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ANNOTATION
to the doctoral thesis in economics by Israeli Milana
“Evaluation and management of innovation ecosystem in higher education institutions in
Israel”,
Free International University of Moldova, Chisinau, 2023

The structure of the thesis: introduction, four chapters, conclusions and recommendations,
bibliography from 276 sources, 168 pages of main text, 34 figures and 26 tables, 62 appendices.

The purpose of research is to scientifically substantiate the methodological provisions of the
management mechanism and develop scientific and practical recommendations for assessing the
development of the innovation ecosystem of higher educational institutions in Israel to improve their
competitiveness.

Objectives: to reveal the conceptual aspects of the innovation ecosystem; to study the approaches to
the formation and development of the university innovation ecosystem ; describe approaches to assessing
the innovation ecosystem of higher education institutions; to analyze the national innovation system of
Israel; to diagnose the innovation ecosystem of higher education institutions in Israel; analyze the factors
of the external and internal environment of the innovation ecosystem of higher education institutions in
Israel; to develop a mechanism for managing the innovation ecosystem of higher education institutions; to
form an approach to the development of a strategy for the formation and development of the university
innovation ecosystem ; to develop a methodology for assessing the development of the university's
innovation ecosystem.

The scientific novelty: lies on the definition of the innovation ecosystem in the university that has
been clarified and its features have been revealed. They are expressed in the intermediary role of the
ecosystem between the university and the external market environment. In the process of this mediation,
scientific and educational institutions, business partners and government organizations are united. a model
of the university's innovation ecosystem has been developed. It considers the interrelationships of
educational, research and entrepreneurial activities. a scheme of the mechanism for managing the university
innovation ecosystem has been developed. This scheme of the mechanism is a set of processes, principles
and methods that ensure the achievement of goals for the creation and promotion of innovations. This
process involves the implementation of comprehensive activities through coordinated center. An approach
to the development of a strategy for the formation and development of the innovative ecosystem in the
university has been formed. This approach includes stages, goals, objectives, and activities adapted for
implementation at the institutional level in Israel's higher education system. A methodology for assessing
the development of the innovative ecosystem in higher education institutions was developed and proposed
for implementation. It includes the calculation of the integral index and consists of four stages. Each stage
is based on the development of a strategic map and the interaction of strategic aspects that are a functional
component of the university's innovation ecosystem.

The scientific problem is the study of theoretical and practical aspects of the innovation ecosystem
in Israeli higher educational institutions, the creation of a mechanism for its management and a development
assessment methodology.

The theoretical significance lies in the fact that the application of the conceptual foundations for
the formation of the university innovation ecosystem develops the scientific and methodological apparatus
for the organization of scientific and innovative activities and contributes to the purposefulness of the
processes of managing the results of intellectual activity.

The practical significance is determined by the high degree of possibility of applying the results of
the study relating to the solution of the scientific and practical problem of assessing and managing the
innovation ecosystem in the field of higher education. The scheme of the mechanism for managing the
university innovation ecosystem and the set of measures for its coordination center, the approach to the
development of a strategy for the formation and development of the university's innovation ecosystem, the
methodology for assessing the development of the innovation ecosystem are practically applicable to
improving the innovation management system in higher educational institutions of Israel.

Implementation of scientific results. Scientific research in the form of conclusions and
recommendations were presented at scientific conferences and in journals: 4 articles (3.3 a.l.) published in
scientific journals of category “B”, 3 articles (2.0 a.l.) published in scientific journals of other databases, 4
reports (1.9 a.l.) presented at foreign conferences and 1 report (0.45 a.l.) at conferences held in the Republic
of Moldova.



ADNOTARE
la teza de doctor in stiinte economice Israeli Milana cu tema
»Evaluarea si managementul ecosistemului de inovare in institutiile de invatimant
superior din Israel”,
Universitatea Libera Internationala din Moldova, Chisinau, 2023

Structura tezei: introducere, patru capitole, concluzii si recomandari, bibliografie din 276 de surse,
168 pagini de text principal, 34 figuri si 26 tabele, 62 anexe.

Scopul tezei este de a fundamenta stiintific prevederile metodologice ale mecanismului de
management si elaborarea de recomandari stiintifice si practice pentru evaluarea dezvoltarii unui ecosistem
inovator al institutiilor de invatdmant superior din Israel pentru a-si imbunatati competitivitatea.

