial Universiti€ggund

zur Managementpraxis der Hochschulen.
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1. Introduction

1.1. HigherEducationSectorand the Emergence of Entrepreneurial Universities

In the 19th century, Europearhigher education institutions HEI3 underwent a
transformational wave towards researdfased learning, influenced by the German
Humbddtian model. Tis transformationis referencedasii K Scolél missioffor integrating
teaching and research HEIqEtzkowitz et al., 2000; Etzkowitz, 2003&jound this time, the
United States started to develop a higher educationteeby adapting existing European
models. The German Humboldtian model wagnarily combined with liberal education
elements from the Anglk&axon model and the vocational principtdshe Napoleonic model

(Sam and Sijde, 2014)

Until the early 20th century, American public fungifor academic research wasimarily
available for the agriculture field. For instance, a number of American HEIs were founded
thanks to the Land Grant Law, which supported acadamigution foundation with practical
intent, by grantingthem with landownership to establish the necessary infrastructure. It was
only with the advent of the World Wak and Il that academic research in technical fields
started to be actively public funded, mostigr military purposes. In this context, William
Barton Roges founded the Massachusetts Institute of Technology (MIT)B91, with a land
grant in Boston, a region that had already developed textile and machinery industries. With
the support of policymakers and donations from industrialists, Rogers established an
engineering school witla close universityindustry relationship based on consultancy and
applied research that would lead to intellectual property auture licencing agreements
This was theincipient emergence of academic technology transfer. By tfe20s MIT

technology had also led tthe formation of new firms Thanks to early successes and the



initiative of its president, MIT gained public support from the New England Council to establish
a Universityindustry-Government networkn the 1930s, todayeferred asthe first example

of the Triple Helix modeThe networkprovided, on a larger scale, mentoring and capital for

a L ¢s@ioffs, resulting in the conceptuaition and operationadation of venture capital

6901 126AGT X MpyoX Hanol X wnanT hQ{KSIF Si& Ifo

On the American west coast, Stanford University was established as a foundatitime
Stanford family land in Palo Alto, in the late 19th century. As a poorly endowed regional
private university, Stanford founders believed in the need to integrate itsnexeging school

with highttech industries. Since this wasn-existentin the area they initiated its creation.

For instance, two professors privately funded a Stanford graduate to found the Federal
Telegraph Company in 1910. A M@ctoralgraduate that drectly and indirectly experienced

the emerging models of technology transfer and venture capital, Frederick Terman, became
Dean of the Stanford University engineering school (183®4) and later University Provost
(19551970), transferring the models tine context of Stanford. In 1951, Stanford Industrial
Park was createdto contribute to the emergence of a regional hitgth entrepreneurial

ecosystentSilicon ValleyEtzkowitz, 1983, 2004, 2013c; Leih dresce, 2016)

In 1983, Henry Ekowitz first addressed thiearrative, definingentrepreneurialuniversities

asHEIlghat WHre considering the possibilities of new sources of funds to come from patenting

the discoveries made by scientists holding acaie appointments, from the sale of
knowledge gained by research done under contract with commercial firms, and from entry
Ayidz2 LI NIYSNBKAL ¢ A G KEAKDMRzZ1OEB5199 Has was é fisst Sy G SN
reference to this emerging phenomenon, whidtanscends and incorporates previous
academic dichotomies (ivoftpwer/polytechnic; research/teaching) in a new synthésis

(Etzkowitz, 2004p. 65.



MIT and Stanford werdbrmerly misinterpreted as academic anomalies, that would inevitably
conform to the research university mod#Etzkowitz, 2004p.67. Nowconsidered epitomes
of the entrepreneurial university model, their developments have influengelity-making
such asinstance the1980 US BayhDole Act in the UnitedStated that gave universities
intellectual property owneshipof public funded research outpuend motivated HEIs around
the world to try to emulate them. In this sense, the Anglmericarmodel of higher education
evolved totake on several roles in sty and in the innovation (eco) syst€ffam and Sijde,
2014 p. 903, incorporatinga third mission tateachng and researcheconomic and social
development. Thamport of this evolvedhigher educationmodel by other countries s
pushed towards a global convergencehe sector.However,there aredramaticlimitations
to replication strategies, due to differences in universifigernal environment and internal
resources and capabilitiess pointed out byEtzkowitz(2003a, 200% Jacob, Lundqvist and
Hellsmark(2003); Lazzeretti and Tavolett2005; Etzkowitz and Zho(2008); Phipott et al.

(2011); Stensaker and Benng013; andLeydesdorff, Etzkowitz and Kushri2015)

The bottomup emergence of entrepreneurial universities in the United States, based on MIT
and Stanfor@@ andustry relations and knowledge transfecommerciakation, led the
charactersation of the phenomenon to be initially considered an extensioh & ltede@rch
mission this limited the concept toresearchuniversities andpolytechnics with applied
research capabilities. However, the transferenaf the model to the European context of
stronger welfare culture and systems, in whigtofessors are public servanggerceived as
havinglimited entrepreneurial orientation, demanded a key adaption:tfa third missiorto
emerge as an extension of theaching missior(Etzkowitz et al., 2000; Etzkowitz, 2003b;

Leydesdorff, Etzkowitz and Kushnir, 2015)



Beyond the US and Europe, the phenomenon of emergitigepreneurial universities has
been documented, among others, in Bra@lmeida, 2008; Amaral, Ferreira and Teodoro,
2011) Chile(Bernasconi, 2005 CanadgBramwell and Wolfe, 2008 hina(Zhou and Peng,
2008) Iran(Aidin Salamzadeh and Farsi, 201 ¥ par(Yokoyama, 2006 Malaysia Ahmad et

al., 2018) Turkey(Beyhan and Findik, 2018%ingapor§Wong, Ho and Singh, 2008outh
Africa (De jager et al.,, 2017pand United Arab Emirate@Bhayani, 2015)Particularly in
emerging economiess for instance Brazil, Iran or South Afrie&keyfactor inenabling this
emergence is either a combination of policy development and availability of public funding or
university aitonomy and financial independenc@Imeida, 2008; Amaral, Ferreira and

Teodoro, 2011; Aidin Salamzadeh and Farsi, 2015; Degagkr2017)

Many countries have conducted reforms in their higher educational system, making significant
changesregargid | 9L &aQ | dzi2y2Yes: ,dddzaccodn@bilif(Audrets€iOA vy 3 >
and Keilbach, 2004; Gibb and Hannon, 200&)day perceived as catalysts for regional
economic and sdal development, HEIs are being pushed towards entrepreneurialise.
entrepreneurial university model is perceived as a response to technalpgmonomigand

social demands of knowledge societies. The production of human, knowlealyg
entrepreneurship capitak increasingly drivinghnovations, increaag competitivenessand
consequently positively influeimeg economic growth(Guerrero, Cunningham and Urbano,

20150 ' f GAYIFGStexr GKS LizN1J32aS 2F 19Lax Ay (K¢

ensure that its citizens thrive in ¢ir endeavourgAudretsch, 2014)

Nevertheless, tls model is notwithout criticism regarding legitimacy issuasda perceived
distortion of the researchuniversty model and conflicts, conceptual and operational,
0SG6SSY 19LQa GKNBS Yandecdnanyciad sicisthl Okelograeat NI 3

(Tuunainen, 2005; Powell, Ow&mith and Colyvas, 2007; Slaughéand Rhoades, 2009;



Goldstein, 2010; Philpott et al., 2011; Stensaker and Benner, 20¥B)out unanimous
agreement that HEIs must become more entrepreneurial, many institutions have embarked
on a journey repletavith challenging organisational chargf€lark, 2004; Guerrero, Kirby and
Urbano, 2006; Mcgowan, Sijde and Kirby, 2008 remaining question is how this ideal can

be effectively achieved.

The entrepreneurial university modelhas risenin popularity among academics and policy

makers, thanks to two timely publications: @Jaughter and LeslE97 critic bookAcademic

Capitalism: Politics, Policies, arthe Entrepreneurial Universityon the impact of
commerciakation in HEIs, is the most cited reference, withi2citations, on Google Scholar,

as ofAugust2020(Slaughter and Leslie, 199And @ 0 . dzNIi 2y / £ I NJ] Qa & & dzR
universities in the midan dppna s Ay BKAOK KS LINR LR aSlak, WLI (K
1998a, 1998p / f I NJ Q &reatingdp ébrtrepiie@edripl Universitiégs become almost

iconic (Taylor, 2012among academics and is the second most used reference, 642b

citations (Google Scholakugust2020).

Sincethen, there has beera blooming literature, which has attemptedto understandthe
different aspectsof this phenomenonFormal and informal mechanisms, economic impact,
and endogenous and exogenous fordesveinfluenced the model and its adoption by HEIs

and policymakers around the worl@Etzkowitz and Leydesdorff, 2000; Jacob, Lundqvist and
Hellsmark, 2003; Etzkowitz, 2004; Lazzeretti and Tavoletti, 2005; GiblHamnon, 2006;
Nelles and Vorley, 2010b; Guerrero, Toledano and Urbano, 2011; Stensaker and Benner,
2013) Furthermore, literature reviews have tried to sumnsanivhat is already known about
entrepreneurialism in higher educatipas for instanc&ibb(2002); Rothaermel, Agung and
Jiang2007); Perkmanret al. (2013) Neverthelessfew reviewshave been conducteftom an

institutional perspective of the entrepreneurial university madaebme examples arearedo



(2007); Bronstein and Reihlg2014); Clauss, Moussa and Kest{#§18; and Centobelli et al.

(2019)

The attempts from HEIs across the globe to learn from their Amedeoanterparts, adapting
concepts, teachingand supportingenterprising students, while being impacted by their
environmental contextgparticularlyon the policy levelhasled to a broader understanding of
entrepreneurial universitie¢Clark, 1998a, 1998b; Kristensen, 1999; Almea{¥8) Hence,

this ispotentially applicable to all HEI types #n efflorescence of embryonic characteristics
GKFG SEAAG WAY LRGSY(dGA2Q Ay LFyeé | OFRSYAO Syl
itself and incorporate multiple missiofi&tzkowitz, 2018 p. 487. A current definition of the
model evolved into an integrative and systemic view of all university missions, emphasising
that ®n entrepreneurial university design integrates projpessed learning in the curriculum

with an outlook of seekingut the useful as well as the theoretical results of investigation.
These results are moved into use through an innovation system that includes a penumbra of
public and private actors posing problems, concomitantly with the provision of resdurces
(Etzkowitz et al., 2019. 169. The diversification of organizational attributes related to

entrepreneurial universities le(Bronstein and Reihlen, 2014) to identify systematically four

archetypes:

T WYwSadINBYK dzNR | f-diien MEI diBaxtsrize DyKparticipatory governance
which is traditionally structured. Its peripheries include science parks and research
centres mainly publity fundedones Oneexample isStanford University (USA);

T WeSOMBNY SdzNA £ QY C20dzaSR 2y | LILJ-ind8sRy & OA S
relationships. This archetype plays a significant role in regional economic development by
supporting small- and mediumsized enterprises through tripleelix cooperation. One

example is the Unarsity of Joensuu (Finland);



T WLVMINS Y SdzNR | £ QY CA Yl y aliverf &n@dl seRitediSnteH, AtFish S R X L
archetype has autonomous governance with flexiate hoc structures that enable the
emergence of interdisciplinary and novel approaches. Examples are Warwick University
(UK) and the Copenhagen Business School (Defjmark

T W 2YYBINBESdZNAL £ QY ¢ NI RA Anenbivetrdgidns &nd €vohg SR Ay
from traditional elite research universitie¥hey arecharactersed by novel and flexible,
but rather complex structureszocusingon knowledge commerciahtion through a series
of specialized research centres, incubators and business tihég, are supported by
triple-helix collaborations and orgas&d by a performanceriented professional steering

core. An example is the University of Twente (Netherlands).

Thishistoricalnarrative d the emergence of theentrepreneurial university modeivith the
adoption of a third missionprovides an historical overview of higher educafibénission
evolution. It presents a key perspective to the understanding of how Stanford University and
MIT became epitomes of the entrepreneurial university model and the American higher
education systenhasincreasedts global influence. This contextusdtion is also necessary to
explain why HElaround the worldembarked insuchtransformationendeavourinfluenced

by these institutions.

1.2. | 9 [Eatr@preneurial Pathways

OYUNBLINBYSdzNA I f LI dKgl&a NBFSNI G2 GrSo adNI
demonstrate commitment and involvement with innovative entrepreneurship initiatives
emerging inside the institutiofKlofsten et al., 2019Pathways for transformation were an

incipient proposition by Burton Clark dris influential study of five European entrepreneurial

universities in the 1990s. He identified five elements of transformation that become pathways



through their interaction as alone, eachelement, is possibly insignifica€Clark, 1998b)
5SALIAGS GKS AyFfdzSyOoS 2F /fI Nyl Qa aSvyasfonr t 62N
instanceSmith(1999; Deem(2001); Firday (2004); Pilbeam 2008; and Shattock2010) who

were concerned with the overall confidence placed on the outcomes, due to ehoitgs

identified in its research methodology. For instance, the homogeneity of the five selected
9dzNRB LISIY dzy AGSNEAGASEAS a GKS&S o®NST Safaf SR Qo
entrepreneurial universities; (b) middEzed with a limited range of stiplines; and (c)

relatively young institutions with circa 30 years of existence in their current institutional
formats at the time. Furthermore, critics also pointed to limitations in the data collection
process, which lacked crosscheck measuaesl inerviewees were small in number and

homogenous in profile

In addition toClark, two further authors proposgathways by conceptualing elements of
transformation Etzkowitz (2014suggestedthe following four elementsinteraction (HEI
engages in triplénelix collaborations)jndependence (HEI is not depdent of another
institutional sphere)hybridisation (HEI creates hybrid orgaational formats, as e.g. centres
and parks); andeciprocity (HEI continually revises its structures and tsiygéx relationships).
Nelles and Vorley (201@ 2y a 4§ NJzOG SR |y WSy G NBLINBY SfdeNR I £ |
HEIs aiming to become more entrepreneuribihe blueprint iscomposedof five elements:
structures entrepreneurial support infrasticture, as e.g. incubators and technology transfer
offices);systems fietworks connecting different departments/actorsjrategies (Institutional
goals supported by incentive and measurement schemb&sgdership @rientation and
support from universitiedeaders towards the third mission); aradlture (entrepreneurial

attitude in institutional, departmental and individual levels).



Overall, there isvidespreadagreement irthe literature regarding th@ransformatiom a -y 2 y
linearity, charactersed by innovation processes with experimental approaches in a steady
state of institutional changétzkowitz and Leydesdorff, 2000; Clark, 2003; Etzkowitz, 2013a)
In this sense, a series of actions to transform HEIs into entrepreneurial sitizghave been
proposed byKirby (2006)ased on his attempt to understand howd developed theory
around the elements of transformatiowas being translaté into pracice in the form of
strategic actionsFurthermore, a recent updated studgom Stanford University(Etzkowitz

et al., 2019)suggestedthree strategic actions to determ@n advancements in the
entrepreneurial university. These are introduction of projeesed experiential learninghe
introduction of more applieebriented research with support to move results into actual user
cases and the development of publigrivate parherships that bridgereatlife problems,

academia competenes and skillsand the necessary resourcesttaxkleidentified problems

Threefurther propositionssuggestevelopmenal stages for théransformationprocess. The
first regards the case of Neastle University (UK) as an empirical exan{Blenneworth,
2007) In its endeavouto becomemore entrepreneurial, this institution went through four
stages:HaivelXdevelopment of services to local industriegiowth (attempt to promote its
own spinoffs due to weak demand from local industriesdnsolidation (make knowledge
transfer deals with large corporations to increase revenuasyl outreach(attempt to open

itself to outside users)

The secondstagebased propositionis a simplified synthesiscomprised of three
complementary development stag€sne, two and three}hat do not necessarilyccurin a
specific ordeEtzkowitz, 2013a)lhese argl) the adoption of a institutional vision (2) the
development of trangdr capabilities and (3) taking a proactive role in the regional

entrepreneurial ecosystem development.



The third proposition based on developmental stages is basedaoguantitative cluster

analysis of 69 European HBWarkuerkiaga, Igartua and Errasti, 2018he authors clustered
GKSANI a1 YL SR AyadAaddzianzya ol aSR advande SA NJ
entrepreneurialuy A 3SNEAGASE omn |1 9LA FNRBY en&dng 4l YL
entrepreneurialuyy A 3SNEAGASAQ omn 19L& FTNRBY GKS al YLI S

|y 8 rodteentrepreneurialuy A SSNBRA R SBER FNRY (GKS abhYLXS 4S

Beyond these contributions, theombinedwork of Maribel Guerrergdhroughout the last
decade has helped scholars to understand the development of entrepreneurial universities
and their economic impact in their regionbake for instance the following stegi Guerrero,
Toledano and Urbano (2011); Urbano and Guerrero (2013); Guertelo(2014) and(2016);

and Guerrero, Cunningham and Urba@015) Guerreroconducted her doctoralesearchon

the topic and continued to explore it as a professor in Spaincamantly inthe UK. Her work
initially aimed at introducing robust theoretical frameworks to understand entrepreneurial

universities.

Together with Davidlrbano,Guerreroapplieda resourcebased viewof the phenomenonto
explain the internal factors (resources and capabilities) that generate a competitive
advantageMoreover, she combined it with anstitutional perspective to anasg formal and
informal environmental factors(Guerrero and Urbano, 2012As a result, the authors
proposeda conceptual model for entrepreneurial universitigsgure 1.1and appliedit to

nine Spanish universitie; a quantitative studywith a structural equation modelling
technique;segmenting the nine cases into three devetmntal stages,they deemed the

initial, developmentand consolidatiorphases.
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Environmental Factors (EF)

4 Y

Formal Informal Outcomes
Entrepreneurial University community hi
Organization and Attitudes towards — Teaching
Governance structure Entrepreneurship
Internal Factors (IF)
Resources  Capabilities Entrepreneurial — Research
Sy S Human S Teaching
Measures for Financial N. !.'aru.l Methodologies
Entrepreneurship o €IWOrKs -
Physical . lization Entrepreneurial
Commercial C
activities

Entrepreneurship Role models and
Education Reward Systems

EU (Outcomes) =f ( EF, IF )

Figurel.1l: Conceptual model of entrepreneurial universities

(Guerrero and Urban®012 p.47

1.3. Research Gap andissertation Purpose

The previousntroductory sub-chaptercontextualsed the emergenceof the ertrepreneurial
university modeland summased what is known about entrepreneurial pathwafs HEIs
aiming to become more entgreneurial It indicates thatstill little is known about the ways

in which HEIs attempt to transform themselves into more entrepreneurial institutions to
strategically advance their third missiolm this regard, @019 special issue atechnology
Forecating and Social Clhge (impact factor 2019: 5.84&)uest edied by prominent
professors leading the researoh thisphenomenorng namely Magnus Klofsten, Alain Fayolle,
Maribel Guerrero, Sarfraz Mian, David Urbano and Mike Widisted the understanding of
entrepreneurial pathways for HEIs ase of fivemain agendatopics for future research.

Specificallythe guesteditors proposed the following researdajuestians on this topic

11



1 Wow should universities balance exploration axploitation in their evolutionary path
toward an entrepreneurial mode?

1 How can the experience of good practice entrepreneurial pathways in one university be
transferred to universities with different academic traditions and regional conditions?

1 What are he core entrepreneurial pathways that apply in any university context? Can we
systematically identify which additional pathways apply in different types of context?

1 How can entrepreneurial pathways be developed that match requisite resources with
activities in order to achieve effectiveness? and

1 What are the most effective forms of accelerators, incubatarsd innovation parks to
support the range of entrepreneurial activities in different types of entrepreneurial

universiies?Klofstenet al., 2019, p.156)

Motivated by these research avenues, theecarching research questicaddressed in this
dissertation ishow can HEI®ecome more entrepreneurialand strategically advance their

third mission?

The understanding of entrepreneurial process remaangromising research topic within
entrepreneurship researctKuckertz and Prochotta, 201&nd its understanding within the
context of HEIs and its third mission advancement remainderexplored Furthermore,
there is a clear need to establish links beem entrepreneurship and public enterprises to
developa modern theory opublic enterprisegTremml, 2019and hence also for HEfIsat

operate in a highly regulated sectoegardless of being public or privateld.

Therefore, the purposeof this dissertationis to envisionand develop entrepreneurial
pathways for HEIs. Hence, oatributing to the research domain of higher education

entrepreneurialism by (a) investigating used entrepreneurial pathwaysropose a meta

12



level actionframework toexplainthe underlyingprocess (b) conducting a foresight exercise
from an ecosystem perspectivi® envision futurepossiblescenarios and (c) identifying
mechanisms thateffectively enable | 9 Ltlir@ mission advancement. Thidissertation
encompasses thregtudiesaddressing specifi@searchguestionsassociatd with these three

goals

Study 1takes into accounthe proposedresearch avenuby indicating theneedto develop a
core entrepreneurial pathwapNB 3 NRf Sa & 2(Klofsteret db,52019) &ny theS E
limitations of existing entrepreneurial pathways propositio(chapter 1.2)to addresstwo
research questions: (1) How do HEIs transform into more entrepreneurial institutanis(2)

which gaps andlind spotsremain in the understanding ohts transformation process?

A systematic literature review was conducted to answers these questions, having as main
purpose to improve the theoretical understandingon | 9L & Q (i NJ ypréc&sgd N I G A 2
establishing aspecificresearchagendato guide the folbwing studies. Specifically, study 1

AYGSYRSR G2 ARSYGATe O2YYdzylftAGASE FY2y3 Ol 2

).

entrepreneurial institutions, tgropose acore entrepreneuriapathwaythat could contribute
concomitantly to academia and to prace. This purpose was achieveditgntifying three
core entrepreneurial pathways anexplaining the process through aactionframework

proposition

Study 2builds upon an identified research gap from the first st¢@tolze, 2021)Taking into
the account the lack of foresight research on the future of entrepreneurial HEkresses:
(a) bw should HEIsegardless of their current level of entrepreneurialism, evolve in thedong
term to address the preoccupations and interests of entrepreneurial estesystakeholders?

and (b)what are the opportunities and risks for HEIs in pursuing entrepreneurial pafva

13



Study 2has thepurposeof addinga yet inexistent foresight perspective to the academic
discussions on HEMWansformation into more entrepreneurial institutionsSpecifically it

builds upon strategic management research on scenarios planning takds an
entrepreneurialecosystem perspective toonstruct five scenario propositions for the future

of entrepreneurial HEJghusLINE A RAYy 3 |1 9LaQ RSOA&A2Y YI 1 SN&

inform their visionof future development

Study 3addresstls NB a S NOK | @Sy dzS Faa20AFrGSR gAGK 19
exploitation to advance their entrepreneurial patlofstenet al., 2019) Taking into account
the transformational nature of this process, sincd HEQ Ydzad ' RR ' GKANR YA
teaching and researchhis studyasks: low can dynamic capabilitig®Cs)i.e. the ability to

sense, seize, and transfor@,S (G NJ yaf | SR Ayd2 19LaAaQ &GN}y GS3

Study 3 consists of a quantitative study wkiky decisionmakers inside German HEgho are

driving their institutions third mission strategic advancemelts purpose is to identify
mechanisms through whicBCsY A 3K | R@IF yOS | Bhe &y idértiledR Y A &
leadership and agreement on vision and goassmechanisms that promise to transform

dynamic capabilitieg1to third mission advancemest

The three studies combined shed light | 9L aQ GNJ yaF2NXI GA2Yy LINROS
more entrepreneurial. The overarching dissertation contribution is the proposition of a
strategic managementy 2 RSt (G KI 6owlHEls Rdiance Ith@il thi@ission
throughentrepreneurial pathwaygchgpter 5| Figure 5.3, by making thenecessangtrategic

choiceso introduce and advancke 9 lthidmission.

14



1.4. Dissertation Structure

This dissertatiorattempts to shed light on how can HEIs become more entrepreneurial and
strategically advance their thirenission by envisioning and developing entrepreneurial
pathways and paving the way for new research avenuesnhprises three studiepreceded

by this introduction (chapter 1).dinbined thesestudieselucidate howHEIs become more

entrepreneurial institutions and strategidpaladvance their third missiofTable 1.1)

The first study (chapter 2) presersi @ 8 G SYF A O f AGSNIF GdzZNE NBOAS s

more entrepreneurial institutions. It applies a metghnographic approacfNoblit and Hare,
1988)to synthesse the transformation journey of 36 HEIs across 18 coesit It identifies
three core entrepreneurial pathways thatccurthrough the development of (1) ecosystem
initiatives, (2) new education programand (3) changes to the governance structure.
Furthermore, it explains the transformation process througbuar-stage iterative nodinear
actionframework proposition. This suggests that exogenous and endogenous forces
constantly influence HEIs, which in resporm®duceinitiatives (i.e. experiments), requiring
a0 1 SK2f RStibdE t© beacSnsalidatiédand later institutionabed. The iterative
characteristic of this proposition suggeshsit the transformation process of HEIs into become
more entrepreneurial institutions is in fact endless, as new initiatives require diloeframe

to consolidate dueo rather slow progress and cautious stratedécisionmaking.

Thusthe contributionsof study lare threefold: First, it contributes to academia by providing

7 A

Y AYLINROSR (GKS2NBOGAOFf dzyRSNREGIYRAY3 27

by

Second AG &adzZaA3sSaida | aLISOAFAO NBaSENOK F3ISyRI

pathways. Third, it proposes a core entrepreneurial pathway composed of three paths

(ecosystem, educatigrand governance). These pathways are steered through an werati

15



non-linear actionframework proposition, which can serve asl y I £ @ G A O f 22f

decision makers strategic plannintgus contributing significantly to practice.

Overarching research question:

How canhigher education institutions become more mrepreneurial and strategicall
advance their third mission?

Specific Research

Chapter Title Questions Methods Sample Author(s)
2 A meta How do HEIs Systematic 33 peer Audrey
ethnography  transform into literature reviewed Stolze
2y 1 9L a more review articles with 36
transformation entrepreneurial applyingthe cases (HEIS)
into more institutions? meta- from 18
entrepreneurial _ ethnographic countries
institutions: W_h'Ch gaps a”O! method
towards an blind spotsremain
action in the .
framework understanding of
propositiont this transformation

process?

1 Article published onlineifst, as open access, on theupnal Industy & Higher Education (Scopus CiteScore:
1.400)under the DOI 10.1177/0950422220922677. An earlier version was presented at the XVII Triple Helix
Conference (2019) and at the 23rd Annual Interdisciplinary Corderem Entrepreneurship, Innovation and
SMEs | G-orum (2019).
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Overarching research question:

How canhigher education institutions become more mrepreneurial and strategicall
advance their third mission?

Specific Research

Chapter Title Questions Methods Sample Author(s)
3 An How should HEIs, Foresight 35 key Audrey
international regardless of their study informants Stolze
foresight current level of applying from 16 and
reflection on entrepreneurialism, scenario countries Klaus
entrepreneurial evolve inthe long planning aa representing all Sailer
pathways for  term to addresshe research spheres from
higher preoccupations anc method entrepreneurial
education interests of ecosystems
institutions? entrepreneurial
ecosystem

stakeholders?

What are the
opportunities and
risks for HEIs in

pursuing
entrepreneurial
pathways?

4 Advancing How can dynamic Quantitative 45 key Audrey
| 9L a9 { capabilties be study, informants Stolze
mission translatedinto applying from German and
through | 9LAaQ &adiN partial least HEIs Klaus
dynamic mission squares; Sailer
capabilities: advancements? structure
the role of equation
leadership and modelling
agreement on
vision and
goals

Tablel.1; Dissertation structure

2 Article accepted for publication dhe journal Industry 8Higher Education (Scopus CiteScaré00) An earlier
version was presented at the X\VTriple Helix Conference (20) and at the 2™ Annual Interdisciplinary
Conference on Entrepreneurship, Innovation and SME$OGm (2Q0).

3 Article under review orthe Journalof Technology Transfer (Impact Factor 2019: 4.147).
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The second study (chapter 3) is exploratory and brimgsvel perspectivéo the current
academic discussion. It presents an international foresight reflection on entrepreneurial
pathways for higher education institutions, emplogirscenario planning aa research

method. This study was structured in four magioases: preparation, scenario exploration,
scenario development, and scenario salion (Frith and Tapinos, 2020Yhe exploration

phase consisted of two reflection exercises that incii@® key informants from 16 countries,
representing althe spheresof entrepreneurial ecosystems. Thetdacollected led to the
development of five scenario propositioisamely worldwide, transdisciplinary adaptive
learning,blended andecosystengwhich are driven by the current and potential impact of
internationalsation, digital transformationand collalorative networks for cecreation. Four
internationaly NSy 26y SR SELINIa 2y GKS LIKSy2YSyz2y
individually assessed these five proposigém informitsutilsk G A2y ® | Sy O0Ss (KA a
contribution regards the insights it pvales for HEIs and policymakers to make strategic
choices and thus frame decisiomaking agendas related to possible entrepreneurial

pathways.

The third and last study (chapter 4) offers a confirmatory anglsigploying partial least
squaresg equationstructure modelling/Hairet al,, 2019)asa method, on the advancement

ofl 9L &Q { KbyKHployhidiinanmiccgpabilitieéDCs)A surveyf 45 key informants
from German HElIs, who lead third mission advancements in their institutions, demonstrates
that DCsresult in third mission strategic advancementirough the mediatng roles of

leadership and agreement onvisionand godl dza > (G KA & &G dzReé Qad 02y i NA

{ it further explains the relationship betweenDd YR | 9LaAQ G§KANR YAa:
9 it identifies two mechanisms for effectively transforming DR®ugh third mission

advancement; and

18



1 it offers managerial insights HEI decisibakers can draw on to advance their

AyalArabdziazyQa GKANR YAdaAzyo

Finally, a discussion on the combined contribution of this dissertgiresents a model for
third mission advancemerdt HEISs presentedavenues for future researcare proposed,

andfinal conclusions are offeref@hapter 5).
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Higher education institutions (HEIs) are experiencing a challenging era due to demand
response imbalances. An assumed means of responding to the chalengeough the
entrepreneurial university model, which adds a third mission to HEIs: to contribute to
economic, technological and social development. Therefore, governments across the globe
promote this ideal through system reforms and funding schemes, ewHEls ignite
institutional changes. Publications also explore the entrepreneurial university model,
although some scholars have criticized the new mission and its implied commercial
orientation. However, little is still known about how HEIs are applyiregnbodel to become

more entrepreneurial. Therefore, this article presents a systematic literature review
comprised of a met&thnography on the transformation journey of 36 HEIs across 18
countries. The outcome is a fostage iterative actiofiramework poposition, suggesting

that exogenous and endogenous forces constantly influence HEIs which, in response, ignite
experiments, requiring sensitization to be consolidated and later institutionalized, in an
endless, long and rather slow process. This artiolgridoutes to theory by explaining the
metaf S@Sf 2F 19LaQ SYGNBLINBYSdzNA I f LI G Kgl &

policymakers and decision makers in HEIs with an analytical framework.

2.1. Introduction

In recent decades, countries have carried out higddrcation reforms and developed policies
that have changed the autonomy, public financing, mission and accountability of higher
education institutions (HEIs). Now, HEIls are expected to be enterprising and to actively
contribute to developing entrepreneuwl ecosystemgOh et al., 2016; Etzkowitz, 2019he

ideal, expressed by the entrepreneurial university model, incorporates and transcends
existing dichobmies in a new synthesis: ivory towgolytechnic, researafteaching

~

(Etzkowitz, 2004y LG 3IAGS& 19L& | GKANR YAaaAirzy (2 NE
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technological and social demands, producing human,wkedge and entrepreneurship
capitals that generate innovations, increase competitiveness and positively affect economic
growth (Etzkowitz, 2014a; Guerrer@;unningham and Urbano, 2015)evertheless, the
model has also been subject to criticism regarding its legitimacy and conflicts between the
three missions of HE({§uunainen, 2005; Powell, Ow&mith and Colyvas, 2007; Philpott et
al., 2011; Stensaker and Benner, 20M/jthout consensus, many HEIs have embarked on a
journey replete with challenging organizational chang€sark, 2004; Mcgowan, Sijde and

Kirby, 2008)

The concept of the entrepreneurial university was introduced in 1983, based on developments
at the Massachusetts Institute of Technglo (MIT) and Stanford University. An
entrepreneurial university was defined as an institution that explored new sources of funds,
like patents, research contracts and industry partnerskigigkowitz, 1983) MIT and Stanford
were initially considered anomalies that would eventually conform to the research model
(Etzkowitz, 2004)but they are now seen as epitomizing the entrepreneurial university. Their
developments influenced policymaking and motivated HEIs worldwide to emiliate and
Silicon ValleyEtzkowitz, 2003a, 2004, 2019hus makng the American academic model
evolve to assume many roles in society and within innovation ecosysfSam and Sijde,
2014 ¢ KS O2 y Ouplelinefy@ncedirg tiielUitéd States led it to be considered an
SEGSyaArzy 2F | dzyAOSNBEAGE2Q&a NBSSQENDRt YARHNBADY
required it to develop as a teaching mission extendiBizkowitz et al., 2000; Etzkowitz,
2003b) Beyond the United States and Europe, this phenomenon has been documented in,
among others, BrazjAlmeida, 2008; Amaral, Ferreira and Teodoro, 20Chjle(Bernaconi,
2005) China (Zhou and Peng, 20Q8)ran (Aidin Salamzadeh and 8g 2015) Japan

(Yokoyama, 2006Malaysia(Ahmad et al., 2018)Turkey(Beyhan and Findik, 2018%outh
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Africa(De jager et al., 2018nd the United Arab Emirateg8hayani, 2015)ts export has led
to global convergencéEtzkowitz et al., 2000jhough replication strategies are dramatiiya
limited by environmental, resource and capability differences among HBlkzeretti and

Tavoletti, D0O5; Etzkowitz and Zhou, 2008; Philpott et al., 2011; Stensaker and Benner, 2013)

It is currently understood that the entrepreneurial university ideal is applicable to all HEI types

AY Wiy STFE2NBaoOSyOS 2F Syo Np2Ayad OKT NI yoai SIN
SYGSNIINARES 6dddy gAGK (GKS oAfAGEe G2 LISNRAZ2RA
(Etzkowitz, 2013a, p.487)In this sense, a current definition proposes a systemic

interpretation:

@n entrepreneurial university design integrat@®jectbased learning in the curriculum with

an outlook of seeking out the useful as well as the theoretical results of investigation. These
results are moved into use through an innovation system that includes a penumbra of public
and private actors pasg problems, concomitantly with the provision of resouréstzkowitz

et al., 2019, p.169)

The popularity of the enapreneurial university concept was increased by two timely
publications:{ f I dzZA K SNJ | yR! OERCNE 04 / 6 wdpbdpt 6 AdYY t 2 A
OYUNBLINBY SdzNA F £ | Ny R &S SNEssh DAy @I YO 0 NB LINBY S dzNAR | €
0SOIFYS Wl yTaydord 2082p% gidwid@) body of literature developed, which

literature reviews summarized for example,Gibb (2002), Rothaermel, Agung and Jiang

(2007), Perkmam et al. (2013) However, few of these reviews were conducted from an
institutional perspective; for example, Laredo (2007), Bronstein and Reihlen (2014), Clauss,
Moussa and Kesting (2018), Centobelli et al. (2019). Additionally, little is known lataut

l9La |R2LJW FTYR FTRFELI GKS Sy (dNBLNBYSdzNAR I §
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entrepreneurial pathways remains a main agenda for future rese@ftbfsten et al., 2019)
as existing propositions are limited in explamthe underlying change management process,

leaving this aspect undertheorized.

This article presents a systematic literature review with a megtenographic approach,
providing a compendium of 36 manifestations of the entrepreneurial university coricanpt
18 countries, shedding light on how this emerging global ideal translates into practice.

Specifically, the research asks:

1 How do HElIs transform into more entrepreneurial institutions?

1 Which gaps and white spots remain in the understanding of thissfamation process?
The resulting contributions are threefold:

T 'y AYLINROSR GKS2NBGAOIE dzyRSNREGIYRAY3 2F |y
1 A proposed research agenda.
1 Core entrepreneurial pathway propositions composed of three paths (astesy

education and governance) steered through an acfiamework proposition.

¢CKS FITNIAOES o06S3IAya o6& LINBPYGARAY3I GKS {2LIAO0Q
ethnography to synthesize the experience of 36 HEIs across 18 countries, proposing three
paths and an actioframework to empirically explain the process and to serve as an analytical
resource for HEI decision makers and policymakers. The findings are then discussed and the
limitations of the study are considered with regard to expanding ¢beceptualization and
development of the entrepreneurial university idealltimately suggesting a research agenda

before concluding.

24



2.2. Prologue: Theoretical Foundation

9EAAGAYT O2y0OSLIia YR FNIYS62N] LINRLREAGAZYA
generalizations, which fall short of clarifying how transformation happens in practice and
defining the processual stages and required steps. Nevertheless, there is an overall
understanding of the complexity and ndinearity of this process, characteed by
experimental approaches in a steady state of institutional chaf@ark, 2003; Etzkowitz,

2013a) Pathways for transformation are an incipient proposition developed by Burton Clark.

He identified the following five elements, which becomelpaays through their interaction,

as the elements alone would not be significé@tark, 1998b)

f W{OGNBY3IAOGKSYSR {0SSNAY 3 / 2 NBkhYy prdcesRedapledoxk O | y |
formal and informal ladership, independent of the institutional governance structure
being centralized or decentralized.

T WOYKIFIYyOSR 5S@St2LISydrf tSNALKSNEQY | YI Gl
centres and parks beyond the traditional institutional structures, edteg its boundaries
to connect with the ecosystem.

T WS56ABSNEAFASR CdzyRAy3 . IaSQY NBRdAdzOSR 3I203SNY
seltdetermination) and active budgetary management to increase the total amount of
resources through service commerdaliion and partnerships with the private sector.

f W{GAYdzZ F GSR ! OF RSYAO I SFENIftFYyRQY I OFRSYAO
entrepreneurial by connecting with the ecosystem and generating new income streams.