Sarcinile tezei: dezviluirea aspectelor conceptuale ale ecosistemului inovatiei; explorarea
abordarilor de formare si dezvoltare a unui ecosistem inovator al unei universitati; descrierea abordarilor
de evaluare a ecosistemului de inovare al institutiilor de invatamant superior; efectuarea unei analize a
ecosistemului national de inovare al Israelului; diagnosticarea ecosistemului inovator al institutiilor de
invatdmant superior din Israel; analizarea factorilor mediului extern i intern al ecosistemului de inovare al
institutiilor de invatdmant superior din Israel; dezvoltarea unui mecanism de gestionare a ecosistemului de
inovare al institutiilor de invatdmant superior; sd formeze o abordare a dezvoltarii unei strategii pentru
formarea si dezvoltarea ecosistemului de inovare al universitatii; dezvoltarea unei metodologii de evaluare
a dezvoltdrii ecosistemului de inovare al universitatii.

The scientific novelty: consta in definirea ecosistemului de inovare al universitatii si dezvaluirea
trasaturilor sale. Ele se exprima prin rolul de intermediar al ecosistemului dintre universitate si mediul de
piatd externd. In procesul acestei medieri, institutiile stiintifice si educationale, partenerii de afaceri si
organizatiile guvernamentale sunt unite. A fost dezvoltat un model al ecosistemului de inovare al
universitatii. Acesta ia 1n considerare interrelatiile dintre activititile educationale, de cercetare si
antreprenoriale. A fost elaborata o schema a mecanismului de gestionare a ecosistemului de inovare al
universittii. Aceastd schemd a mecanismului este un set de procese, principii si metode care asigura
atingerea obiectivelor de creare si promovare a inovatiilor. Acest proces presupune implementarea unor
activitati cuprinzatoare prin intermediul centrului coordonat. S-a format o abordare a dezvoltarii unei
strategii pentru formarea si dezvoltarea ecosistemului de inovare al universitatii. Aceastd abordare include
etape, scopuri, obiective si activitati adaptate pentru implementare la nivel institutional in sistemul de
invatdmant superior din Israel. A fost elaborata si propusa pentru implementare o metodologie de evaluare
a dezvoltarii ecosistemului de inovare in institutiile de invatamant superior. Aceasta include calculul
indicelui integral si consta din patru etape. Fiecare etapa se bazeaza pe elaborarea unei harti strategice si pe
interactiunea aspectelor strategice care sunt o componentd functionald a ecosistemului de inovare al
universitatii.

Problema stiintifica solutionata: studiul aspectelor teoretice si practice ale ecosistemului de inovare
in institutiile de invatdmant superior israeliene, crearea unui mecanism de management al acestuia si a unei
metodologii de evaluare a dezvoltarii.

Importanta teoretici consta in faptul ca aplicarea fundamentelor conceptuale pentru formarea unui
ecosistem inovator al universitatii dezvoltd aparatul stiintific si metodologic de organizare a activitatilor
stiintifice si inovatoare si contribuie la obiectivitatea proceselor de gestionare a rezultatelor activitatii
intelectuale.

Semnificatia practica este determinatd de gradul inalt de posibilitate de aplicare a rezultatelor
studiului privind solutionarea problemei stiintifice si practice de evaluare si gestionare a ecosistemului
inovatiei In domeniul invatamantului superior. Schema mecanismului de gestionare a ecosistemului de
inovare al universitatii si un set de masuri pentru centrul sdu coordonator, abordarea a dezvoltarii unei
strategii de formare si dezvoltare a ecosistemului de inovare al universitatii, metodologia de evaluare a
dezvoltarii ecosistemul inovatiei, dezvoltat de autor, sunt aplicabile pentru a Tmbundtati sistemul de
management al inovatiei in institutiile de invatamant superior din Israel.

Implementarea rezultatelor stiintifice. Cercetarile stiintifice sub forma de concluzii si recomandari
au fost prezentate la conferinte stiintifice si in reviste: 4 articole (3,3 c.a.) publicate in reviste stiintifice de
categoria ,,B”, 3 articole (2,0 c.a.) publicate in reviste stiintifice din alte baze de date, 4 rapoarte (1,9 c.a.)
prezentate la conferinte externe si 1 raport (0,45 c.a.) la conferinte desfasurate in Republica Moldova.



AHHOTAIUA
K IMCCePTALMM HA COMCKAHUE YYCHOM CTeNeHH J0KTOPA IKOHOMHYECKHX HAYK
HUcpaenu Muianbl, “OneHka v ynpaBjieHue HHHOBAIMOHHOM IKOCHCTEMOM B BHICIIIMX
yueOHbIX 3aBeneHusix U3panis”,
Mexnynapoanblii Hezapucumblii YauBepcuter MosaoBbl, Kummnay, 2023

CTpyKTypa AuccepTauMm: BBeJIeHNE, YETHIPE TIaBbl, BRIBOABI M PEKOMEHIAINY, OnOnuorpadus u3
276 McTOYHNKOB, 168 cTpaHUI OCHOBHOTO TEKCTa, 34 PUCYHKOB U 26 Tabuu, 62 NPUIOKEHNH.

Heab uccepranuy 3aKIOYaeTcs] B HAYYHOM OOOCHOBAaHMH METOAOJIOTMYECKUX IOJIOKCHHUN
MEXaHU3Ma YNPaBACHHUS M DPa3pabOTKH HAyYHO-TIPAKTUYECKUX PEKOMEHIAIUN OLEHKH DPa3BUTHUS
WHHOBAIIMOHHOW DKOCHCTEMBI BBICIIMX Y4YeOHBIX 3aBefeHWH M3pamiss a7 TOBBILEHHUS HX
KOHKYPEHTOCITOCOOHOCTH.

3agauyum aMccepTaAUMM: PACKPBITh KOHIENTYaJIbHBIE ACHEKThl MHHOBALMOHHON 3KOCHCTEMBI;
UCCIIeIOBAaTh IMOAXOAbl (OPMUPOBaHHMS M pa3BUTHS HMHHOBAIMOHHON »KocucTeMbl BY3a; omucath
MOJOXOAbl K OIGHKE WHHOBAIIMOHHOW 3KOCHCTEMBl BBICHIMX YUYeOHBIX 3aBEJCHUI; MPOBECTH aHaJN3
HallMOHAJIbHOM HWHHOBAaLlMOHHOM JKOCHCTEMBI [3pamisd; NpOBECTH JOWArHOCTHKY WHHOBAI[MOHHOM
HKOCHCTEMBI BBICIINX yUeOHBIX 3aBefeHui V3panis; npoBecTn aHaM3 (hakTOpOB BHEITHEH U BHYTPEHHEH
cpelbl MHHOBAIIMOHHOW SKOCHCTEMBI BBICIIMX Y4eOHBIX 3aBefeHWi M3pawmns; pa3paboTaTe MeXaHU3M
yIpaBJIeHUs] WHHOBALMOHHOM SKOCHCTEMOW BBICHIMX Y4YEOHBIX 3aBelCHHH; COPMUPOBATH MOAXOX K
paspaboTke cTparerud (HOpMHUpPOBAHUS W PAa3BUTUS WHHOBALMOHHOM 3KOCHCTEMBl YHHBEPCUTETA,
pa3padoTaTh METOAUKY OIICHKH Pa3BUTHS HHHOBAIIMOHHOW YKOCHCTEMbI YHUBEPCUTETA.