 WOYiINBLINBY SdzNA | £ orgirfizatoraScdtire thay embrgicdsScBaNges] S R
diffused from the academic heartland, steered by core leaders at the university and in its

peripheral units to respond to new demands and produce new income streams.
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Attempting to understand how developed thepmwas being translated into practicKjrby
(2006)identified the following strategic actions for enterprising British HEIs: endorsement
from senior staff, who act as rolmodels; incorporation of entrepreneurial elements into
university levels/departments; development of entrepreneurial targets that are monitored,;
effective communication, also via publications; support mechanisms via infrastructure,
process, training and emtoring; aligned models for equity sharing and staff promotion; cross
disciplinary research and teaching; and promotion via role models and competition. Also in
NAGIFAYS bS¢gOFadtsS | yAGSNEAGEQA GNIyaF2NYI
pathway example, divided into four main stage@enneworth, 2007 b I QS Q
RSOSt2LIYSYyd 2F &SNIWA OS ac the atterhp? O lprbmotk yisRodad (0 NA S a
spinoffsduetoweak @1 Yy R FNRY f 20 f A ycRundleddeRhranafdh dedld 2 y & 2
YFERS gA0GK 1 NAS 0O2NLJ2 NI A2 dz§hRatteingt@dNpeh 3 S NB

itself to outside users.

Another proposition, developed bielles and Vorley (201D) LINBa Sy da Fy WSyl
F NOKAGSOUGdzNE o0f dzSLINAY (I Q O2YLI2ASR 2F { NUzOG dzN
as incubators and technology transfer offices (TTOs)); Systems (networlecting different
departments/actors); Strategies (institutional goals supported by incentive and measurement
schemes); Leadership (orientation and support from university leaders with regard to the third
mission); and culture (entrepreneurial attitude gustitutional, departmental and individual

levels).

In a simplified synthesigtzkowitz (2013auggests three complementary and nsequential
RSOSt2LIySyd &adGl3Sa (2 SELXIFAYS Ay oNRIFR SNy
Entrepreneur One (HEI adopts new vision and begins to diversify funding and increase

autonomy); University Entrepneur Two (HEI develops transfer capabilities, actively enabling,
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sourcing and commercializing intellectual property); and University Entrepreneur Three (HEI

uses Triple Helix collaborations to take a proactive role in regional development). This path is
supported by four interrelated propositions, which characterize entrepreneurial universities
(Etzkowitz, 2014a)nteraction (HEI engages in Triple Helix collaborations); Independence (HEI

is not dependent on another institutional sphere); Hybridization (HEI creates hybrid
organizational formats such as centres and parks); and Reciprocitgdhttlually revises its

structures and Triple Helix relationships). Furthermore, in an updated study on Stanford
University, , Etkowitz et al. (2019)suggest a threefold strategy for entrepreneurial
transformation: projectbased experiential learning in teaching; applied research with support
mechanisms for transfer; and various public and private partnerships. Fikthuerkiaga,

Igartua and Errasti (2018palysed characteristics and actions to propdsee clusters based

on the transformation status quo of 69 European HEIs. They conducted a quantitative study

with institutions as the unit of analysis and technology office managers as key informants. The
resulting statistical clusters are as follows: Adeed Entrepreneurial Universities (14 sampled

HEIs consolidated the ideal); Emerging Entrepreneurial Universities (10 sampled HEIs were
taking initial steps towards entrepreneurialism); andrénte Entrepreneurial Universities (45

| 9L& 6 SNB &EKSSOHKRNRE SUNyd ¢KA&a | ylfeara Affdzai
it means to be an entrepreneurial university and how this ideal can be achieved. That most of
GKS alFYLX SR 19L& 6SNB LXIFOSR WAy GKS YARRf S

developmental stages.

2.3. Review Method

This systematic literature review adopts a replicable and transparent search process among
published studies on the phenomenon of entrepreneurial universities. The-gtateographic

constructionism approach was best ®ad to form hypotheses on the transformation
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processes of HEIs, enabling the emergence of an afrdomework combining empirical
SOARSYOS 6AGK GKS | dzii K2 N @obi and Haek: 1988NMays|.INI O (i
Pope and Popay, 2005; France et al., 2014; Lee, Hart and Watd&), @ta-ethnography

was developed by Noblit and Hare (1988) to provide methodological rigour when deriving
substantive interpretations from qualitative studies, facilitating a line of argument by
interpreting findings across studies to produce new misdNoblit and Hare, 1988; Atkins et

al., 2008; Campbell &tl., 2011; Booth, Sutton and Papaioannou, 20T&)e present author

iteratively adopted the original seven stefd¢oblit and Hare, 1988hile following enhanced

strategies for case selection, analysis and synti{&ogle, 2003)After defining the topic and

research questions (step 1), the author selected studies to read (steps@) dydourposively

Al YLX Ay3a OFasS aiddzRASa RSAONAOGAY3I 19LAQ GNI¥ya
(Figure2.1). Afterwards, she determined how studies were related (step 4), following the
recommendation to apply selective case boundatiesncrease rigouDoyle, 2003) This

resulted in 33 publications reporting on 36 cases (T2l Through coding via the ATLAS.ti
software(Friese, 2014he author identified and categorized common themes across studies,

HEIs and countries. Towards the end of this step, initial assumptions about the relationship
between studies were mad@Noblit and Hare, 1988meaning that the author could, based

2y GKS SYSNAEAYy3 OF(iS3a2NAS&as SELX 2NB (KS 2Ly
facilitated a conceptual leaping through bricolafilag and Langley, 201&) develop an
actionframework explaining how HEIs are tréorening into more entrepreneurial

institutions.

bSEGE GKS FdzikK2NJ GNIyatldisSR Fff &GdzRASE Ay

narratives, treating accounts as analogies. To do so, she reviewed the cases, applying the
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developed actioframework to all 36HEIls ¢nline appendif). She then syhiesized the

findings (step 6), considering that synthesis in métd Ky 2 INJ LIK& WR2S4
transferability of similar findings on a case by case basis, but rather a reconceptualization

I ONRPaa aGdzZRASEAQ 6528&f S H N besis (kP @)Hndhis artice A y I £ f

following upto-date recommendationgNoyes et al., 2018; France et al., 2019)

4 Available on https://www.doi.orgl0.1177/0950422220922677
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SCOPUS EBSCO
[All: “entrepreneurial university’] OR [[All: [All: “entrepreneurial
‘entrepreneurial universities’] AND [All: “transform™* or university’] OR [[AlL
develop* orevol* or creat* or build*’]] ‘entrepreneurial universities’]
N=304 N=157
INCLUSION CRITERIA
+ Articles published OR in-press, in peer-
reviewed journals
N=161 * Published in English language
- * Containing ‘entrepreneur® universit*’ in title,
| abstract or as keyword AND containing one of
Duplicates and EBSCO results without all search terms the.se terms: transform®, develop®, evol* or
N- 162 build*, or creat*®
* Not fitting all requirements above, but
frequently cited in selected articles (=10 times)
N=349 * Single and/or multiple case studies (secondary
and/or primary qualitative and quantitative data)
References Screening ,’"'
N+30 &
| N=379 EXCLUSION CRITERIA
Abstract Screeni ; + Editorials, letters and book reviews published in
st ?;t zcslgenmg ; peer-reviewed journals
T + Publications in conference proceedings, books,
Ny book chapters, technical reports, policy briefs
N=129 and grey literature
*  Articles that fit the Inclusion Criteria, but in

which the ‘entrepreneurial university’ only
plays a peripheral role.
* Case Boundary Exclusion Criteria: Cases
which do not identify the university(ies); cases
| N=48 only reporting quantitative data without
supporting narratives; multiple case studies that
4 only present an aggregated analysis without

Cases Boundary Conditions "" supporting it with narratives from each
N-15 case/university

Full-Text Screening
N-81

N=33

Figure2.1: The sampling process



COUNTRY INSTITUTION TYPE REFERENCE

Poland WSB University 2C (Pawlowski, 2001)
Chalmers University of 2B (Jacob, Lundqvist and Hellsmark, 200:
Technology Berggren, 2011)

Sweden
Lulea University of 1B

Technology (Ylinenpaa, 2013)

1B (Lazzeretti and Tavoletti, 2005;

Netherlands University of Twente Mcgowan, Sijde and Kirby, 2008)

Warwick University 1A (Taylor 2012)

1A (Kirby, 2006; Yokoyama, 2006;

University of Surrey Mcgowan, Sijde and Kirby, 2008)

United No?tlngham Trent 1A (Yokoyama, 2006)

Kingdom University
University of Ulster 1A (Mcgowan, Sijde and Kirby, 2008)
University of Derby 1BD (Rae, Gee and Moon, 2009)

Newcastle University 1A (Benneworth, 2007)

Aarhus University 1A (Pinheiro and Stensaker, 2014)
Denmark -

Copenhagen Business  1C (Kristensen, 1999)

School
Italy University of Salento 1A (Elia, Secundo and Passiante, 2017)

(Mathieu, Meyer and van Pottelsbergh

. . , 2A
Belgium Free University of Brussel de la Potterie, 2008)

Polytechnic University of 2B (Guerreroet al, 2014)

Catalonia
Smin

Autonomous University of 3A (Guerrero, Toledano and Urbano, 201

Barcelona Guerreroet al., 2014)

National University of 1A (Guerreroet al, 2014)
Ireland Ireland¢ Galway

University of Limerick 1A (Guerreroet al., 2014)
Serbia University of Novi Sad 1A (Stankovic, 2006)

University of Tokyo 1A (Yokoyama, 2006)
Japan

Waseda University 2A (Yokoyama, 2006)
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COUNTRY

INSTITUTION

TYPE

REFERENCE

Singapore

National University of 3A
Singapore

(Wong, Ho and Singh, 2007)

Iran

University of Tehran 1A

(Salamzadeh and Yadolatarsi, 2013)

South Africa

Central University of 1B
Technology

(De jageet al.,, 2017)

Catholic University of Rio 2A
de Janeiro

(Almeida, 2008)

Federal University of 1A
Itajub&a

(Almeida, 2008)

Brazil

Federal University of 1A (Almeida, 2008)

Minas Gerais ’

Regional University of 1B ,

Volta Redonda (Amaral, Ferreira and Teodoro, 2011)
Chile Catholic University of Chil 2A (Bernasconi, 2005)

University of Arkansas 1A (Vickerset al., 2001)

. . 2A (Etzkowitz, 2003a, 2004, 2013c; Leih

Stanford University Teece, 2016)

Massachusetts Institute o 2B 69GT 126AGT = Hrevag |
USA Technology 2007)

University of California at 1A (Leih and Teece, 2016)

Berkeky '

Garfield State University 1A (Mcclure, 2016)

Stony Brook University 1A (Wolf, 2017)
Canada University of Waterloo 1A (Bramwell and Wolfe, 2008)

Types:1: Public; 2: Private; 3: Autonomous; A: Research University; B: Technology/Technical Univ:
Business School; D: Arts University

Table2.1: Sampled Cases

2.4. EntrepreneurialPathways for HEIs

The 36 reviewed cases are contextually different and present a wide range of elements
characterizing the actions HEIls take to become more entrepreneurial. The author coded and

grouped these into 13 categories (TaBl2). Exploring relationships betweenrebe categories
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(Table2.2) enabled the identification of the following three complementary, not mutually

exclusive, core entrepreneurial pathways propositions:

1 Ecosystem path: establishing industry relations, in some cases benefiting from strong
alumnirelationships (G) leads to forming Triple Helix regional, national or international
networks (A). These are combined with technology transfer services (B) and venture
OFLAGEFE o6/ 0% O02yySOiAy3a SYiINBLINBYSdzZNEKALI C
SASEFNDODK OSYyiNBaQ 2dzillzia 060903 AYyaARS GKS
outcome is resources and capabilities synergy at the maso micrelevels

1 Education path: outreach events, such as business idea competitions (H), sensitizing
studentsto student and alumni networks (G), dissemination support and role models (J).
Entrepreneurship education offers (I) are developed in many forngatsr example,
online, boot camps, undergraduate/postgraduate degrees and interdisciplinary curricular
courses (standalone or integrating entrepreneurship education learning outcomes with
existing courses). The expected outcome is human capital constituted by resourceful
individuals with entrepreneurial competences and skills.

1 Governance path: to minimize dewpiment problems related, for instance, to internal
conflicts and communication (M), HEI leaders must establish effective governance
structures that empower staff members, offer incentives and provide clear performance
measurements (L) combined with an akgl staff hiring strategy and training
opportunities (K). The expected outcome is a dynamic, proactive and promptly responsive

institution.
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EDUCATION GOVERNANC

ECOSYSTEM PATH PATH PATH

HEI A B CDETFGHII L M
Chalmers Institute of X X X X X X
Technology
Lule& University of X X X X X
Technology
Warwick University X X
University of Surrey X X X X X
Newcastle University X X X X
Nottingham Trent X X X
University
University of Ulster X X X X
University of Derby X X X X X
University of Twente X X X X X X X
Aarhus University X X
Copenhagen Business X X X X X
School
WSB University X X X
University of Salento X X X
FreeUniversity of Brussels X X X X X X X
Polytechnic University of X X X X
Catalonia
Autonomous University of X X X X X
Barcelona
National University of X X X X X X
Ireland¢ Galway
University of Limerick X X X X
University of Novi Sad X X X X X
University of Tokyo X
Waseda University X X X
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EDUCATION GOVERNANC

ECOSYSTEM PATH PATH PATH

HEI A B CD E F G H | J K L M
National University of X X X X X X X
Singapore
University of Tehran X
Central University of X X X X X
Technology
Catholic University of Riod X X X X
Janeiro
Federal University of X X X X
Itajuba
Federal University of Minas X X X
Gerais
Regional University of Volt: X X
Redonda
Catholic University of Chile X X X
University of Arkansas X X X X X X
Stanford University X X X X X X X X X X X X
Massachusetts Institute of X X X X X X
Technology
University of Californig X X X
Berkeley
Garfield State University X X X X X
Stony BroolJniversity X X X X X
University of Waterloo X X X X X X

(A) IndustryRelations and/or Tripktelix Networks, (B) Technology Transfer, (C) Venture Capital
Entrepreneurship Centre or Institute, (E) Research Centre, (F) Sciendg&ip&tkident or Alumni Associatio
(H) Outreach Events (e.g. Competitions), (I) Entrepreneurship Education, (J) Role Models, (K) Strateg
Training and/or Hiring, (L) Governance, Empowerment, Performance Measurement, (M) Develc
Problems (Coflitts, Lack of Communication/Leadership, etc)

Table2.2: Entrepreneurial pathways summary per case
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2.5. Transformative actioaframework

These identified paths move into action through a nonlinear, {@gh process constantly
influenced by exogenous and endogenous forces (Figute Despite the reviewed HEIs
having widely different contexts, the metthnographic method allowed a mefavel

proposition to emerge, transcending individual organizational and contextual differences (e.g.

RSPSt 2LISR @OSNEdJzA RS O sritrépieleyridl madiyyy & NAS& | yR |

Exogenous Forces from the Macroenvironment
Political. Legal, Economical, Societal, Technological

Exogenous Forces from the Meso-environment
Stakeholders from the HEIs” Entrepreneurial Ecosystem (Local and International), including
private, public and NGO organisations, other HEIs and alumni

Endogenous Forces from the Microenvironment
Institutional Background (HEI type, history and specialisations), Culture, Dynamic
Capabilities and Leadership, Governance, Internal Resources and Stakeholders

CONSOLIDATION

IGNITION

INSTITUTIONALISATION

SENSITISATION

OLD INSTITUTIONAL SELF
NEW INSTITUTIONAL SELF

INSTITUTIONAL INNOVATION LOOP

Figure2.2: The actioAframework

The actioAframework proposition takes an institutional perspective, thus accounting for the
exogenous and endogenous forces influencing thagfarmation of HEls. Higher education

is highly regulated, and political changes influence that transformation. For example, consider
Brazil and Chile where military regimes have pushed HEIls towards technology research. In

A~

| KAf ST (GKAA -lidey & LAFNBRY RIF QXy &K NI OG§SNRAT SR oé
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technological research fund, while in Brazil it meant creating technology parks. The return to
democracy increased public funding in Chile while the new Brazilian Constitution (1988)
defined teaching, i@ S| NOK ' yR WSEGSy&aArz2y |(Behds®dn,20054Q | a
Almeida, 2008; Amaral, Ferreira and Teodoro, 20&8milarly, the return to democracy in

Serbia (2000) led to a new Higher Education Law (2002), increasing the autonomy of HEIs and

locally enabling the Bologna procg&tankovic, 2006)

For HEIs in developed economies, political reforms result mainly in increased autonomy,
public funding changes and pushes toward the third mission, as in the United Kingdom (1988)
(Yokoyama, 2006 Denmark (1993; 2003Kristensen, 1999; Pinheiro and Stensaker, 2014)

and Sweden (19971Berggren, 2011)Many countries have also created specific policies to
promote innovation directly affecting HEIs. In Spain, a 2007 reform regulated the use of
research output, enabling academic entrepreneurgi@perrero, Toledano and Urbano, 2011;

Guerrero et al., 2014)while the US BayBole Act ignited the creation of TTOs in several HEIs

Ay (KS S(Etkkbwitz, 2068@)n @any countries, public development agencies have
Ffad2 SYSNHSRXZ 0SO2YAYy3 Yl 22N adl | $HirdpRS NAR T 2
2013F 5SSy Yl N] Qa Df Kristerfsen[1998)A 2 NI [ RAfzgd 4, Febreirh and

Teodoro, 2011) Y R / KA f S @Berna3dori, 2003) | ¢

The lack of such policies and agencies is a major hindrance to the emergence of
entrepreneurial universitiegSalamzadeh and Yadolahi Farsi, 2013; De jager et al.,. 2017)
favourable business environment and the cultural proximity of business from HEIls are further
influencers from the mesenvironment, due to the importance of Triple Hatiallaborations
(Amaral, Ferreira and Teodoro, 2011; Salamzadeh and Yadolahi Farsi, 20h3pre

neoliberal contexts, the absence of strong local econorareates opportunities for HEIS to

37



support the emergence of entrepreneurial ecosystems, as with Stanford, Newcastle, Twente,

Novi Sad and WSB, or the current attempt by the Central University of Technology.

Endogenous forces directly affectaninstitut@®@d | 6 Af A& G2 AIyAdS GKS
NEaLR2yairAodSe LG A& NBES@lLyld G2 O2yaARSNI LY 19
this sense, a middisized technical university founded in the second half of the 20th century

in a region ith developed industries might be a natural fit for developing into an
entrepreneurial miversityc for example, Luleand Surrey. This does not mean that other HEI

types may not transform, but they may face harder challenges, as have the Universityof Tok

and the University of Califormi@Berkeley. A more feasible entrepreneurial pathway, which the

Free University of Brussels has followed, might involve specialized entrepreneurial efforts in

specific fields.

Pursuing entrepreneurial pathways requiresdeterm commitment, clearly defined missions

and visions, supportive leadership and enabling governance structures. In almost all the cases,
this study hasanalysed with the exception of Tokyo and Tehran, the universities added the

Wi KANR YA a ad thef Qisiohsy dacor@ngly. (Furthermore, HEIs with matrixed
organizational structures that empower individuals to be enterprising and professors to run
OKSANI RSLI NIO-YENMEAQFASSNjdzb 8AGSNI LINSLEOMBR (2

example, Stanfal and Aarhus

To establish these elements, it is essential for supportive leadership to provide the necessary
guidance. Throughout the journeys of the sampled HEIs, a number of individuals have played
crucial roles. The maiexample is Frederick Terman (Sf F2 NRU X gK2 Aa WKE
O2yaARSNBR (KS WYiEtzkowits RI0OFPthefsintludéxiBeyfountérs of MBTe Q

and Chalmers; the decision makers (e.g. chancellor/president) at Warwick, Itajuba and
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Garfield State; and informal leaders, such as the small entrepreneurial team at Derby

University.