Hayuynass HOBHM3HA. YTOYHEHO OIIpeJelicHHEe WHHOBAIIMOHHOM O3KOCHCTEMBl YHHUBEPCHUTETa U
BBISIBJICHBI €€ OCOOEHHOCTHU: MOCPEIHUYECKas] POJIb 3KOCHCTEMBbl MEXIY YHHUBEPCHTETOM W BHEIIHEH
PBIHOYHOM cpenoil mpu OOBENMHEHWH Hay4YHO-00pa30BATENbHBIX YUYPEXKICHHH, OW3HEC-IApTHEPOB H
rOCYJIapCTBCHHBIX OpraHU3alluii; pa3pa0doTaHa MOJEIb WHHOBAIlMOHHOM JKOCHCTEMBbI YHHUBEPCHTETA C
YYETOM B3aHUMOCBSI3M 00pa30BaTEeNbHOM, HCCIIEAOBATENbCKON U NMPEANPUHUMATENbCKON NesTeNbHOCTH;
paspaboTaHa cxemMa MEXaHW3Ma YIPaBJICHUs WHHOBALIMOHHOW 53KOCHCTEMON YHHMBEPCHUTETa Kak
COBOKYITHOCTB TPOIIECCOB, IPHUHIIMIIOB U METO/I0B, 00ECIICUNBAIOIINX JOCTHKCHHUE TIeTIeH 10 CO3JaHus U
MPOJBMKECHUIO HHHOBALMMH, YTO [TOPa3yMeBaeT peaIn3alnio KOOPAXHALIMOHHBIM LIEHTPOM KOMITIEKCHBIX
MeponpusTuii; chopMHpOBaH MOAXOJ K pa3paboTke cTpaTerud (OPMHUPOBAHMS W Pa3BUTHA
I/IHHOB&HI/IOHHOﬁ OKOCUCTEMbI YHUBEPCUTCTA, BKJ'IIO‘IaIOHII/II\/'I JTallbl MCJIK, 3aJdadud W MCPOIPUATH,
AalITUPOBAHHBIC MJIA pCaiM3alluid Ha WHCTUTYIMOHAJILHOM YPOBHC B CUCTCME BBLICILICTO O6pa3OBaHI/I$1
W3zpanns; pazpaboTaHa M IMpeUIOKEHA K BHEAPEHUIO METOAMKA OLCHKHM Pa3sBUTHS WHHOBAILIMOHHOM
9KOCHCTEMBI BBICIINX YUEOHBIX 3aBeJICHUI Ha OCHOBE pacueTa MHTETPAIBHOTO MHJAEKCA, COCTOSIIAs U3
YeThIpeX ATAIlOB, BKIIOYAIONIAs Pa3pabOTKy CTPaTEernyecKoil KapThl B3aMMOJCHCTBUS CTPATETHUECKHX
ACIEKTOB (PYHKIIMOHAJIBHBIX COCTABIISIOIIMX HHHOBALIMOHHON 3KOCHCTEMBI YHUBEPCHUTETA.

Hayynass mnpo6JjemMa 3akiiO4aeTcss B HCCIEAOBAHUM TEOPETUKO-PAKTUUYECKUX ACIEKTOB
WHHOBAIIMOHHON 3KOCHUCTEMON BBICIIUX Y4eOHBIX 3aBeieHUN M3pawis, pa3paObOTKu MexaHu3Ma e€
yIpaBJICHUs U METOJIMKA OLICHKH Pa3BUTHSL.

Teopernyeckasi 3HAYMMOCTb 3aKJIIOYACTCS B TOM, YTO NPUMEHEHUE KOHLENTYAIbHBIX OCHOB
(dbopMHpOBaHKsSI WHHOBAIIMOHHOW OSKOCHCTEMBI YHUBEPCUTETa Pa3BHBAET HAYYHO-METOHOJIOTUYCCKHUH
anmapar OpraHM3alliil HayYHO-WHHOBAIIHOHHOM JEATEIILHOCTH W CIOCOOCTBYET IleNieHAIPaBICHHOCTH
NPOLIECCOB YNPABJICHUS PE3yJIbTaTaMU UHTEIUIEKTYaIbHOM AEATEIbHOCTH.

IIpakTHyeckass 3HAYUMOCTb OIPENENSETCS BBICOKOM CTEHNEHBIO BO3MOKHOCTH IPUMEHEHHS
pe3ybTaTOB HMCCIIENOBAHMS, KACAIOUIMXCSI PEUICHUS HAyYHOH W MPaKTHYECKOH MpoOJIeMbl OIIEHKH H
yIpaBJIeHUs] MHHOBAIlMOHHOM 3KocUcTeMOol B cepe BbIciiero obpasoBaHus. Pa3paboTaHHble aBTOpOM
cXeMa MeXaHH3Ma YIPaBJIeHUS! MHHOBAIMOHHON SKOCHCTEMOM YHUBEPCUTETa U KOMIUIEKC MEPONPHUITUI
JUISL €ro KOOPJMHAIMOHHOTO IIEHTpa, MOAXOJ K pa3paboTke cTpareruu (OPMHUPOBAaHUS W Pa3BUTHUS
I/IHHOB&HI/IOHHOﬁ OKOCUCTEMBI YHUBEPCUTETA, METOJMUKA OLICHKH pPa3BUTHUA I/IHHOB&HI/IOHHOﬁ 3KOCHCTEMBI
ABJISIFOTCSA TPAKTUYECKH MPUMEHHUMBI Ui COBEPLICHCTBOBAHMS CHUCTEMBI YIIPABICHUS MHHOBALMOHHON
JACATCIIBHOCTBIO B BBICIIIUX y‘Ie6HI)IX 3aBCACHUAX I/I3pa1/m;1.
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INTRODUCTION