The process influenced by theserdes is nodinear, encompassing four stages: ignition,
ASYAAGAT FGA2ySY O2yaz2tARIFIGAZ2Y YR AyadAddziazy
actions, triggering the process. For some in this study, the triggering force was their founding
principles, as at MIT and Chalmers (whose founders provided vision and leadership),
Nottingham Trent and Derby (accession to university status) and Aarhus (after merger). In
many countries, policy reforms, reducing public funding and/or requesting HEIs toepilines

third mission ignited the process, forced HEIs to react, as in Brazil (Catholic University of Rio

de Janeiro), Chile (Catholic University), Japan (Waseda and Tokyo), Singapore (National
University), Belgium (Brussels Free University) and the Uiitegdom (Ulster and Surrey).

More proactive ignitions, setting a new vision influenced by HEI leaders, occurred at Stanford,
b2@A {FTRX aAyla DSNIA&X LGledomls GKS ! dziz2zy?
Polytechnic. Proactive leadership also igdi further waves of transformation at MIT,

Chalmers, the National University of Singapore and the Catholic University of Chile.

Once the process has begun, sensitization is the most critical phase, when actions (i.e.
projects) are conceptualized in respee to influencing forces. These can be seen as pilot
experiments, which require validation to consolidate. At this stage, the main aim is to sensitize
stakeholders towards the third mission, developing an entrepreneurial culture, one
experiment at a timelt requires leadership and the empowerment of key individuals. If these
are weak or absent, emergence of the entrepreneurial culture is hindered, and the
performance of pilot experiments is negatively affected, as at the University of Tehran and the

Univesity of Tokyo. A lack of effective and sustainable sensitization can have the same
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negative effect, an issue observed even in mature entrepreneurial universities such as

Stanford and Chalmers.

The transformation process is ndinear and fuzzy and thens no cleaicut point between

the sensitization and consolidation stages, as development speed can make them overlap in a
process characterized by transformation waves. Thus, the availability of resources and
capabilities dedicated to each project, espdgisupported by steady funding, can accelerate

the process towards consolidation. This means that the consolidation and sensitization stages
of the same project may occur concomitantly, rather than linearly. Consolidation is, therefore,

a fuzzy continuunfrom sensitization, characterized by the expansion of successful ecosystem,
education and governance actions, which have different meanings for each HEI. In general,
this involves infrastructure building, the development of complementary offers, the
identification and dissemination of role models and governance formalizations. For example,

consider the following:

1 Infrastructure: the Federal University of Minas Gerais merged two technical incubators
and developed a business incubator. Stanford and MIT cde&l€Os, since their activities
emerged informally.

1 Complementary offers: Stanford, MIT, Stony Brook, Lulea and Novi Sad included venture
capital initiatives to accelerate technology transfer and spfirdevelopment.

f Governance actions: anew ViBeincLJ- f L2 aAGA2y 61 & ONBI (SR
fragmented system. A New Business Development Directorate was formed at Surrey to
concentrate noracademic entrepreneurial activities. A Corporate Service Unit was

developed at Newcastle, whose Directoais Executive Board member.
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1 Role models: successful spffs have been devised for example, HP and Google
(Stanford). Key entrepreneurial individuals are recognized, such as Torkel Wallmark

(Chalmers), or even entire departments, such as at the Breeersity of Brussels.

Once consolidated, these actions become an integral part of an institution, constituting an
entrepreneurial (eco)system and resulting in a new culture and positioning with aligned
values, mission and vision. The narratives of orfyof the sampled cases characterize

institutionalization ¢ SA AKG -FIYSFRIZIRQ o/ KFHf YSNBX 2 NBAOJ]

l dzi2y2Y2dza | YAGSNEAGE 2F . I NOSt2yFzs {0lIyT2
ALISOALIf AT SRQX ¥F2 0dza A Yy Jecdfield (Tivenis IS YhBalghiPol t ST
NHzzaStasx [dzZ SI e yR {{d2ye& . NR2{10® ! L}RaaAa

entrepreneurial university concept, as many HEIs and policymakers began the process in the
late 1990s. Therefore, institiins are still igniting, sensitizing and consolidating the first
projects in a complex and relatively slow process, influenced by volatile exogenous and

endogenous forces. Examples of institutionalization include the following:

1 Waterloo: the university ingutionalized an entrepreneurial network, which is a catalyst
in the regional highi SOK SO2y2Yé | yR A4 LISNOSAGSR | &
1 Free University of Brussels: this case suggests that HEIs can be entrepreneurial and
contribute to economicreg 2 Yy I £ RS @St 2LIYSYy( oA 0 KRUARINRY &
entrepreneurial university. As a large, traditional, comprehensive university, this
institution opted to concentrate its entrepreneurial efforts and outputs in the medicine
and life science deptments.

T 2 NBAO]TY GKS W2 NBAO| 2F&Q Y20G2 Aff dzad NI G
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The present author further proposes that this process contains an institutional innovation
loop, represented in the actieframework by iterations back to ignition, demonstrad
endlessness. This iteration also occurs due to a need for sustainable communication to raise
awareness. A dotted arrow from consolidation and institutionalization back to sensitization
depicts this characteristic in Figure 2. Of the sampled casese2&qed narratives describing

this characteristic, demonstrating how new demands and opportunities ignite new
experiments in an iterative innovation process, which enables and fosters entrepreneurialism
in HEIs. In this sense, dynamic capabilities for isgnseizing and transforming are key to
recognizing demand and (funding) opportunities. Thmsnitoring and measuring progress is
fundamental, as failed projects can teach lessons and ignite new attempts. Examples of the

narratives are:

1 We¢ KS / K rastrciieTor idngvation and entrepreneurship has been an ad hoc
SELISNAYSY(G 6AGK ftAGGES 2N y2 RANBOGAzZzYya |
(Jacob, Lundqvist and Hellsmark, 2003, p.1563)

I Yoodd8 (KSAS FlrdzZ da YSIyd GKFG SIFOK LI NI
FLAEfdzNB Ay (dzNYy & A YBehrewio8rR2007, pHe2NI KSNJ | G G S

T WeKS TFT2NXIGAOBS yYyR NBFtSOGUAGS tSINYyAy3d SE
process of entrepreneurial action learning through sensemaking, featlnitical
incident<and Practical theorieQdeveloped from paxA §R@e, Gee and Moon, 2009,

p.188)

f We2 NBaLRYyR (2 yS¢ 2LIIRNIdzyAGASaT dzy A OSNE

[...] Plans must not b&vooden [...] continuous updating [ ...] In the dynamic capabilities

framework, transforming involves what is called asset orchestration and asset

repurposing. These activities are associated with the breaking up of established ways
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of doing things to alig capabilities with new needs and new opportunities in the
broader environment. Universities, like all organizations, must undergo some level of

O2 vy i A Y dz2 dzi (LhiBayiETedcd, 20460p2003 Q

2.6. Discussion and research agenda

Scholars have raised concernsabdt3 I 6 Af AGASAE 2F 1 9LaQ (2 F2ff
LRAYOGAY3 2dzi GKIG GKA&a O2dAZR o6S F LI GK gA
Sy i NB LING¢rSakeAnd Befner, 2018) their cluster analysidarkuerkiaga, Igartua

and Errasti (2018) t t 2 O G SR GKS YlI22NAG& o6npuv G2 | Of dza
dzy A OSNEA G QP | (P gNERBSNENIDKKSENILINSYERBS NBE A F GKSaS |
WA G dz01 A y- afrdoSormatioR sk stggested Minenpaa (2013)Assuming an HEI
4dz00SaaFdAte 6S02YSa Iy SYUNBLINBYSdZNAFE dzyA @
as has Stanfor@Etzkowitz, 2013c; Etzkowiet al., 2019) Hence, s are? T OAy 3 02 0 K
challenges and old ones with new levels of urgency. Survival and future development will
depend on how well universities adapt to unpredictable environments that are becoming

global, instead of isolationist; international, instead of dotesand competitive, instead of

NEB 3 dzf(KlafsterRe@al., 2019, p.150)

At the same time, the Entrepreneurial University paradigm is still in developmental infancy,

even at those institutions that epitomize it like Stanfofitzkowitz et al., 2019and so new
developments and setbacks are surfacing. For instance, Newcastle Universiouwaiso be

reverting to an ivory tower stance due to setbacks in its science park develogEtzkbwitz

and Zhou, 2018)This indicates that it might be necessary to take the entrepreneurial
ecosystems metaphor seriousfituckertz, 2019) y R F Ol A @St & Yl yl 3S 1 9L

processes with a stakeholder perspective, establishing meaningful institutional metrics
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(Etzkowitz, 2016; Balven et al., 2018; Roundy, Bradshaw and Brockman, 2018; Gianiodis and

Meek, 2019)

a2NB2FSNE (KS O2yO0SLIiQa AYyOALASYOS YSIya (K
entrepreneuA I £ 1 9LAaX FFNB adGAff SYSMEARAERP WXKYSI IYDHSR
'y A @ S(BiBzAita @n@Feldman, 201R)y R (G KS W/ XGbhadard ét sl.A2018 MR A (1 & Q
just some examples of surfacing propositions encompassing and extending the
Entrepreneurial University paradigm. Thessetier account for the external environment and

give HEIs a refreshed sense of purpose in knowledge societies.

The aggregation of case study narratives following a regtt@ographic approach has enabled

the author to identify and make sense of actions takgnthe 36 HEIs across 18 countries in

their attempts to become more entrepreneurial. This has resulted in two central propositions.
First, the author asserts the existence of three complementary, not mutually exclusive, paths:
Ecosystem, Education and @owance. These are the fundamental cornerstones for HEIs
aiming to become more entrepreneurial. Second, the research has presented a deeper
understanding of how the transformation process occur in practice. Combined, these
contributions, in practical termamnight serve as insights and analytical tools for HEI decision
makers, supporting the agile development of advancement strategipas minimizingl 9 L a Q
NA&al 2F 06SAy3d WR22YSR (2 0SS SYGNBLINBYSdNAIFf Q
of dz00S54a4Q RAtSYYLl ®

Therefore, this research contributes to practice by demonstrating how the transformation
LINEOSaa 2F 19LAaQ A& O2YL)2aSR 2F | aSinaSa 27
path, constantly influenced by exogenous and endagenforces. In this way, the author

confirms the initiatonceptualizatioproposed byEtzkowitz and Leydesdorff (200@parding
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WSYRfSad GNIYaAGA2YQ o0FaSRIZV QUYIAY /&AW & INNJI Xi K @
She also extends it, encompassing the T#ihddix model and combining it with the need for

WReY Il YAO (SledelandiLeith A0A8S Ee€re, 20b8xplain the metdevel process
enablingorganizationaD K y3S® ¢ KSNBEF2NBX (GKS | dzi K2 NDa LINS
LIN2OS&aasx oKAOK NBOSyil SOARSYyOS &adza3asSaia WTd
2NBFYATFGA2Y T OKFYyDHKINBIE (X2 WaHKALIOR AVQYIF 1S
bSOSNIKSt Saasz GKS FAYRAyYy3IaA | faz2 abdghé&iSgal OKI |
necessary negative iteration back to ignition to depict the risk of failed pilot experiments

making a HEI backslide to its old institutional self.

Some limitations of this study open interesting avenues for future research. This- meta
ethnography relies on 33 peaeviewed articles, excluding a vast body of literature on the
phenomenon available in other sources. These other resources were excluded to improve
confidence about the employed evidence body and keep the body of selected literature
manageable for a single researcher. These articles provide a picture from the viewpoints of

their authors, which might be incomplete, outdated and partial, as many authors were
members of the studied institutions. Nevertheless, it is important to recalt ih meta
ethnography synthegf R A YU SNILINBGF GA2ya | NB WYSOl LK2NA
2dzEGF L2 aAlGA2yY 2F GKS | dzil K2 NQ& LIS NHThBd étA S 4 7
al., 2004, p.1347)Furthermore, not all requirements for an audit trail are present in this
NBEaSI NOKX aAyOS (KS SYLANAROFf SOARSYOS NBODA
practitioner insightgFrance et al., 2014However, to mitigate this and the aboweentioned

limitations, the author has followed ufp-date guidelines for methodologicaigor and for

reporting metaethnographic studies to improve confidence in the outconiBsyle, 2003;

Lewin et al., 2018; Noyes et al., 2018; France et al., 2008, to assess the confidenmn
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the key findings proposed, the author adopted the CERQfnaimework to assess the
methodological limitations, coherence, adequacy and relevance of the data supporting each
finding. Taking into consideration the number of cases supporting each ptigmesihe rated

GKS FTAYRAYIEAQ O2yFARSYOS t S@Bicases)aad hig(moreo dzLJ
than 25 cases). All propositions were rated as moderate or high. This analysis led to the
identification of gaps, suggesting a research agend#etpen the current understanding of

1 9LAQ OKIy3aSa Ay YIFylI3aASYSya3)RdzS (2 SYyuNBLNBY

CERQual Cases
Confidence contributing
Proposition Rate to finding Related @psand research agenda
Ignition stage HIGH 30 1 Empirically test the validity and
S applicability of the proposed actier
Sensitisation  HIGH 36 framework by confronting it with past
stage current and planned actions from
Consolidation HIGH 31 larger numt?er of HEIs uqdergping tt
stage transformation process in differen
contexts
Institutionalisa MODERATE 12 i Forecast future  entrepreneuria
tion stage pathways for institutionased

entrepreneurial HEIs by enablir
academics, industry leaders ar
policymakers to envision ther

Innovation MODERATE 21
loop concept

collectively
Influencing HIGH 34 1 Measure the impact of specific larc
exogenous governmental funding schemes thi
forces promote entrepreneurialism in HEI

and compare results across nations

Influencing HIGH 34 1 See governance path agenda
endogenous

forces

Ecosystem  HIGH 35 T!YyRSNEGFYR (GKS
Path transformation speeds on the

SThish & brifidnc&’inBvidence fromReviews ofQualitative Researclfapproach developed by th@rading
of Recommendations Assessment, Bepment and Ewluation Working Group. It is available from
https://www.cerqual.org
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Proposition

CERQual Cases
Confidence contributing
Rate to finding

Related @psand research agenda

development of  entrepreneuria
ecosystems

Identify ecosystem synerg
opportunities to develop cosgeffective
entrepreneurial pathways for HEIs
Understand the impact of differen
eco® a0 SY I OG 2 NA&
entrepreneurial pathways

' YRSNBGOFYR 1 9LAaQ
valueadded per stakeholder

Education Path HIGH 29

Identify drivers leading from project
based teaching to academ
entrepreneurship and transfer
Evaluate academientrepreneurship
outcomes of different teaching
initiatives (e.g., online vs. classroor
mono- vs multidisciplinary)

Governance
Path

MODERATE 22

Research organisational resilience a
K2 RAFTFSNByI f
transformation processes, especial
regarding the institutional ability tc
overcome perceived faile
experiments

wSaSkNDOK GKS RS
abilities to respond to demanddared
by  different exogenous an
endogenous forces

Analyse the impact of differen
leadership styles and governant
models on longerm strategic planning
for the development of
entrepreneurial universities

Analyse the impact of HEI ste
YSY6SNEQ tratioh R Yahd/
professors) entrepreneurial mindse!
and orientations on the institutiona
transformation process

Table23:CAYRAY 3 & Q

O2yFARSYOS NI GAyYyS3
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2.7. Conclusion

The forces influencing HEIs to become more entrepreneurial and contribute actively to
economic, social and technological development cannot be ignored or downplayed. As
significant public resources fund schemes towards an entrepreneurial agenda, decision
makers in HEIs must acknowledge these influencing forces and proactively manage their
AYaiAlGdziaA2yaQ SYUNBLINBYSdINAFE LI GKgl&8ad ¢ KA?Z
part of a longterm iterative process, characterized by nonlinear, fuzzilyddw stages,
constantly influenced by exogenous and endogenous forces. Hence, context matters and
there is no readymade recipe. Rather than trying to emulate Stanford and create a Silicon
Valley, each institution must develop its own advancement strategi@wards
SYGNBLINBY SdzNA I £ A & preactivedthisipfbcebspheifghpiomplyaresppsivd S | R
to demands and opportunities, will determine future epitomes. Nevertheless, it is clear that

not all HEIs should transform themselves ifitly-fledged entrepreneurial universities or will

even have the potential to do so. A smart specialization strategy and/ or focus on ecosystem
resources and capabilities synergies at the miesel might be a more feasible path for many

HEIs starting the process ofstitutionalizing an entrepreneurial culture and intending to

contribute actively to regional development.

According tolranfield, Denyer and Smart (2008)e goal of a Systematic Literature Review is
to serve both academics and practitioners. This article achieves this goal by contributing to
the body of knowledge on entrepreneurial universities twian original methodological

approachcd @ a0 SYI GAOFEtt& |yR LINYIAYIGAOFEt& SELX A

their underlying transformative process.
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Recentdecades have witnessed many countries reforming their higher education systems,
affecting higher education institutions (HEIS) mission and governance. Today, HEIs are
expected to produce entrepreneurial capital and be catalysts for regional economic and
societal development, taking on significant roles within entrepreneurial ecosystems. Hence,
GKA&E FTNIAOES FRRNF&aasSa SYGNBLINBYySdzaNALIFE S023
interest in the role of HEIs in the future and assesses the opportunitiesisk&l associated

with HEIs pursuing entrepreneurial pathways. We propose five future scenarios in this study,
which we term worldwide, transdisciplinary, adaptive learning, blended, and ecosystem.
These demonstrate that internationalization, digital transf@tion, collaborative networks,

and cocreation processes are key drivers of higher education advancement and provide
guidance for HEIs and policymakers to frame decis@king agendas related to possible
SYGUNBLINBYSdzNA I £ LI (i K ¢ $mritsgpwe cdnsidSrihe gayisdiKiplind8yNI & Q

and blended scenarios to be the most auspicious.

3.1. Introduction

Recent decades have witnessed many countries reforming their higher education systems,
making significant changes to the autonomy, public financingsiomns and accountability of

their higher education institutions (HEI&lark, 1998b; Salmi, 2001; Jacob, Lundqvist and
Hellsmark, 2003) ¢ 2RI @ Q& | 9L& VYdzald LINBRdzOS Sy idNBLINB
regional economic and societal developméAudretsch, 2014; Guero, Cunningham and

Urbano, 2015p LYy 9dzNRLIST 9dzNRLISIY ! yA2y RANBOGAGDS:
developed to promote a societal development agenda affect HEIs concomitaxtynples

are the directives from th&uropean Commissid2006a, 2006b, 2013)n the Europe level,

as well as on a national leyghe EXIST pgvam in Germany, A+B in Austria, VINNOVA in

Sweden, and the Science Enterprise Challenge in the United Kin¢sloattock, 2010;
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Etzkowitz, 2014b; Elia, Secundo and Passiante, 2(B&yond Europe and the USA,
researchers report HEIs moving toward entrepreneurialism in Bralpileida, 2008; Amaral,
Ferrira and Teodoro, 2011hile(Bernasconi, 2005 CanadgBramwell and Wolfe, 2008)
China(zZhou and Peng, 20Q8an (Aidin Salamzadeh and Farsi, 2015 pan(Yokoyama,
2006) MalaysigAhmad et al., 2018)lurkey(Beyhan and Findik, 201 &8ingaporéWong, Ho
and Singh, 20075outh AfricdDe jager et al., 201@nd United Arab Emiratg8hayani, 2015)

among others.

The entrepreneurial university model responds to the needs of a knowledge society
(Etzkowitz, 2013b)Nevertheless, the model has been criticized éanbodying legitimacy
issues, a perceived distortion of the research university model, as well as for the presence of
conflictst both conceptual and operatiomal 6 SG ¢SSy |1 9LQa GKNBS YA3
research, and economic and societal development, knosvtiha third missior§Slaughter and

Leslie, 1997; Tuunainen, 2005; Powell, Os#enith and Colyvas, 2007; Goldstein, 2010;
Philpott et al., 2011Stensaker and Benner, 2013) the absence of a consensus that HEIs
must become more entrepreneurial, many institutions have embarked on a journey featuring
challenging organizational changes; yet, how that ideal might be effectively achieved remains
an open questionClark, 2004; Gibb and Hannon, 2006; Guerrero, Kirby and Urbano, 2006;
Kiy, 2006; Mcgowan, Sijde and Kirby, 200&onsequently, understanding the
entrepreneurial pathways for HEIs is a main prospective research agenda topic, as there is a
need to understand the strategic choices made by HEIs during this transformatioeyoamd

their consequencefKlofsten et al., 2019)

At the same time, there is an increased scholarly debate on the transformation of HEIs into
organizational actors. In this sense, an understanding of the strategic paosgiai HEIls

within their meseenvironment is key(Fumasoli, Barbato and Turri, 201%urthermore,
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LI NIHAOALN GADS YSUK2RA ¢A0KYlI X YyARSYKAYESQSA#
facilitating the development and implementation of the strategic icks taken(Schwarz,

2020)

Accordingly, our research was conceptualized as a reflection exercise with the purpose of
challenging conventional thinkingWright, Bradfield and Cairns, 2013y encourage
entrepreneurial ecosystem stakeholders to foresee desirable fut(ivizstin, 1995 for HEIs
systematically, in the lonterm, and from their perspectives. In stimulating a wider debate

through stakeholder engagement, we clarify the importance of the topic and support the
development of education policy as well as the strategic adearent of HEIs by offering
Ayarakiaa GKF-&F WFWNE Y BalRE Rid RRerg, 20098pecifically, the

objective of thisstudy is to generate lonterm scenariogvan Notten et al., 2003)n which

GKS QOUINBFHRA2ya YR AYiSNBadtaQ 2F Sy dNBLNBySdzN
(Ducot and Lubben1980) and resulting propositions are assessed by experts in higher

SRAzOF G A2y SYOGNBLINBYSdAZNAFfAAY (G2 AYyTF2N)¥Y &dzOK
The primary research questions addressed are:

1 How should HEIs, regardless of their current level of entrepreneuriaéisotve in the
long-term to address the preoccupations and interests of entrepreneurial ecosystem
stakeholders?

1 What are the opportunities and risks for HEIs in pursuing entrepreneurial pathways?

Our results demonstrate that internationalization, digitaansformation, collaborative
networks, and cecreation processes are key drivers for higher education in the future, and
the preoccupation and interest of international ecosystem stakeholders in HEIs encompass all

three missions. We propose five scenaiimshis study: worldwide, transdisciplinary, adaptive
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learning, blended, and ecosystem. These scenarios provide insight for HEIs and policymakers
to frame decisiommaking agendas related to possible entrepreneurial pathways. We suggest

that, of these, thetransdisciplinary and blended scenarios are the most auspicious.

Our article is structured as follows: We begin with a prologue offering an empirical
contextualization of entrepreneurial ecosystems and entrepreneurialism in higher education.
Next, we outh Yy S 2 dzNJ NBaSI NOK RS&aA3ays RSGIATAY3 GKS
and the analysis procedures. We then present and assess the resulting scenario propositions,
providing a discussion on their policy and institutional implications. We coacWwith

ddzZaA3SadA2ya F2NJ FdZNIKSNJI NBaSIFNOK o6& | RRNBaaa
3.2. Entrepreneurial ecosystems and higher education entrepreneurialism

OYUNBLINBYSdzNAIf SO2aeaidsSy 699auv OlFly 06S RST.

Qx

entrepreneurial activity providing two classes of relevant services, namely: a) enhanced
entrepreneurial activity benefiting its larger economic and societal environment; and b)
various forms of formal and informal support that generally enhance the prababilsuccess

2F Sy i NBLINEB yKoiakeith, RO, p.3pd REAsAséed & a key driver of developing
innovationbased resilient economie€Spigel, 2017}hat encompasses three institutional
spheres: industry, academia, and governmé®th et al., 20&). This complex tripkhelix
interaction has been proposed to explain the emergence of Silicon Valley and Boston EEs
(Etzkowitzand Leydesdorff, 2000; Etzkowitz and Ranga, 20df@yiding policymakers and
practitioners around the world with a possible framework for emulat{@mdersson et al.,
2004; Etzkowitz, 2019)ven though the Silicon Valley is a contextual singulgkitgdretsch,
2019) it provides important insights into the importance of the interaction among the three

helices through a culture of permeability promoted by HEszman and Stern, 2013 this
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and Sijde, 2014)

As key actors in the development of EEs, HEIs became regional ecosystem organizers
(Etzkowitz, 2004)proactively promoting knowledge transfer within the ecosyst@ster et

al., 2019) as collabordon between internal and external stakeholders is required to establish

a successful entrepreneurial university ecosys(eahikainen et al., 2019) he import of such

concepts to other countries has propelled a global convergence in higher education. However,
GKSNBE INB RNIYFIGAO tAYAGFGAZ2YEA G2 NBLIX AOI (A :
environments and their internal resources and capabilifiggob, Lundqgvist and Hellsmark,

2003; Etzkowitz, 2004; Lazzeretti and Tavoletti, 2005; Philpott et al., 2011; Stensaker and
Benner, 2013p CdzNI KSNIXY2NB>X 1 9LAQ SYUGNBLINBYSdzNRAF f A &
response to external challenges and @ra dziH&rin@d, 2013)n which environmental and

internal factors are integrated to form the conceptual model of an entrepreneurial university
(Guerrero and Urbano, 2012Accordingly, HEIs now face a multitude of challenges, and their

survival and advancement depend on their ability to adapt avave (Klofsten et al., 2019)

. FaAaSR 2y GKAa OKFfftSyaSsy NBaSINOKSNaA KI @S |
advancements towards the 0 f f SR Wi KA NR i¥dieatieprehgUnlismyAR A (0 &
growing literature developed with publishing of systematic reviews summarizing it throughout

the last two decades, as for instan@ibb, 2002; Laredo, 2007; Rothaermel, Agung and Jiang,

2007;Perkmanret al., 2013; Bronstein and Reihlen, 2014; Clauss, Moussa and Kesting, 2018;

Centobelliet al., 2019; Lopest al., 2020; Stolze, 2021)

Stolze (20200 o6l aSR 2y KSNJ NBGASg 2F 19LAQ (NIrya

institutions, identified three central entrepreneurial paths for HEIs: governance measures;
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entrepreneur$ip education offers; and ecosystem measures. Most experiments developed
by HEIs across the globe to become more entrepreneurial related to the ecosystem path, as

the formation of alliances and tripleelix networks is a main cornerstone of the process.

Despite advancements, the entrepreneurial university remains a relatively new and evolving
paradigm, even at epitomes like Stanfo(&tzkowitz et al., 201® ¢ KS Y2 RSt A2
efflorescence of embryonic characteristics that exit potentioQ in any academic
SYUSNIINAREASXgAGK GKS FoAfAGEe (2 LISNA2RAOINT @
(Etzkowitz, 2013b, p.487Hence, a recently proposed updated definition of the model
propoda Sa | aeadSYAO OGASgY W!Iy Syl NBLINBaged dzZNR |
learning in the curriculum with an outlook of seeking out the useful as well as the theoretical
results of investigation. These results are moved into use through an itiopweystem that

includes a penumbra of public and private actors posing problems, concomitantly with the

LINE @A & A2y (RtZkowkZetal aoNd)s1569)

.dzNI 2y /fFN] FaAaSNISR a SIENIeé a mpdpy OGKIFQ
tender and problematic at the outset of an important change. They must be tested, worked

out and reformulated. If theyurn out to be Utopian, they are soon seen as courgsrductive

wishful thinking. If found to be excessively opportunistic, they provide no guidance: any
adjustment will do. Ideas become realistic and capable of some steering as they reflect
organizatioral capability and tested environmental possibilities. New organizational ideas are

odzii aeyvYoz2f A0 SELISNRAYSy(Glark, 1098b, ip.k2FhislieMlremains ( KS |
GrfAR G2RIFIe&X a4 OGONXYYyaAaFT2NXIFIGA2YyLFf OKFy3aSa 20
GNI YaAGAZ2YQ o6FaSR 2y Wy2yf Ay SN AyEkéwitd A2y Y
and Leydesdorff, 2000)To manage these changeBEls need to develop a form of

organizational ambidexterity that enables them to explore and expleintobelli et al., 2019)
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new paths to deliver their three missioiklence, dynamic capabilities to sense, seize, and
transform have become key to the management of HE¢®ce, 2018 addition to the ability

of HEI decisiomnakersto actively manage their institutions with an ecosystem stakeholder
perspective and thus incorporate meaningful metrics in their entrepreneurial activities
(Ezkowitz, 2016; Balven et al., 2018; Roundy, Bradshaw and Brockman, 2018; Gianiodis and

Meek, 2019)

3.3.  Research design

3.3.1. Foresight and scenario planning

C2NBaAIKG YSIK2R&a OFy &adzlJL2NI FOU2NRQ STF21
systematically andh the long term(Martin, 1995) Accordingly, foresight should be seen as a

learning process, moving beyond visioning to seeding change through dbtasini, 2006)

by including the creation of alternatives for transformati@nayatullah, 2008py bridging

foresight, knowledge management, and strategootz, Durance and Monti, 2019)

Moreover, foresight studies support the creation of networks, engaging actors by providing a
commonf | y3dzZ 3S Ay WESINYyAy3a &LI OSa HKSNBE LI N
FEGSNYIFGA@Sa F2NJ GKSANI I Ol A @yirwiz and Edhtdz200FK Y S &

p.126)

One of the foresight methods applied meagten by practitioners is scenario planni(gmer,
Daim and Jetter, 20135cenario planng is seen as a starting point to address the need to
supplement empirical evidence with a future perspective built on strategic stakeholder
RALFf 23dz25a -y 20NMRISING WREYEIRA ¢t &2 YOL5)This method enables
systematical insight employment andeartainties impact exploratiofvan der Heijden, 2005)

to foresee multiple novel yet plausible futuréBradfield et al.2005)
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Having emerged from practice, this approach is still under developnéehtQ. NA Iy |y
Meadows, 2013)typologies are often reviewe®ucot and Lubben, 1980; van Notten et al.,

2003; Crawford, 2019)and application guidanceand enhanced strategies are emerging, as

the ones offeredby Q. NASY o6HnnanoOT ! YSNE 51FAY FyR WS{G!
and HussainTapinos and Knight (2017Among practitioners, variations in scenario planning
application led to the emergence of three schools (Intutiveics Model, La Prospective

Models and Probabilisctic Modified Trend Models), with the intuitive logic scheiaghkihe

most adopted. The intuitive logic approach enables the development of plausible storytelling
narratives about the future, challenging assumptions and promoting mindset change, which
improves strategic decisiemaking processe@Bradfield et al., 2005; van der Heijden, 2005;

Varum am Melo, 2010; Wright, Bradfield and Cairns, 2013; Hussain, Tapinos and Knight, 2017,

Lang and Ramirez, 2017; Mackay and Stoyanova, .2017)

3.3.2. Data collection

¢tKS aiddzReQa RS&aA3IyYy 6 CA I RMNBNdedpricabcbrdies FKSecliofi A (0 &
3.2), sets the scene for implementatianh Q. NJA SAGSuggested m@airns, Wright, and
Fairbrother (2016)our process was also not based on a single, extant structured scenario
method and was instead structured in four magrbases preparation, scenario exploration,
scenario development, and scenario utilizatigtrith and Tapinos, 2020) he timefame for

execution was six months spanning August 2019 to January 2020, and the data collection
employed participatory method&rawford, 2019)acilitated by the authors and was divided

into three phases: a workshop (StepS8R an individual visioning exercise (Step 4), and an

expert assessment (Step 7).
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Figure3.1: Study Design

We recorded the expectations of entrepreneurial ecosystem stakeholders in a workshop
format (Steps ) that built upon strategic stakeholder dialogufRamirez et al., 2015)
followed by an individual fregvriting visioning exercise (Step 4). The stakeholdarmants

were 35 individuals from 16 countries on four continents who were working on
entrepreneurshiprelated issues across all the institutional spheres associated with
entrepreneurial ecosystems: HEIs, research institutes, government agencies, industry, non
governmental organizations, and entrepreneurs. Many of these informants held several roles

and operated in more than one sphere.
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The first data collection was a 90inute workshop held during the XVII Triple Helix
Conference in Cape Town (South Africa) in September 2019, which was facilitated by the first
author and including the second author as a participant. In total, eight participants (50%
female/male from Germany, Swwerland, Russia, South Africa, and Kenya) discussed trends,
forces, and uncertainties supported by a Wilson matrix illustrating high, medium, and low
probability/uncertainty and potential impact leve(&mer, Daim and Jetter, 2018) aid in
deductively rating items. The participants had senior hierarchical profiles and were decision
makers within their organizations. Most were between 40 and 54 years old; six had agavera

of 13 years of experience in issues related to HEI entrepreneurialism (two participants did not

respond to this question).

The second data collection method used creative visualizafioayatulah, 2008)in an
individual freewriting visioning exercise (Step 4). Participants wrote out their visions based
on their expectations around HEIs on the last day of two separate international (non
academic) conferences in the Munich/Germany entreprered@cosystem on September and
October 2019. In both cases, the participants had been immersed in twddyltliscussions

on entrepreneurshigelated issues and international networking before completing the
exercise. In total, 27 informants from 13 coties on two continents completed the exercise,
with 30% of the respondents being female. Thirteen informants reported an average of seven
years of involvement in HEI entrepreneurialisefated activities (14 did not respond to this

guestion).

The third da& collection point presents and assesses the developed sceatio® . NA Sy = H n7J

C2NJ 6GKS &aO0SyIFINxA2aQ RS@OSt2LISydas GKS RFEGF 02
using the software ATLAS.ti, coded for thematic analysis. Later, in November 2019, the authors

conducted two separate brainstorming sessions aiming to synthetize the qualitative data
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collected to conceptualize the scenarios through bricolégieg and Langley, 2013Fjinally,

the authors agreed o A @S & OSy I NA2 LINRPLRaAGAZ2Yya 2y (KS
SPSy SELINBa&SR | & &RahJ2KRe {p.A5For e dssess@entdmeS F dzf O
selected ten experts on issues related to HEI entrepreneurialism. The criteria for the selection

of these experts included experience in academia; experience in pFaeiperience as a

policy adviser; and publication impact (i.e., citations). Moreover, we attempted to provide an
international perspective and gender balance by selecting five male and five female experts
from eight different countries on four continentBue to limited population and availability
issues, we received a response from four highly qualified and internationally recognized expert
informants (Table 1) who assessed the scenario propositions to (1) validate them and (2)
derive possible implicatian The experts conducted their assessmemtdividually and
independently between November and early December 2019 through a structured online
guestionnaire. First, we presented them with the five scenario propositions (S&ddr). In

due course, we asgld them to assess each scenario individually and to challenge the
propositions. Subsequently, the same experts derived implications for HEIs pursuing
entrepreneurial pathways. The implication question borrowed concepts from scenario
backcasting and roadmapg propositions(Hussain, Tapinos and Knight, 2Q1while the
assessment criteria used to validate theesarios was also based on prior reseaéimer,

Daim and Jetter, 2013)nd used a Hoint Likertscale. Nevertheless, we did not employ the
assessment scale as a quantitetmeasurement but rather as a guiding referen€gre 3.}

z 7 7 A AN

G2 Laarxad Ay lFylfeaay3da OK ELISNIAQ | YyagSNREOD
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Expert  Country Short Profile

Henry USA Originator of the'Bntrepreneurial University Whird Missioand Wriple

Etzkowitz HelixXxoncepts. Professor Etzkowitz is currently a Visiting Lecturer a

(male) {01 YyF2NR | YAOGSNEAGE QA { OASYyOS:
Professor at the University of London School of Management (Birk
College) and serves as the President of Thiple Helix Association an
the International Triple Helix Institute.

Marcelo Brazil Professor at the Fluminense Federal University in Rio de Jar
Amaral Professor Amaral is a specialist for project management oriente:
(male) technology innovatia, certified by the International Association

Innovation Professionals. He serves as consultant to private and f
institutions; leads, since 2008, the Triple Helix Research Group in
and has published more than 50 academic works on the field.

Paul D. UK Director of the Institute for Entrepreneurial Leadership at Swan
Hannon University and expert at the European program HEInnovate. Profe
(male) Hannon has shaped enterprise and entrepreneurship education, <

business support andevelopment in the UK and overseas during i
past 40 years as a CEO, government adviser, educator and entrepre

Val Livada Romania Senior lecturer at Massachusetts Institute of Technology's Sloan S

(male) and USA and Adjunct lecturer at BostoryUA @S NBR A (1 & Q& v dzSad
Professor Livada has over 35 years of experience as entrepre
technology/business consultant and startup board advisor with expel
in  strategic  planning, innovation, entrepreneurship,  ne
business/product desopment and R&D management.

Table3.1: Experts Profile

3.4. Results

3.4.1. Scenario propositions

The resulting scenario propositions are exploratory normative scenarios grounded in present
trends, in which the preoccupations and interests of stakeholders are taken into consideration
(Ducot and Lubben, 1980)he propositions thus reflect the expectations of entrepreneurial
SOz2aeaidsSYy aidlr(1SK2f RSNA NBf I GSR 1 2s:teaghing | YR
research, and the third mission, which is related to economic and societal impact.

Furthermore, three aspects driving the scenarios include the current and potential impact of
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(a) internationalization, (b) digital transformation, and (c) dodletive networks and co

creation processes.

The five scenario propositions (Tald&) that emerged from the data collected during the

workshop and visioning exercises include:

1 Worldwide ScenarioCollaboration among international entrepreneurial univides
leads them to form worldwide institutions;

1 Transdisciplinary ScenarioEntrepreneurship evolves to become the enabler of
transdisciplinary formats, integrating all disciplines;

1 Adaptive Learning Scenarididaptive education evolves to become a cehaigpect
in entrepreneurial universities, with the personalization of curricula and learning
experiences supported by artificial intelligence tools;

1 Blended ScenarioThe flipped classroom pedagogical method (i.e., syllabus delivered
online; professor assnes a coaching role) evolves to take a central role in
entrepreneurial universities. Most content is available online, and international
classrooms and international teamwork work in virtual reality environments;

1 Ecosystem ScenarioCocreation evolves tobecome the central process in
entrepreneurial universities, enabling the agile-development and cdinancing of

research, teaching, and service formats.
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Scenario
Name

Scenario Description

(Story/Rationale Behind)

Citations Example

1.
WORLDWIDE
SCENARIO

= =

Collaboration among international Entrepreneur
Universities evolve to form a worldwid
organization;

CKAA 2NBFYATFGAZ2Y Q4 O
aligned with global sustainable development go
(SDGs);

Cocreation evolves to become the norm whe
(further)developing (new) concepts for HE
teaching, researching, and transferring activities;
Students mobility is enabled in flexible ways;
International  classrooms and internation
teamwork are common formats;

Empathy, collaboration, critical thinking, an:
intercultural communication are central aspects
the learning process;

How we can create a big worldwide university or different ones that allow n
exchange of students expefds

WgS KIFI@PS (KSaS aad whg dd we Géetl alff tieyedsiie
universities there and we find this or that university better because they
0SUGSNI INI RS&as o0dzi GKA&A Aa GKS RA
create? So, | would be interested that in how | send mydent to your
university and they come back and have new ideas and challenge our profe
So, | have more an idea of how we can create a big worldwide univers
different ones that allow more exchange of students expertsttc.