Actuality and importance of research theme. Globalization, internationalization,
intellectualization and digitalization taking place today in the world economy require the search
and application of new models of growth and development, even those with a long history and
firmly rooted social institutions. Particular attention in this direction should be paid to the
transformation of higher education, which, like no other institution, reflects the ability of the
economy to generate, transfer and use knowledge. The goals of sustainable development, the ideas
of global education, new information technologies and the resulting change in the traditional
structure of labor markets led to a review of the tasks of education, traditional forms and methods
of teaching, and contributed to a change in the educational paradigm as a whole.

Scientific and innovative activities in universities are traditionally a source of new
developments, but they become innovations only in the conditions of their market
commercialization, the success of which depends on the effective management of the interaction
processes of interaction between science and the market. Nowadays, the significance of a higher
educational institution is determined by the level of development of scientific and innovative
structures, the ability to commercialize scientific and technical ideas and developments, the degree
of influence of a scientific and educational institution on the innovative economy of the region and
the country as a whole.

With the spread of the concept of open innovation and the understanding of the role of
education in innovative development, the concepts of the knowledge ecosystem and the innovation
ecosystem arose. Universities that successfully combine educational and research activities are a
key element of the ecosystem. New possibilities of the educational environment contributed to the
application of the ecosystem approach to identify areas for improving the innovative and
educational activities of universities, substantiate specific areas and forms of interaction between
universities, business and the state, and develop relevant educational programs. The ecosystem
approach began to be applied in education as a response to the growing complexity and diversity
of processes that determine the functioning of educational and innovation systems. Considering
the educational system through the prism of the interaction of its elements among themselves and
with the environment, the ecosystem approach allows a shift in emphasis from the characteristics
of individual elements of the system to the relationship between them and the features of their
interaction. The more stable and diverse the connections, the more development options the
educational system has and the more adaptive it is to changing conditions.

The study of the Israeli innovation ecosystem directly reflects the complexity, variability,
flexibility and mobility of the modern process of innovation development, both in functional and

spatial aspects. An innovation ecosystem is being formed within the framework of Israeli higher
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educational institutions with the aim of unlocking their innovative potential, successfully
organizing the commercialization of scientific research and development, which meets the needs
of modern society and contributes to the innovative development of the country.

Despite considerable attention to this problem, many issues of the organization of innovation
activity remain unresolved, first of all, this concerns the methodology for assessing and managing
the university innovation ecosystem . The provisions presented above determine the relevance and
significance of the chosen topic of the dissertation work.

Study degree of the research theme. At the moment, the innovation ecosystem of higher
education institutions is considered a relatively young phenomenon and, accordingly, an area of
research. Despite this, there is a significant amount of published work by scientists and researchers,
recognized experts, who have defined key terms and established a conceptual framework.

Issues of the theory of innovation, theoretical concepts and approaches to the innovation
ecosystem are given considerable attention in the works of a number of researchers: A. Tensley,
J.F. Moore, R. Adner, R. Kapoor, B. Mercan, D. Goktas, D.S. Oh, C. Wessner, et al. Various
aspects of the development of national innovation systems and innovation ecosystems are
considered in the works of H.W. Chesbrough, D.J. Jackson, N. Rubens, M.G. Russell and other
authors.

Works by Israeli authors S. Lach, Sh. Parizat, D. Wasserteil covered to the study of the
problems of Israeli innovation policy, the creation of a venture capital industry in Israel, and, above
all, the penetration of Israeli technologies into the world market.

H. Etzkowitz, Y. Cai, D.B. paid attention to the innovative development of the university
and its role in national and regional innovation systems. Audretsch, P. Benneworth, G.J. Hospers,
R. Cowan, E. E. Lehmann, A.L. Wal, R. Boschma et al.