Wocreation of intenational UniversitieQ

Other countries will have to come closer to the current state of western +
CKSANI NPES gAff 0S Y2NB 2yS 27F 3d
new forms of entrepreneurial acting and thinking, particularly in thecpss of
co-creationQ
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Scenario Scenario Description Citations Example
Name . .
(Story/Rationale Behind)
2. 1 Entrepreneurship evolves to become the enabler Pifferent subjects open for each other; more interaction and interchang
TRANSDISCI transdisciplinary teaching and research forma knowledge between STEM subjects, economics, but also arts, de
LINARY integrating different academic disciplines; psychology, social aspects; understanding the consequences and imp
SCENARIO f Faculty and academic discipline silos are mer other dimensions getting inspired by other subjects and tapics
and the entreprgneurlal university functions as WH BSINB O dzyA @Y Roladvociinalzollég £nyf the
(eco)system with systems and structures . . : :
: T o vocational modules were about meeting industries needs and jobs anc
collaborative transdisciplinageehivest) ) . . : . " -
. . . university type modules were about societal integration and critical thinking
1 Plurality becomes the norm, not the exception, wi . . . . ‘
. Y ] being able to take those into your vocational segment. So not divorced
all fields contibuting value to the whole; . . ) .
Ent il Uni ties h ititud your vocation, but related to it. So, you have this clear idea that the role
T _n r_ep_reneurla . niversities have a mu It € university is not simply training you to do your job. Because that is dang&
disciplines ranging from the arts, humanities
STEM, applied sciences, and to the vocations; Wy S (KAy3a LQ@S y2GA0SR KSNB Aa GFk
hereinthed 206t &a2dziK ¢S GFf1 Y2NB Iy
strength of pluralism and the pluriversal perspective rather than a unive
LISNE LISOGAGSD® {23 &2dz YAIKG oS + O
0S SljdzZ t I yR @& thdsaRety@niribukelvali® (2 0S5
We need to have these BEEHIVES. We need to have an easy atmosp
meet and to discuss your ideas and the university can be that @lace
3. ADAPTIVE  q Adaptive Education evolves to become acen S | NB (Il dzZ3Kd G2 0SS | 3I22R SYLX 28
LEARNING aspect of entrepreneurial universities; out of the box. Especially within applied sciences. | imagine a world in v
SCENARIO 1 Artificial intelligence tools support this process; universities give their students all the instruments take wise choices abot
1 Personalization of curricula and learnii their future. This means completely changing the actual structure of lear
experiences; programsQ
T Sftl:r(]ie.nts. arr]e th(—; cen;ral <|—:'Iem¢nt and St_a”'”g_ PO @witch from one to many education paths. To one to one, defining goals
o thelrhigher education learning experience, objectives based on personal behaviors and the aspirations ofsadentQ
1 The arts ad the applied sciences silos disappear

Phe next step is adaptive education, where teachers can see the progre
students and follow
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Scenario
Name

Scenario Description Citations Example

(Story/Rationale Behind)

4. BLENDEI
SCENARIO

= =

The flipped classroom evolves to take a central r Whe traditional form of teaching will be more and more replaced by online
in entrepreneurial universities; practical experience through cooperation with industry partn@rs.

Entrepreneurial universities providec@mbination A x A A < v A X A

of online and offline teaching formats that can | WKS OKFTTSYy3s Aaxuz N5O23yAl .S .K2 ‘

combined: that onlya human can tea_tch you and can respond_ to. But there is this ami

Most cont;—:tnt is delivered online: technology that can help in other ways. Ifw_e can fln_d ways to do both, witf

Coaching/Mentoring  and éction/experienti: MOOCS. _Some of the work we have done, it is Io_okmg into the MOOCS [M

learning are central to the teaching process: Open Online Cou_rses] and LOQGsal Open Online Courses]. So, the MO«
’ and at the same time you have local open courses, so you have someone

Internatlci(nal c:aallszrgom_s landl_ .|nternat|on and facilitating in the local level and you have the benefit of this mas
teamwork are enbled by virtual reality; international communitg

5.
ECOSYSTEM
SCENARIO

Cocreation evolves to become the central proce Wheory enriched learning in, about, and for real wd2d.
in entrepreneurial universities enabling agile-c
development and cdinancing of research
teaching, and service formats;

Entrepreneurial universities are key actors @he funding of HEIs is very likely to be a major impact factor for the vision
innovation ecosystems together witjovernment, are working on. Fundamental research, applied knowledge, corporate tra
industry, nongovernmental and civil societ are three pillars to take into account and fund. Preferably HEIs neduhve
organizations; partnerslinks outside of their competences and regi@n.

The entrepreneurial university resources are of _ _ o o _
to actors from the innovation ecosystem; Particularly in the western societies the role and objectives of education

Actors from the innovation ecosystem active have to be negotiated and developed through quadruple helix discussiol
contribute to all activities taking place in ek support theWirthf new talentswhich can answer the global challenge ne€

HEIs have to think of themselves as bridges of innovation and entreprenet
allowing the connections between different fieldsaction and actor$§2

entrepreneurial university in an open collaboratic
atmosphere;

Table 3.2: Scenario propositions
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3.4.2. Scenarios assessment

The five proposed scenarios are not mutually exclusive. This fact is a key aspect for when
assessing its utilization2 G Sy G A+t & 'y SELISNI AYTF2NYIyYyd L2A)
I O2YoAylLidAzy 2F GKS LINB@A2dza TFTADBSXb2yS GAl
OELISNIYnH 0StASOGSR GKIG W O2YoAylLidAzy 2F | f¢
meditY 0 SNXY Q NI ( K-$Nd pérgpective initialfy sett fBrythd study. These views

FRR I aSyasS 2F daNBASyoOe (2 (GKS YFIGGdSNE SELX | A
poised for a highly disruptive period as has been witnessed across manyputiessional
ASNIBAOS FINBlFa 3Jt2olffeddd LUQA dzyft A1 Ste (GKS
survive, and we will see significantly different landscapes for post compulsory education,

requiring different leaders, mindsets, values, serviceg{ioO2 YSa s> NBf I G A2y a KA LJ

The scenarios most positively assessed by the experts were Scenario 4 (blended) and 2
(transdisciplinary), which were based on-pdint Likert scaleRigure 3.2 The experts agreed

that Scenario4 (blended) was not only possiblaut is already a reality at least in some

contexts. For instance, in Brazil, in 2019, a greater number of higher education students were
SYNRtft SR AY WKEONARRQ RAAUGIYOS fSIFENYyAy3a RSINB
offering twoyeartecty A OF f KA 3IKSNJ SRdzOF A2y RSINBSas gKA
degrees(Branco, 2020)This scenario is a likely pathway for HEIs in the gleam, a fact
FfA3dYySR gA0GK | aSyasS 2F WdzNESyO0eQ AyTFtdsSyo

populations and rising demands for learning opportunities will need a reseaffazdent

x

2 £ dz{Ekpery/ X). Nevertheless, there are many challenges in pursuing the blended

OSYINA2> & WyS¢g aillyRFNRa Ydzad o6S Saidlof A

x

CdZNI KSNX¥2NB:X GKSNB Aa | ySSR F2N LRt AO_Y!I

prepondernce of online [courses] creates a better educational environment if done on a mass
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scale rather than through international seminars is another question. [It] depends upon
implementation, whether to simply deliver content to larger numbers or facilitateugyee

crossOdzf G dzNF £ AYyGSNI OliA2yQ O09ELISNIYoOd ! FGUGSNI I €
G2 068 OKIFIYy3aSR Ay 19LAaX 3I20SNYyYSydGaz FyR LINRT
YF1S Al FSFHaAaotSo Ly K sdchthaStyee@dive/dbinativieandy SS R &
not only the cognitive aspects of learning are engaged in a holistic approach to human
development. [This includes] continual breakthroughs and understandings in the scope of Al

to develop humans at an intellectual leyehore engagement in alternative methods of
teaching/learning embedded in early teacher training opportunities; closer
fAY1lI3SakalRyaz2zNaKALA o0S06SSYy AYyRddzZZAGNE | yR

(Expert_2).

ASSESSMENT CRITERIA

Consistent / Relevant Complete/
Coherent Plausible [Pertinent Correct

MOST Blended Transdisciplinary Transdisciplinary Blended
Transdisciplinan Blended Blended Transdisciplinary

Ecosystem Ecosystem Ecosystem Ecosystem

SCENARIOS

Worldwide  AdaptiveLearning Adaptive Learnin¢ Adaptive Learnin

——————-*

Adaptive

LEAST Learning Worldwide Worldwide Worldwide

Figure3.2: Scenario propositions assessment

Scenario number two (transdisciplinary) is a plausible possibility and is even already
happening in some contexts, as it is similar to the reality at some applied sciences universities

in Europe or in innovative and forwattinking transdisciplinary cerdgs at toptier HEIs

I NPdzyR GKS g2NIRd® LG aSSya G2 o6S I GNBYyR Wi:
GSFOKAY 3 LINPINIYEAQ O09ELISNIYoOd | 26SOSNE 6KS(
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NBYFAya Y220 06SOldzaS AFADASHGA&UzZLIWENDE SN0 S
G9ELISNI Yoo d CdzNIKSNY¥V2NBs (KS a0SylI Nnaz2Qa TSt
&0 NHzOGdzNBa 2F 1y26fSR3IS NBIFHaQ O69ELISNIYmMO D
institutional; the first step is to align poligeand public funding schemes. An expert
ddzYYF NAT SR GKS Ay FfdzSyOAy3a F2NOSa 2F GKS (NI
normalizing these behaviours across the sector, particularly in removing silo mentalities and

the dominance of professioia 6 2 RAS&a FyR 3IFGSTSSLISNEXI2ISNY®
in seeking effective and timely solutions to global and national wicked problems; the voices of

the youth seeking greater focus on making an impact in the world; a shift in political emphasis

and rence funding; new institutions forming that have an alternate mindset and approach to

the purpose and value of education; new leaders driving new and existing institutions;
changes to the methods for determining the rankings of universities; potentiaéstsd/oting

with their feet and selecting places of study from a different perspective and set of values;
AYONBIFaAy3d LINBPaadaNSa FNRY OftAYIFOGS OKIFy3S:

Development Goals] (Expert_2).

Scenario 5 (ecosystem) was neutraliya Sa A SR LG NBFf SOda I ¢St O2
ecosystem requires a close collaboration between research centres;dlad = | Y R A Y Rdza
ok yR8 GKS NBFtATIGAZ2Y GKFG GKS 602808 NBfLFQ
a 2 NB 2 @S NI itutlens larg @lreallyyeagaged with their ecosystems and realize the value

G2 O0KSAN) FdzidaNBo /£t SIN¥f &% a2YS R2 GKA& Y2NB
is how to implement this scenario, as there are many possible formats. Expert_1 sajgest
GKFG WiKS ONBIFOGA2Yy 2F ySé3s avylftt FyR Y2NB 1
A0SYIFINA2QX AdSPI AYRSLISYRSyGfe@ NHzy SyidNBLINSYy

ventures in campus developments; the sharing of industry/employer assetglaces for
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f SEFNYyAY3IT 3ASydzAyS 22Ay0d RSINBSAT FyR (GKS &Kl
G9ELISNIYHO® b2ySGiKStSaas 9ELISNIym aidlisSR GKI
will work on a massive scale. The managemerthenHEIs will be more complex, and the

NBadzAZ GakAYLI Ola 2F (KA&a OKFy3aS IINB yz2aGd Ot SIN

Based on the assessment criteria applied, the experts did not perceive the remaining scenarios

to be as promising as the previous ones. They considered Scenario 3\adeptning) to be
AyO2yaraidSyld (GK2dzaK Ll2aaAirofteée a NBtSGryda G2
65S502a2aGSY0: 06SOlFdzaS WiKAA (GeLIS 2F SRdAOFGA2Y
the establishment for centuries and it will occur vetyt 2 6t 8 Q O 9ELISNI ¢gnv @
adzYYF NAT SR (GKS ySSRaszx OKFfftSy3aSas |yR 2LIL}RNI
opportunities will need to become more highly adaptive, with the focus shifting more toward

0§KS AYRAQARdzZ t & Qe confekt Nfieiy energirdy ditt 38 Bot consideting
SRdzOF GA2Yy +Fa + fAFS LKIFaAS 0SivsSSy OKAfRK22R
learning is not solely the domain of education institutions. Changes to modes of learning,
modes of assessmerfurther development ofBundle<of learning which accumulate into a

broad view of an individual's capacities and capabilities; increasing use of Al to deliver and
assess; broader recognition and acceptance by employers/society of a wider range of

awards/outcomes; increasing emphasis on the knbew/know-who than the knows K I (i Q

(Expert_2).

The scenario assessed as being the least complete was the worldwide scenario. Comments
FNRY G(GKS SELISNI& AyOfdzZRSR W@ 3 dzS Qrganigafidn)S NIi g o ¢
d8Sya &GNy y3ISQ O609ELISNIYmMO SAGK | Ydzf GAGdzRS
LI NIHYSNE>X wlF 8 F2N¥IFf YSNHSNE 2NJ GF 1S20SND 6 ¢
that such schools will be merged with universities to fderger entities locally. This is the
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OdZNNBy i GNBYR IyR Al ¢g2dzZ R GF1S | tFNBS dzy
(Expert_3). An example is Aarhus University (Denmark), formed out of a merger of two HEIs

and two research centres, a process that eleaht to become an entrepreneurial university

(Pinheiro and Stensaker, 2014urthermore, the implementation of a worldwide HEI could

fSIR G2 |y StAGAalG AyadAddziaAzyszs Fa AG Aa WwWy?
is to reachdown to lowerS 02y 2 YA O f S@PSta4Q O09ELISNIygoOX K

RAGAGATFGA2Yy O2dzf R SylofS GKA&A aO0OSylINA2d bS¢
SEAalAy3a 3Jf2o0tt FEftAlFLyOSa 6A0GK SO

AyiSNBald Ay dzyABSNEAGASA (2 0O02yySOG FyR O
Y2NB FSlIaAoftSz Fa AG wO2dzAZ R YI 1S aSyasS Ay 9d

a0dzRSyld Y20AfAGe O2dz R 0S Y30WSR Ay GKS RSAAN

Overall, experts agreed that there are few potential losses in HEIs pursing entrepreneurial

LI 6Kgl&a G2 | RRNBaa aiGl {SK2ft RSNEQ SELISOGLH GAz
more entrepreneurialand valu® NB | 6 A2y YAYR& 3 WQ Yad KIS NIB ReadDS &
viability of institutions. Those that are slow to adapt will be at best marginalized or at worst
SEtAYAYIFIGSRQ O69ELSNIyYynvE 6KAOK fSGa GKS WiINIF
GSNE f2y3 A YS@owestivbdn axploringgifdleipibifingapppdunities, HEIs
YdzaAd 6S YAYRTdA y2a4d (G2 €S0 WSySNHe RAaaALlGS
effective implementation strategy is crucial. Independently of the pathway(s) chosen, HEIls
havethe? LILI2 NIidzy A i& G2 WA Y ONBI a-BdufrhkiohMeédgdlased I & ol
420A80G8Q O09ELISNIyYoud CAINIKSNY¥2NBEZ WiKS ARSI

in developing countries creates a big market. Working as an entrepreneumiigrsity, the

l 9L gAff 3IFAY Y2NB LINREAYAGE G2 GKS NBIf LI

(Expert_1).
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3.5. Discussion

According toAudretsch (2014, p.328) WLISNXKI LJA AG A& GKS [ oAfAGEe
to its traditional strengths as well as adapt to the needs and concerns of society that has made

it one of the most resilient institutions in soc@®®Q b SHSNIKSt Saasx Ay (K.
reflect on how HEIs, regardless of their current level of entrepreneurialism, should evolve in

the longterm to address the preoccupations and interests of entrepreneurial ecosystem
stakeholders. The results difis study demonstrate that, to live up to future expectations, HEI
management needs to find innovative ways to produce human, knowledge, and
entrepreneurial capital concomitantly and efficiently. In this sense, HEIs need to develop new
approaches to knowlige generation through decentralized, interand transdisciplinary

formats that include external EE stakeholders. This shift in purpose could be essential to
resolving urgent problems and challenges (societal, economic, and technological). Teaching
formats and research results should be integrated through-tiea¢ innovation processes

(Weber, Sailer and Katzy, 2015; Stolze, Sailer dhgl, @018)nto the real world, making sure
a0F1SK2ft RSNAQ LISNELISOUAO®SAE NBYFAY Ay F20dza i
If such an approach is to succeed, HEIs mustrigture, starting with a mindset change that

moves away from andministrative way of thinking towards an entrepreneurial mindset,
sensing and seizing opportunities effectively while demonstrating an ability to act quickly and
precisely to agilely develop novel concepts within teaching and research activities as well as
those addressing the third mission. In this process, they should take into account the potential

impact of internationalization, digital transformation, and EE collaboration strategies.

In this sense, transdisciplinalgarning and blended environments HEls should not depend
on faculties; instead, stakeholders in EEs should be involveddreation to tackle challenges

that arise in particular fields of society and/or have an impact on specific regional areas.

71



Permeable boundaries among HEIs and teikeholdergSpigel, 2017; Etzkowitz et al., 2019)
benefit from fluid (infra)structures, which ease their implementatipheece, 2018)For
instance, rethinking the HEI as a multiple hybrid organizatigfieimann, 2019provides
flexible architecture and open access points for all stakeholders to connect and communicate
more effectively within HEIs or at scieraed technology parks (e. g., living labs and creative

spaces).

So, what are the opportunities and risks for HEIs in pursuing entrepreneurial pathways?

{ OK2f I N& KI @S | f NBFR& NI}IA&aSR O2yOSNYya | o62dz
Stensaker and Benner (20132 Ay G SR 2dzi0 GKIF G 19L& O2dzxZ R 6S U4
meaning that pursuing entrepreneurial pathways is a path without rettimenpéaé (2013)
AYRAOFIGSR 19La O2dzZ R Ww3ISG aiddzO]1 Ay (GKS YARR
successfully becomes entrepreneurial, it would still face the risk of adparof success, as
exemplified by Stanford University, which oversaw the potential of academic

entrepreneurship by initially only focusing on research outfitizkowitz, 2013c; Etzkowitz et

al., 2019) These risks, however, should not justify inertia to not make strategic choices.

Our findings demonstrate that EE stakeholder expectatain4Els illustrate the opportunities

for HEIs to explore, as the normative explorative scenarios are grounded in present trends
(Ducot and Lubben, 1980Hence, our findings confirm and exemplify the critical role of
history in scenario thinking developme(Bradfield, Derbyshire and Wright, 2018he five
proposed scenarios here are not mutually exclusive and do not represeritrbad spectrum

of possible scenarios that HEIs might face in the future. Instead, they provide valuable and
novel insights and foresights to inform strategic decisioaking. Expert informants in this
paper believe that a combination of these scenaigplausible and that it might even come

to pass in the shortto mediumterm, rather than the longerm. This fact adds a sense of
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urgency for HEIs to proactively manage this endless transition toward entrepreneurialism
(Etzkowitz and Leydesdorff2000) acknowledging the influence of exogenous and
SYyR23ISy2dza F2NDSa (2 WAIYyAlGSsT aSyardiaili Sz 02
culture following a nonlinear iterative process to transform themsel(&®lze, 2021)This
LINPOS&da Aa |aadzYySR (2 WTdz f &corga8zatibralicBangd KS i N

NBfliA2yaKawRlI ¥FEAARSYHBIOLYR hQYlIYSS HamgpI Llbowm

Moreover, is it important to point out that our data collectionaagred before the emergence
oftheCoviemdp LI YRSYAOS |y dzy SELISOGSR SE23Sy2dza T2
teaching, research, and transfer activities. The push towards digital formats during the
pandemic certainly anticipates the consolida of the blended scenario forecasted in this

study. Nevertheless, the lodgl a0 Ay 3 SFFSOGa 2F GKS LI yRSYA
pathways is a new research agenda priority. Further interesting limitations of this study open

up avenues for future resech, as our findings remain contextual, since entrepreneurial
ecosystem stakeholders and expert informants are partisan in the field of higher education
entrepreneurialism. Future research would benefit from the inclusion of different sets of
stakeholder® CdzNI KSNXY2NB > adzoaSldzSyd &adGddzRAS&a YAIK
processes, testing the desirability, feasibility, viability, and sustainability of different

advancement implementation strategies through quantitative and longitudinal approaches.

3.6. Cortlusion

CKA&d NBASHFNODK | RRNBiAaSR SYyUGNBLINBYSdzNA I f SO
AYyiSNBaGa NBIFNRAYyI 19LAQ NRtSa Ay (GKS ¥Fdzi
associated with HEIs pursuing these entrepreneurial pathways. The five ssgpiaposed in

this study provide valuable insights and foresights for HEIs to prepare for a number of plausible
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futures (Varum and Melo, 2010}t supports framing decisiemaking agendagvolkery and
Ribeiro, 2009)enabling the generation of strategies to mitigate risks and seize opportunities
(Varum and Melo, 201y identifying key international trends and their drivers. In practice,
our study findings are readypr utilization, i.e., to support the analysis of opportunities and
threats during strategic planning activities. However, independently of the strategic choices
made, the adopted implementation strategies are key to success, as each institution must

devdop its own entrepreneurial pathway based on its individual context.

In conclusion, our study contributes to theory on foresight studies by exemplifying the
FLILX AOFGA2Yy 2F a0SYyIFNAR2 LEFYYAYy3a Ay |y AyldSs
OF LIk ¥YR2tyd G KS & ddRahqand Ralininet, 2007 thit sdriedime, it makes

I Of SFNJ O2yGNROdziA2y (G2 aOK2tlFINRQ dzy RSNB Ol VI

offering a systematically developedand much needed foresight perspective.
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Higher education institutions (HEIs), once considered Yadlo a2 OASGeéQa Y=zali
AyalAaddziazyas FNBE FTFOAy3 OKIFfftSyasSa RdzsS G2 O
of them. Within the sector, there is a global call for new models and practices, requiring HEIs

to develop the management capabilitiesce reserved for businesses. In this sense, they will

pave entrepreneurial pathways and contribute to economic, technological and societal
developments in their regions, thus adding a third mission (engaging-eooimomic needs

and market demands) to #htraditional two (education and research) and transforming
themselves into more entrepreneurial institutions. Dynamic capabilities enable
transformation processes by allowing the dynamic sensing and seizing of opportunities and

risks and the promotion aferative change and reconfiguration. Scholars have called on HEIs

to develop such dynamic capabilities in order to transform themselves and better respond to
GKSANI aSO02NNna OKIffSyaSad bSOSNIKSEtSaasx (KS
adva/ OS 1 9LaQ GKANR YAaarzy Aa adgatt Iy dzy RSNE
mechanisms that promise to transform dynamic capabilities into third mission advancement.

We have developed numerous theoretically grounded hypotheses and tested withma

partial least squares structural equation model into which we funnelled data collected from

key decisiormakers at German HEIls. The results suggest that dynamic capabilities do indeed
influence third mission advancement; however, this relationshipediated by the role of

leadership and organisational agreement on vision and goals.

4.1. Introduction

Even though higher education institutions (HEIs) may be among the most resilient and
enduring institutions(Maassen and Stensaker 2011; Audretsch 2D14)32 GSNY YSy (i a Q
a20A8GeQa SELSOGIGAZYyE 2F GKSANI O2y G NRAO6dzii A 2
teaching and research. Now, HEIs have been given a third mission: to actively contribute to
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economic, technological and social advancements bydycmg human, social and
entrepreneurial capitalEtzkowitz and Leydesdorff 1998; Etzkowitz et al. 2000; Greerre
Cunningham and Urbano 2015Migher education reforms have resulted in structural
institutional changegMaassen and Stensaker 20lih)which HEIs must demonstrate the

ability to transform and evolve. Institutions that incorporate the third mission in this process

are considered entrepreneurigEtzkowitz P04; Guerrero and Urbano 2012)Vithin this
AO0SYIFINA2ZT 19LAQ GNIRAGAZYIf Y| (Teede28)snd LINT O

they therefore require new models for producing strategic advancements.

Dynamic capabilities (DCs) are an essential concept in strategic management practices. They
NEFSNI G2 +y 2NAFYyAalGA2YyQa | 0Af Ad &trandornda Sy a s
itself and are especially key in rapidly changing sectors. Thus, DCs enable value creation and
the development of competitive advantagéSeece, Pisano and Shuen 199Vilden et al.

2013)

Previous research has pointed out that modern HEIs can be characterised as organisations
that blend managerial practices and collegial professional vdbesber et al. 2015and the

ideal of HEIs becoming more entrepreneurial is to be studied as a complex and multifaceted
phenomenond Y I O S (iRedatdithg DT im lpher education, studies have shown that

they create valueyf dzy A SNBRAGASAQ S QKugnZet a2d8) whidldsy & F S NJ
key third mission activity. Overall, DCs provide HEI leaders with guidance in generating
organisational adaptatioflLeih and Teece 2016)hese adaptions transpire via long iterative
processes that are constantly influenced by exogenous and endogenous.féterece, such

adaption processes require that DCs enable HEIs to develop new projects as experiments that

sensitise stakeholders to the third mission so that it can be institutionalised(fatelze 2020)
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Nevertheless, how DCs can support the strategic advancement of different types of
organisations still requires further resear¢iogel and Giittel 2018) Ly GKA & O2y (i SE
O2YLINBKSYaAdS dzyRSNERUGIFIYRAY3a 2F K2g 5/ & Tl OAf
important but underexplored aspect. Against this background, thiglys addresses the
F2ft26Ay3 NBaSIFNOK [jdSatdArz2yy Kz2¢ OlFy 5/a& 068

advancements?

We answered this question using a research model that explored how third mission
advancements in German HEIs occur by employing idQsgth two routes: (1) leadership and

(2) the establishment of a vision and goals. We took this approach because prior research
suggested that developing strong DCs might require entrepreneurial lead€&thipemaker,

Heaton and Teece 2018nd an entrepreneurial visiofWakkee et al. 2019)

We tested our theoretical model from explanayoand predictive perspectives using survey

RFGF FTNRY DSNXYIyYy | OFRSYAOAE 6K2 RNAGS (GKSANJ
resulting measurement and structural models presented satisfactory outputs. We concluded

that DCs alone have limited expldaosy power in third mission advancement. A change
embracing leadership that effectively establishes a vision and goals through collaborative
YSFya YSRAIFGSAa GKANR YAaaizy FR@OLFIyOSYSyidao
threefold: (1) it furtherexpl Ay a (GKS NBfIFIGA2YAKALl 60S06SSy 5/
identifies two mechanisms for effectively transforming DCs into third mission advancement;

and (3) it offers managerial insights HEI decisimkers can draw on to advance their

Ay & ( Astihddiisgioh.Q

This article is structured as follows: first, we provide a theoretical foundation for our

conceptual model and hypotheses. Then, we contextualise our research setting and explain
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our procedures before presenting and assessing the measwfeine I Y R & (i NHzO (i dzNJ f
NBadzZ Gad ! FGSNE ¢S RAaOdzaa (GKAAa &addzZRéQa A YL

research venues and render a conclusion.

4.2. Theoretical framework and research model

421.19LaQ 3I20SNYIyOS IyR UKANR YAadaArzy

In the last threedecades, many countries have reformed their higher educational systems,
OKFYy3IAy3a 19LaAQ ldzizy2Yeés LlztAO FAYIYyOAYy3aAS Y
European Union directives and national government initiatives concomitantly affect HEIls
(Curaj, Deca and Pricopie 2008) D2 SNy YSy iaQ yR a20ASGdAaASaqQ S

to include more than teaching and research. Now, they are expecteoetaatalysts for

regional economic, social and cultural development with the ultimate purpose of ensuring

Qx
No

OASUOUASE GKNAOBSQ AYy UGUKSANI SYiNBLINBY SdzNR | §
RSOSt 2LISR FTdzy RAYy 3 LINE IANI YY aliam. Biake, fodhnBtandefite | 9 L &
British Science Enterprise Challenge, Dutch centres of excellence, the German EXIST or the

Austrian A+B schemébicgowan, Sijde and Kirby 2008)

| 9LAQ UKANR YAadaaiazy OFy 0SS &tskBwiz 20@8)n which SO2 y R
enterprise is added to the traditional missions of teaching and research. Enterprising
endeavours produce entrepreneurial capital and positively inpaagional economies
(Guerrero, Cunningham and Urbano 2Q13kls that effectively incorporate the third mission

are seen as entrepreneurial universitiea new paradigm introduced titzkowitz (1983and

based on strategic developments at Stanford and the Massachusetts Institute of Technology
(MIT). Initially considered institutional anomalies because they deviated from the research

university model(Etzkowitz 2004)these institutions now epitomise the entrepreneurial
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university ideal, inspiring HEIs around the world to emulate their achievements and attempt

to build their ownsilicon valleys (Andersson et al. 2004; Etzkowitz 2019).

albylF3Ay3a 19LAaQ FRGFHyOSYSyid G266l NRa (GKS GKAN
think. In comparison to the average firm, an HEI has a broader range of stakeholders and a
wave of heated and imgaful political influenceg¢Teece 2018HEI governance and leadership

style play a key role in the success (or failure) of stiatdly advancing the third mission

(Garcia et al2012) For instance, the case of the University of Bari in Italy demonstrates that

GKS GKANR YAadaarazy Aa YlIAyte SylLofSR o0& WLy

SEGSNYIt &0 1 SKenb&d etk gl a33agSYSy i Q

In this sense, governments have pushed HEIs to make changes in their governance structure
a2 0KSe OIHTICIWMFRNBESTTAOASY (I |(GApanoNEIPtitithiy &8 A O S
2020, 2) providing the necessary support for entrepreneurship and related education
(Guerrero, Toledano and Urbano 2011Jhus, propositions to transform HEIs into
entrepreneurial universities include governance and leadership as key drivers, which was

NEFTEt SOGSR Ay [ ftFN]lQa omdbdpy v a iNalBsyaAdivireysS R a i

(2011)entrepreneurial blueprint.

422.19LaQ fSFRSNAKALI YR @AAA2YyAy3

In HEIs, leadership mustcorporate a collegiality ethos into management approaches, as this

Ad ONRGAOFE Ay 2NRSNJI F2NJ OKFy3aS YIylF3asSySyid |
' YR RS L) ZRaviésHiesiar Bas€y 200026) When proper leadership is missing,

an institution is seen as hindering its own development and performance, as in the case of

some African HE[8uriisa 2014)Furthermore Ekman, Lindgren and Packendorff (2018, 218)
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F2dzyR GKFG GKS WNBtIFGA2yAKALI oS Wacksyhgaf2 3S Ny Y

F OF RSYAO fSIFRSNBKALIQ 2F 6KAOK ¢S aldAtt 1yz2s

| 9L&aQ LINBaARSydlas LINRP@2aGa FyR OKFyQBddyf 2 NE &
and Vandeihden 2006 ¢ KS & 0dNRy3 fSFRSNBKALI LINPGJARSR ¢
transformation into more entrepreneurial universiti€gokoyama 2006; Wakkee et al. 2019)

/' asSa AffdzaONI GAY3 | ROFLyOSa Ay 19LAQ GKANR
executives play, including at Stanfqiizkowitz 2003; Leih and Teece 2018)To h Q{ KSI S
al. 2007)and Garfield tte (Mcclure 2016)n the United States; further cases have been made

of the Chalmers Institute of Technology in Swedéacob, Lundqvist and Hellsmark 2003;
Berggren 2011and the University of Itajuba in Braghlmeida 2008p | Sy OS> 19L& Q
YIEYyF3SYSyd adzlll2NI Aa SaaSyagalfs a GKSas LIS
able to make decisions in the process of consultation and to coaophisticated individuals

GKFGO GKS GNIXyaAdAz2y ¢g(®ady Bnd Gibbg 2009, 69T OB ® A OA |
LINEY23GS OGN YyaF2NNVIFGADS 2NBIYAAlLGA2YyFE OKI y3S
broader academic communitfvan Ameijde et al. 2009nd include external stakeholders

(Etzkowitz and Leydesdorff 1998)an environment of ca@reation(Mader, Scott and Razak

2013)

Ly GKAaAa O2yGSEGZ Of SINJ O2YYdzyAOlF A2y 06Si(G6SS
SaaSyaAalrts Fa Al AyFtdzSyoSa (GKS 2NHIyAaldAzy
behaviaaNBR(Oslu and Arslan 2018, 408Effective communication is fundamental in
empowering individuals and managing the internal politics related to, for instatiee,

distribution of funds for third mission initiative&arcia et al. 2012)A key element of this
communication is institutional vision, as HEIs mustmgision themselves to produce change
(Hamington and Ramaley 2018t goals and establish an entrepreneurial vision to enable
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their transformation into more entrepreneurial entitie@Vakkee et al. 2019)Thus, public
institutions should focus on developing a shared vision and its implement@{aoker 2014)
Additionally, clearly defined goals have been identified as enablers of the emergence of

effective distributed leadership in HElsan Ameijde et al. 2009)

According toBattilana,Leca and Boxenbaum (200@)eveloping a vision in an institutional

O2y iSEG NBldzANBE Y20AtAaAy3d FfftASa YR Y2(GAQ
strategic planning activities rely on a vision, and the process of its development must be
participative (Ozdem 201 | 26 SOSNE (GKS | Qldat NRES I|yR

performance is not yet well researchg@antabutra 201Q) which leaves a gap in the

understanding of its effect on strategic advancement.

4.2.3. Dynamiccapabilitiesand their role in HEIs

DCs a a conceptual proposition introduced Byece, Pisano and Shuen (19803 refer to

Fy 2NBFYyAalGA2yQa loAfAdle G2 aSyasS yR &aSAT S
promote change. Sensing means monitoring and identifying signs of possible change, even if
gSE1Z AY GKS 2NAF YAal (A BEtedtvely Seadng thrgalks endhle® N2~ S
an organisation to mitigate the associated risks. Meanwhile, effectively sensing opportunities
enables an organization to seize them through timely innovations that increase its competitive
advantage. However, in vdike environments, sensing and seizing are not enough to produce
effective responses, requiring organisations to reconfigure and constantly adapt to change.

To develop strong DCs, organisations need entrepreneurial leadership, as this process requires
more experimentation than detailed planningchoemaker, Heaton and Teece 2018), it

requires more entrepreneurialism and less management.
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The concep of DCs borrows and combines elements from strategic management,
evolutionary economics and behavioural thediyogel and Guttel 2013p explain how
organisations leverage their capabilities to respond to swift environmental changes and create
new competitive advantageéleece, Pisano and Shuen 19%ince the 1990s, the concept
has gained momentum among researchers but still remains a novel proposition requiring a
stronger foundation of empirical studies to reveal how it can support the strategic

advancement of different types of organisatiofydogel and Guttel 2013)

In the context of HEIs, strong DCs are able to create value for different stakehold@sgrou

while at the same time protecting the academic etli8gegel and Leih 2018; Teece 20y

Ayalul yoSsz {dFIyTFT2NRQa &adz00Saa ¥ dffird missionl andS IA O |
recognition as epitomising the entrepreneurial university model has been attributed to its
superior dynamic capabilitied.eih and Teece 201@&) comparison to other institutions.
Furthermore, Leih and Teece (2016)f 42 LINRP L2 &SR GKF G OF YLJza f
influence work cenmitment, ultimately contributing to university performance. Here, the
jdzSadGA2y NBYlIAya a (2 6KIG SEGSYGH FyR K2

advancement.

4.2.4. Research model and hypotheses

Our proposed research model (Figudel) illustrates our hyptheses and allowed us to
investigate to what extent leadership and agreement on vision and goals provide effective
routes that enable DCs to assist third mission strategic advancement. We assumed that
leadership and agreement on visions and goals med@é&s impact on third mission

advancement, theorising that an HEI with strong DCs can provide the necessary leadership to
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reach agreements on vision and goals, enabling greater flexibility and a multitude of

entrepreneurial pathways to the advancement oftitérd mission.

Leadership
HI H2
Dynami Third
Ca yzltlbilitices H3 Mission
b Advancement

H4 H5

Vision and
Goals

Figure4.1: Conceptual Model

Based on the theory reviewed, we conceptualised two routes composed of five hypotheses
(Figure4.1). The first hypothesis stated that DCs are positively agedcvwaith the leadership

2F Ly 19LQa 3FA20SNYyAy3a o62Reé 61l mMud ¢KAA KeéLkR/
required to incorporate an ethos of collegiality into management practiPewies, Hides and

Casg 2001) second, entrepreneurial leadership is required to develop strong DCs
(Schoemaker, Heaton and Teece 2018hd third, DCs produce value fatifferent

stakeholders while protecting an academic etli8segel and Leih 2018; Teece 2018)

l RRAGAZ2Y It AGNRYy3 €SI RSNAKAreJentiegreded@ialNli & | 9
universities(Yokoyama 2006; Wakkee et al. 2018)d many institutional cases across the

G2NI R AffdzaAGONIGS GKAA Ay (GKS fAGSNY GdzNBE 6So3
management styles influence the success or failure of third mission strategic advancement
(Garcia et al. 2012)This happens because top managers have the aityhto convince

internal and external stakeholders to produce institutional chafigeroy and Gibbs 2009)
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| SyOSz 6S FaddzYSR GKIFIG GKS fSFRSNEKALI LINR A

associated with third mission advancement (H2).

Moreover, duetoKS O2y @FAYOAY A LR GSNI 2F S| (RSdydnd 2 S NJ
Gibbs 2009p.697)who are part of different stakeholder groups, we also theorised that the

f SFRSNEKALI LINPPGARSR o0& |y 19LQa 3I2P0SN¥AY I 02
vision and goals (H3). This is so for two reasons: first, in institutional contexts, the
development of a new vision, achieving it and sustaining it require motivating all stakeholder
groups and mobilising allig®©zdem 201%)second, clearly defined goals enable effective

distributed leadership in HE(&arcia et al. 2012)

CKS F2NXNdA FGA2y 2F |+ @GAaA2y GKNRddzZAK LI NIAOAL
planning(Ozdem 2011)Given this and the fact that DCs are an essential concept in strategic
management practices designed to produce change, our fourth hypothesis stated/thata9 L Q a
DCs are positively associated with organisational agreement on vision and goals (H4).
Moreover, on the grounds that to produce change and transformation HEIs need to first re
envision themselvegHamington and Ramaley 2018)d that errepreneurial visioning and

goal setting enable their transformation into more entrepreneurial institutihakkee et al.