The conceptual foundations of the innovation ecosystem of the higher education institutions
innovation ecosystem and the directions for the development of this concept are presented in
scientific works: M. Guerrero, K. Dunn, F.T. Rothaermel, G.H. Moraes, D.S. Agung, L. Jiang, S.
Shane, E.G. Carayannis, M. Zedtwitz, F. Pirnay, as well as Israeli scientists H. Messer-Yaron, Y.
Niv, I. Pinto, U. Kirsch, D. Getz, R. Klein, E. Barzani, E. Leck, and others.

Many scientists and practitioners have been studying the problems of managing an
innovation ecosystem, including universities: E. Autio, J. Levie, S. Heaton, D. S. Siegel, D. J.
Teece and others.

By their scientific studies, the Moldovan scientists Cojocaru I., Rosca A., Rusu A., Guzun
M., Stratan A., Savga L., Novac A., Gribincea C., Duca A., Dumitrasco M. and other authors
consider the processes of innovative development of the Republic of Moldova, aimed at the

development and/or implementation of innovations, improvement of innovative potential,
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cooperation between enterprises (including SMESs) and research institutions in the Republic of
Moldova. The significance of the innovation activity of Moldovan higher education institutions
and a number of barriers on this path are reflected in the works of Andritchi V., Suslenco A.,
Prisacaru V., Cosciug C., Simciuc E., Cuciureanu G., Minciuna V., Calugareanu I. and others. The
scientific interest in solving the problems of developmenting of innovative activity at the level of
the country and higher education is given considerable attention; however, the matters related to
the evaluation management of the innovation ecosystem in the field of higher education are not
sufficiently disclosed.

The contribution of economists is the basis for further research, development of theoretical
provisions and practical recommendations in the field of assessment and management of the
innovation ecosystem of higher education institutions. However, all aspects of the organization of
innovative activity in the university are not taken into account, taking into account increasing
competition, globalization, as well as the current state of the economy. This necessitates the
improvement of assessment methods, tools and improvement of innovation management
mechanisms, especially at the stages of formation and development of the innovation ecosystem
of universities.

Purpose of research consists in the scientific substantiation of the methodological
provisions of the management mechanism and the development of scientific and practical
recommendations for assessing the development of the higher educational institutions innovation
ecosystem in Israel to improve their competitiveness.

Objectives of research. The designated goal of the dissertation research led to the
formulation of the following tasks:

— toreveal the conceptual aspects of the innovation ecosystem;

— to explore approaches to the formation and development of the university's innovation
ecosystem;

— to describe approaches to assess the innovation ecosystem of higher education institutions;

— to conduct an analysis of Israel's national innovation system;

— to diagnose the innovation ecosystem of higher educational institutions in Israel,

— toanalyze the factors of the external and internal environment of the innovation ecosystem
of higher educational institutions in Israel;

— to develop a mechanism for managing the innovation ecosystem of higher education

institutions;
— to form an approach to the development of a strategy for the formation and development

of the innovative ecosystem in Israeli higher education institutions;
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to develop a methodology for assessing the development of the university's innovation
ecosystem.
Hypothesis of research. The working hypothesis of the dissertation research is the

assumption that the formation and development of an innovative ecosystem within higher

education institutions contributes to the development of universities’ research activities. This will

increase the effectiveness of universities’ activities in the development of innovations, training of

personnel for the implementation of innovative activities, commercialization of intellectual

property results, additional financing, and speed of identification and development of talents.

Furthermore, the aforementioned modifications create conditions that will make Israeli education

more attractive and aligned with international standards.

As part of the hypothesis, the author assumes that the mechanism for managing the university

innovation ecosystem, aimed at its development, will be effective if the following conditions are

met:

maintaining a balance between teaching, fundamental, applied research and academic
entrepreneurship at the university;

creating of favorable conditions for the interaction of participants in the innovation process;
identifying and coordinating organizational and resource opportunities between the
participants of the innovation ecosystem;

providing conditions for the creation and functioning of the management center of the
innovation ecosystem;

forming of the structure of the innovation ecosystem should take place according to the
principle of a self-organizing system that has the ability to self-develop and self-regulate in
the face of a changing environment;

involving of the governing structures of higher educational institutions, government and
business structures to develop strategic directions for the development of the ecosystem;
providing of legal regulation (including internal management regulations), the appropriate
organizational structure of the university, innovative infrastructure, a high level of
entrepreneurial culture, etc.

Generalization of the methodology and justification of the selected research methods.

The methodological base relies on general scientific methods of comparison, questioning,

studying sources, general logical methods of analysis and synthesis, deduction, modeling,

generalization, as well as interdisciplinary and particular scientific methods, including graph

theory.

The research methods in the dissertation research are:

—theoretical description methods: analytical, comparative and descriptive methods;
19



—theoretical methods-actions: dialectical method of cognition of the innovation ecosystem
of higher educational institutions, identification of existing approaches and concepts;

—empirical methods-descriptions: practical study of the Israeli higher education system and
ratings of Israeli higher educational institutions; dissertation research; observation;
questioning; studying the strategies of the world's leading universities and Israeli
universities;

—empirical methods-actions: studying the influence factors of the external and internal
environment on the formation and development of an innovation ecosystem of higher
educational institutions, drawing up a phased forecast for its development within the
framework of a specific strategy.

Scientific originality and novelty:

- the definition of the university innovation ecosystem has been clarified and its features
have been identified: the intermediary role of the ecosystem between the university and the
external market environment was determined with the assistant of the association of scientific and
educational institutions, business partners and government organizations;

—a model of the university innovation ecosystem was developed, taking into account the

relationship between educational, research and entrepreneurial activities;

—a scheme of the mechanism for managing the university innovation ecosystem was defined
as a set of processes, principles and methods that ensure the achievement of goals for the
creation and promotion of innovations, which implies the implementation of a coordination
center of complex events;

—an approach to the development of a strategy for the formation and development of the
innovative ecosystem of the university was formed. It includes stages, goals, objectives
and activities adapted for implementation at the institutional level in lIsrael's higher
education system;

—a methodology for assessing the development of the innovative ecosystem of higher
education institutions was developed and proposed for implementation. It is based on the
calculation of the integral index and consists of four stages. The methodology includes the
development of a strategic map of the interaction of strategic aspects of the functional
components of the university innovation ecosystem.

Abstract of thesis chapters, focusing on the investigations and their need for the

achievement of the purpose and the objectives of the research.

The doctoral dissertation is presented on 168 pages of the main text. The structure of the
doctoral dissertation includes an introduction, four chapters, conclusions and recommendations, a

bibliography of 276 sources, 26 tables, 34 figures and 62 appendices.
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In the introduction, the relevance and significance of the research topic, the degree of study
of the topic are argued, the purpose and objectives are indicated, the research hypothesis is
reflected, the research methodology, elements of scientific novelty, the research problem, the
theoretical and practical significance of the work are presented, a summary of the dissertation
chapters content is given.

Chapter | "Theoretical foundations of the innovation ecosystem of higher educational
institutions as an object of management'* investigates scientific approaches to the content of the
innovation ecosystem. The theoretical aspects of the concept of the innovation ecosystem from
the point of view of the interaction of various actors were also considered. Approaches to the
formation and development of the university innovation ecosystem are disclosed and its main
elements are described. Approaches to the assessment of the higher educational institutions
innovative ecosystem are characterized.

Chapter 11 "Materials and methods of research™ presents the content of the
methodological foundations of the study, namely, the methods, technologies and research tools are
characterized. The methodology for formulating conclusions based on the results of the study is
described.

Chapter 111 ""Analysis of the national innovation system and diagnosis of the innovation
ecosystem of Israeli higher education institutions' analyzes the national innovation system,
characterizes and evaluates higher education in Israel, as well as diagnostics of the innovation
ecosystem of higher educational institutions are given. The factors of formation and development
of innovation ecosystems based on universities are analyzed.

Chapter 1V "Improvement of the mechanism for management and evaluation of the
development of the innovative ecosystem of higher education institutions' presents the
essence and scheme of the mechanism for managing the university's innovation ecosystem and
reveals the content of its structural elements, formed an approach to the development of a strategy
for the formation and development of the university innovation ecosystem, and develops a
methodology for assessing the development of the innovation ecosystem of higher educational
institutions and the methodology for calculating the integral index.

In the conclusions and recommendations at the theoretical and practical levels, the results
of the research are summarized, key conclusions are formulated and presented, recommendations

are given in accordance with the purpose of the given topic of the dissertation research.