2019) our fifth hypothesis was that agreement on vision and gaalgositively associated

with third mission advancement (H5).

4.3. Methods

4.3.1. Sample and data collection

We conducted a survey with key respondents from German HEIs to test our hypotheses using
a structured online questionnaire. For the purpose of this survey, rkspondents were

defined as academics (professors, project managers or associate researchers) who were
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among the key people driving the third mission in their institutions. Specifically, we contacted

0KS AYRAGARdzZ f NBa&LRY adssid &plicattonio EXIBorentihler vy a G A U
conceptual and/or final phas§&SFMEAE 2020 recent federal government scheme aimed
atprogressf 3 DSNXI Yy | 9L&Q dpkasadmRpplicaticnprbocess anfollddd (1 4 2
2019 and required HEIs to strategically conceptualise (concept phase) and pilot (final phase)
third-missionrelated initiatives that successful applicants were to implement ie fimal

LK aS® ¢KAa aO0OKSYS KIFIR GKNBS Y2RdzZ Say omu t:
small and mediumsized institutions that needed to further develop their third mission
AVAGALFGAGSAT on0 wSaArz2ylf + SEMmatiainéyo fusthet 2 vy S C
develop their regional entrepreneurial ecosystem; (3) and International Uberzeugen

OWt N2Y203S LYGSNyYylriadAz2ylrtteQu F20dzaSR 2y SyidN

internationalise their third mission.

The above conte provided us with an upo-date, qualified mailing list of key respondents
who recently managed a large, institutional and strategic third mission planning process. The
procedure allowed us to approach a diverse group of HEIs rather than focus ontiossitu
already recognised as entreprendair universities (see appendixThis unique research
setting was especially relevant to our study, as we aim to explain third mission advancements

in HEIs, regardless of their current developmental stages.

In total, 201 distinct institutions were approved in the first conceptual phase and/or in the
final phase of EXISotentiale. From those, we contacted 194 HEIs, excluding seven medical
schools / university hospitals. First, we conducted a pilot study at ouarldials to preaest the
guestionnaire. We implemented small changes regarding instructions and clarifications of the
constructs. In April 2020, we electronically collected the data by sending all 194 respondents
personalised invitations and up to two remide-mails to complete the online form. We
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obtained a 23% valid response rate (45 individuals) after excluding 28 incomplete
guestionnairesg a responseate considered adequate for organisational studies with key
respondents(Baruch and Holtom ZIB). A characterisation of the sample, including HEI

profiles, is available in appendix
4.3.2. Measures

CKAa O2YyFTANXIFG2NE &adGdzReQA YSI ada2NBa F2NJ FdzNIFk
| 9LaQ GKANR YAaaAiAzy g¢gla odaAtd 2y @It ARIFIGSR &
to the context of HEIs based on the theoretical foundation availatid,we operationalised

all independent constructs intoal@2 Ay 4G [ A1 SNI &a0FfS é6m ' WwWailNp
FANBSQU® ¢KS RSLISYRSYyd O2yaidNHzOG ¢KANR aiaia.
distinct semantic fpoint Likertscales as a poedural remedy to mitigate common method

bias (Podsakoff et al. 2003)The questionnaire was organised per construct and in blocks,

7 A

2TFFSNAYy3I GK O2yaiNHZOGaQ RSAONRLIGA 2t G2 LI N

DCs:As reflective constructs in explorative models are allowed redundancy, 14 indicators
were adapted fronWilden et al. (2013) and Kump et al. (20b8jrowing concepts from two
jdzl £t AGLF GA @S a(leitizand TeRog 2008 Tedc® 20FB)ring the calculation of

the measurement model, we excluded five indicators due to redundancy, bidmshold
reliability and/or discriminant validityHair, Ringle and Sarstedt 201The nine remaining

indicators loaded above 0.70 and are described in Tdble 6" ' nddpmMH O D

Leadershipt KA & O2y adNHzOG 61 & LINBaAaSyGaSR G2 0GKS add:
W2 AGK KS F2ft26Ay3 AGSYazx ¢S g2dzAZ R tA1S G2
in third-missionrelated initiatives and future planning. Please consider yoailHQ a8 LINBa A RS

vice-presidents and board(s) of governors as senior leadership (i.e., Sén&t® K & O K dzf NN i S
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Drawing on validated scales measuring leadergAipre, Golhar and Waller 1996; Min and
Mentzer 2004; Peng, Schroeder and Shah 2008; Oliveira and Roth 2@l@pnceptualised
19 indicators, and following the same assessment procedonducted for the DC measures,

we excluded eight items. All remaining indicators (Tdtled f 2 RSR | 62@S n®Ttn

Agreement on Vision and Goal3he four applied indicators were borrowed frawhin and
a Sy dTl SNIedidatédscale. Tiiese were operationalised by adapting them to the context

ofthisstudy (Tabldm 0= F YR G(KS& 6SNB &l GAaFFHOG2NRAEE 2

Third Mission Strategic AdvancemenBrevious to exploring this construct, we presented

LI NGAOALI yia 6AGK Iy SELIX I YlFGAZ2Y BskuestdkrS G KAN
and the remainder of the questionnaire, please take into consideration that higher education
AyaluArddziiazyaQ 61 9La0v GKANR YAaarzy NBFSNaA 0
knowledge societies. For the purposes of this studyciudes a wide range of initiatives that

FAY G2 LRaArAdAgSte AYLIF OO (GKS RS@St2LIVSyd 2
G§SOKy2t23A0Ft yR a20ASGFrt G4SN¥yaoQ ¢KS fI O]
led us to conceptualisetwoseyfal A O aOF ft SAd CANRGZ NB3II NRf Saa
development, we proposed afoint Likert scale. Our proposition discerned change strategy
conceptualisation and implementatiofHerrmann and Nadkarni 2014; Heyden et al. 2017)

and was derived from a recent action framework proposed to make HEIs more entrepreneurial
(Stolze 2020)Thefirst indicator loaded at0.90 ' yR AGa FAGS [ A1 SNIL LI2A
not yet stated to develop nor implement thiranissionNB f G SR AYAGALF GABSaQ-
started to develop thirdmissionNB f I 6§ SR AYyAGA I GAOBSa odzi KI & y?2
Wad 1 9L adl NI SR-migshbaNBY LI SRS yAly Al & x NRr@@lg QT 6 n
consolidating thirdmissionNB f | § SR AYAGA I GABSAQT YR 6p0 Wae
third-missionNB f 6§ SR AYAUALI GABS&aPQ ¢KS AS0O02YyR AYRAOI

88



competition in the higher education sect¢Brankovic 2018; Klofsten et al. 2018)asses
competitive performance and borrowed froMikalef and Pateli (2017)his indicator rated
| 9LAQ GKANR YAdaAizy LISNF2NXIyOS A¥yIPRYALONYNAR
W.St2g¢ @SN ISQT 600 W GSNI ISQT o6n6 W 62@S |
0KS O2dzyiNEPQ ¢KAA AYRAOFG2NIf2FIRSR i nddowm

G2 06S I NBtAFOES LINRLRAAGAZY 60 T nyndcdood

Common Method Bias Control:Selfreport questionnaires are a wethown problem in
organisational research, and the challenges they introduce need to be adequately addressed
(Podsakoff and Organ 1986)herefore, we mployed the procedural remedy of having
different response format¢Podsakoff et al. 2003)The dependent construct (Third Mission
Advancement) was measured via two distinct semantigolit Likert scales, while the
independent variables were measured with a standargboint agreement Likert scale.
Moreover, we structured the questionnaire in blocks, one per construct, and provided

adequate descriptions.

4.4. Results

4.4.1. Measurementmodel assessment

We employed the varianebased structure equation modelling technique partial least
squares path modelling (PISEM) to assess our measures and test our hypothesised model
with support from the software SmartPL$Ringle, Wende and Becker 201BPLSSEM is
considered a robust yet flexible technique suitable in diverse situat(étasr, Ringle and
Sarstedt 2011; Hair et al. 20129nd it is widelyemployed in management research and
increasingly in higher education studi@Shasemy et al. 2020)t is a particularly suitable

technique in estimations of complex causal predictive models with more parameters than
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observations or when observations are restricted by smalpytations, as it computes
measurement and structural model relationships separately instead of simultane@desiy

et al. 2019) Given that our sample was technically small but could not be reasonably extended
because of the limited overall population of German HEIs;SHM, was an approjte
approach. In order to provide concise and precise reporting, we followed -sfatee-art

procedural guidelines offered byair et al. (2019) and Ghasemy et al. (2020)

CANBRGZ 6S SEIFYAYSR G(GKS AYyRAOFIG2NRQ FIFOG2NI f 2
recent recommendation suggested a threshold of 0.708 for laggighup from the widely

applied 0.60 threshold YS I yAy 3 GKS O2yaiNHzOG SELXIFAYSR Y
variance (Hair et al. 2019)Only one indicator (DC_6) loaded slightly below this more

conservative threshold at 0.703.

7 A

bSEGE ¢S aasSaasSR (K O2yaiGNHz2OGAQ AYGSNYIFf ¢
recommended byHair et al. (2019)(1) composite reliability, which provides the highest
NBadzAZ Gax a AdGSya INB 6SAIKGSRT o0HUO [/ NRYyOIl
measure; and (3) rho_Agn intermediate measure proposed as a more precise construct
reliability measurgDijkstra and Henseler 2015l our construts presented good reliability

based on these measurements, since they were far above the satisfactory threshold of 0.70

(Table4.1).

Next, we assessed convergent validity and discriminant validity. First, on the construct level,
we checked for average vance extracted (AVE), which has a threshold of 0.50. All our
constructs presented good convergent validity (Table. To verify discriminant validity, we
checked the traditional Fornellarcker criterion (Tablel.2) and the novel Heterotrait

Monotrait ratio (Table4.3); the latter is considered a reliable and more precise measurement
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in PLSSEM(Franke and Sarstedt 2019l constructs were empirically distinct from each
other, since their shared variance was lower than their fdEnell and Larcker 1988nd all
had heterotraitmonotrait ratios below the maximum of 0.8blenseler, Ringle and Sarstedt
2015; Franke and Sarstedt 2019n the item level, we checked their factor loadings versus
crossloadings to assessstriminant validy (see appendix All items loaded the highest on

GKSANI NBaLISOGAGS O2yaiNMzOGazr O2y FANXNAY3

Constructs Factor t-value*
Loading

5/ a4 6/ NPymL20rKoQA= 0.925; CR = 0.927; AVE = 0.586)
5/ ymY W membeds pdrti@ipate in activities in the region 0.731  6.229
SO02aeaidsSvyaoQ
5/ yHY WYId Yeé 19LY ¢S aeadasSyl 0831 8616
KAIKSNI SRdzOF GA2y &aSOU2NJ Ay DS
5/ goY WYWI'd Yeé 19L>X ¢S aeadaSyl 0708 5.240
KAIKSNI SRdzOF A2y &aSOUG2NJ I 6NR I
5/ ¢ynY WYaeé |1 9L o0SYOKYIFINJa&a G§KSO0743 13211
DSNXIY 1 9LA®PQ
5/ YypY Wae 9L Y2yAlu2NR GKS LJS 0816 18.401
AYAGALF GABSEaDQ
5/ gycY Wae to3%evelop yprae®d dhat solves region 0.703  5.608
SOz2aeaidsSyYy aidl1SK2ft RSNBRQ LINROf
5/ ¢TY Waeé | 9L FR2LJia o6Said LINI 0856 21.672
5/ ¢gyY W'd Ye 19LE: ¢S tAadSy 0732 5272
stakeholdersanddevelLd ySg LINR2SOGa | 002
5/ ¢gpY WYWIadG Ye 19LY ¢S FNBIdzSy0.755 6.169
LINP OSaasSa ol AaSR 2y Tééﬁeol-m ¥
[ S RSNBKALI 6/ NRByol OKQa h I noeedoT NX?24(
[ UMY Waé& 1 9LQa &aSyA2N) €SIRS 0790 7531
AyaliArlddziazyQa Sy GdNBLINBY SdzNR I §
[ WHY Wad& 1 9LQa &aSyA2z2NJ fSIFRSNEO768 6.399

missionNB f  § SR LINR2SOGaoQ
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Constructs Factor t-value*
Loading

[ oY Wae Idea@etsﬁréateéarﬁiyfoknﬂwmtﬂcate a vision focus 0.808  9.209
2y GKS GKANR YAdaAzyoQ

[ gnY Wae 19LQa &aSyA2NJ fSIFRSNH 0837 8415
of third-missionrNB f  § SR | OGAGAGASEaPQ

[ WpY Waeé 19LQa& &SyAz2N -hiSbiekitdd 0.818 11.334
FOGABAGASEDPQ

[ ycY Waeé 19LQa aSyaz2N) fSIF RSN 0753 10.243

missionNB f G SR | OGAGAGASA | ¢ &
[ WT Y| YB3 SYyA2N) £t SFRSNBR ©@AS 0807 12.910
AYLR NI F ya I-é 0KS GSIFOKAYy3 IyR

v
gyyY Waeée 19LQa aSyA2z2N) fSIFRSNEO79 17.329
BtrGSR G2 GKS GKANR YAaaArAzyo

[ WpY Wa e leaddrsQepeatedlyyfell groddssors and staff tt 0.791  11.463
its advancement depends in it adapting to regional ecosys
a0l 1SK2ft RSNJ RSYlFyRaoQ

[ UmnY Waeé 19LQa aSyA2NJ £ SFRSN 0793 12104
building, maintaining and enhancingelationships with regiona
SOz2aeaidsSy aill{1SK2ft RSNE Aa ONR

[ yMMY Waeé 19LQa aSyA2NJ fSFRSN 0821 15176
collaborating and c@reating with regional ecosystem stakeholders
critical toitst R@F yOSYSy (i ®Q

I+

AdaA2y YR D2lfa o6/ NRBRyollOKQa h ' ndynr

I+

DymY Waeé | 9L KlIa O2YyYz2y 32 f 0844 15207

+DYHY Waé 1 9L A& | OuA OtRril-tissiany 0.779  8.451
NBfIFGSR LINF OGAOSE IyR 2LISNI (A
+DpPoY Waé | 9L Of SI NI -tnisdberdid8 mies 0.909 34.763
YR NBaLRyaAoAtAGASE gAGK Ayl
+DyYnyY WG Yé 1 9LX ¢S |Irésponsiplg Br 0.778 6.679
gKAOK (KANR Y)\éaxey F OGABGAGAS
CKANR aAdaarzy ! ROFYyOSYSyld o6/ NRByol OKQa
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Constructs Factor t-value*
Loading

Ca! UMY 5SAaONALIUAZY UKFU 0Sau 0901 24232
a0FGdzaY om0 Ustaied o Belvelof dr Enplgfrni thigl

missionNBf I § SR AYAGALF ABSEAQT 0HO-
missionNB f  § SR AYAGALI GA DS i K
HEI started to implement thirchissionNB f | { YAGA
is currently consolidating thirénissionNB f | { YAGA
has already institutionalised its thinghissionNB £ | 4 SR A y A

TMA_2: HEI thirgnission performance in comparison to oth 0.931  33.651
DSNXIFY 19L& AaYWoRO2WLY®ERYAE.
Wl 62@S I SN 3ISQT o6py W2S | NB

*Significance level: 0.05

Tabledl:/ 2 Y G NHzZOG & Q £ f A RA (i 83 BhcibiloadisytandISigrificahce &

Third Mission Vision and
Advancement DCs Leadership Goals
Third Mission Advancement 0.916
DCs 0.559 0.766
Leadership 0.653 0.679 0.798
Vision and Goals 0.669 0.735 0.662 0.829

Table4.2:/ 2 y & (i NHzOln&ker Caitérig/ S f f

Third Mission Vision and
Advancement DCs Leadership Goals
Third Mission Advancement
DCs 0.617
Leadership 0.733 0.704
Vision and Goals 0.808 0.790 0.729

Table4.3: Constructs HeterotraitMonotrait Ratios

Last, we examined collinearity to assure it did not result in biased regression r@saitst
al. 2019) a check recommended in RE&M studiegKock 2015)The accepted threshold for

this check is a variance inflation factor of 3.3. However, asSPMSalgorithms effectively
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reduce modedwide collinearity, a higher threshold (5 or even 10) may also be acce{tédubk

andLynn2012) hdzNJ Y2RSf Qa O2yaiNHzOGa RAK).y2(0 LINBASC

Third Mission Vision and
Advancement DCs Leadership Goals

Third Mission Advancement

DCs 2.540 1.000 1.855
Leadership 2.078 1.855
Vision and Goals 2.440

Table4.4: Constructs Collinearity Statistics (Variance Inflation Factor)

4.4.2. Structural model assessment

Before assessing our structural model, we produced a direct model without mediation (Figure
4.2) to first establish a benchmark for comparing results in order to complement our
assessment of how DCs affect third mission advarcenThe direct model proved to be valid,
though it demonstrated lower explanatory power in comparison to our mediated model
(Figured.3), as its R2 was 0.343 vs. 526. Nevertheless, it offered a very simiaf-sample

prediction power (Q2?predict = 0.2%¥s. 295 in Figurek2 and4.3).

Third Mission

0.618% Advancement
DCs 6. 880 R =0.343
Q>=0.267

szredict =0.293

* path coefficient
** t-value
(significance level 0.05)

Figure4.2: Direct Model without Mediation

In order to assess our proposed structural model (FighBg we first verified the coefficient
of determination (R2), which expresses association level but not causgiomueli 201Q)
GKdzAa YSIF &dzNAy3I (GKS Y2RSt Q& SELX Iyl i 2(N&r, L2 6 SN
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Ringle and Sarstedt 2011ur proposed model presented moderate explanatory power with

R2 of 0.461 (Leadership), 0.526 (Third Mission Advancement) and 0.590 (Vision and Goals).

Leadership
R2=0.461
Q>=0.260

Q2predict =0.437

0.387*

0.683* 2.607**
7.324%*
Third Mission
0.007* Advzancement
0.061%* R*=0.526
. Q*=0.405
0.291 Zoredict = (0,295
2.585%*
0‘544:* ’ 0.415%
3.223 2.745%+

Vision and Goals
R2=10.590
Q*=0.360

Q2predid =0.535

* path coefficient
** t-value
(significance level 0.05)

Figure4.3: Proposed Model with Mediation

Next, we employed a blindfolding procedure to calculate the Q2 value, which combines in
sample explanatory power with owtf-sample prediction elements. Even though researchers
NRdziAySteée dzaS GKAa Yredictvd &curdy, recemtantethatological Y 2 RS €
guidelines argued that it is imprecise because it is not arobgampleonly measurement
(Shmueli et al. 2019)Therefore, in addition to reporting the Q2 value (Figu4r8), we
calculated a recently developed prediction power measurement, namely PLS Predict
(Q%predict). With recommended setting (10 subsets; 10 repetisy we observed (see
Appendiy that all indicators used to measure Third Mission Advancement and Vision and
Goals presented via PLS were lower than what was obtained via a linear regression model,
WwKAOK Aa O2yaiRS NESHudl et 90190232 Ohe@fry, hkmoteNdad

a high predictive power for these constructs. A medium predictive power was observed for
leadership, as one of its indicators (L_11) had a slightly lower root mean square error caused

by linear regressio(Hair et al. 2019; Shmueli et al. 2019)
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