21



1. THEORETICAL FOUNDATIONS OF THE INNOVATION ECOSYSTEM OF
HIGHER EDUCATIONAL INSTITUTIONS AS A CONTROL OBJECT
1.1. Conceptual aspects of the innovation ecosystem

Recently, the sharing of economic categories “entrepreneurship”, "ecosystem",
"entrepreneurial ecosystem”, "innovation™, “innovation ecosystem™ has become widespread. The
definition of terms that characterize the essence of any concept is the starting point for formulating
the goals, structure and scope of further research. Therefore, the purpose of this paragraph is to
reveal the essence of the multilateral concept of an innovation ecosystem, to characterize the
fundamental aspects of the concept of an innovation ecosystem, to determine the factors
influencing the development of an innovation ecosystem.

The concept of "ecosystem" was introduced into scientific circulation by A. Tensley! in 1935
to designate a relatively stable system that includes: a community of living organisms and their
habitat, a system of connections that exchange matter and energy between them.

Ecosystems differ from systems in their openness, dynamism, speed of decision-making, the
essential importance of the internal interaction of participants, internal incentives, etc., which are
presented in Table 1.1.

Table 1.1. The difference between the terms *system™ and "‘ecosystem* [developed by the

author based on?]

Criterion System Ecosystem
Interdependence of components (subjects, objects) | Interdependent Interdependent
Dependence on other systems Do not depend Adapt
Permeability Closed Open

From the point of view of systems science, the term "system" refers to a specific set of
components (subjects, objects) that are interdependent, but independent of other systems. The
constituent elements of the ecosystem depend on the external environment and exist under its
influence, but at the same time, the ecosystem itself can influence the external reality and
subsequently transform it in a dynamic way. The ecosystem can be considered only as a single
whole, and not fragmentarily, because each element of the system has a functional influence on
other elements. Participants in the ecosystem belong to different sectors of the economy.
Ecosystems are adapted for interactive value co-creation, while systems are not. The ecosystem
can develop by constantly adapting its components to changing environmental conditions®.

L TANSLEY, A.G. The use and abuse of vegetational terms and concepts. In: Ecology, 1935, nr. 16 (3), p. 284-307.
[accessed 02.06.2020]. Available at: https://doi.org/10.2307/1930070
2RITALA, P., ALMPANOPQOULOU, A. In defense of ‘eco’ in innovation ecosystem. In: Technovation, 2017, nr. 60-
61, p. 39-42. ISSN 0166-4972.
3SMORODINSKAYA, N., RUSSELL, M., KATUKOV, D., STILL, K. Innovation ecosystems vs. innovation systems
in terms of collaboration and co-creation of value. In: Proceedings of the 50th Hawaii international conference on
system sciences, 2017. [accessed 07.10.2019]. Available at: http://hdl.handle.net/10125/41798.
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Ecosystems differ from traditional systems in their openness, dynamism, speed of decision-
making, the essential importance of the internal interaction of participants, internal incentives, etc.
Ecosystems can be viewed as open social systems* that allow interaction between their internal
elements and the environment.

Thus, the ecosystem can be seen as a complex and dynamic system capable of transforming
and adapting to the external environment, consisting of various participants who work together to
create new value.

Over time, the concept of an ecosystem began to be actively used in other areas and sectors
of science. In the humanities, social and economic sciences, the ecosystem approach entered
largely due to the need to imagine the process of interaction between groups consisting of various
elements that have a connection and components of the environment. An example of an ecosystem
approach in economics is the business system. By business ecosystem, J.F. Moore® understood a
network of organizations (suppliers, market intermediaries, consumers and competitors). Relations
between companies, in his opinion, are built similarly to an ecosystem in nature, and with the help
of interaction (even if companies are not partners, but competitors), you can achieve greater results
than one by one®. Organizations form a network of interdependencies, a system of mutual support
and collaboration to create a new innovation. This format of cooperation ensures the
competitiveness of each member of the business ecosystem and helps to support a new product or
service, satisfying the needs of the client.

Creating an innovation ecosystem is essential to promoting innovation, stimulating
economic growth, and improving people's lives. By encouraging open innovation, knowledge
sharing, and collaboration, innovation ecosystems can help overcome barriers to innovation, such
as resource constraints, lack of expertise, and market fragmentation. They can also create an
enabling environment for startups and small businesses to thrive, attract talent and investment, and
stimulate economic growth and social progress. This requires a coordinated effort by various
stakeholders, including government, industry, academia, and civil society, to create an
environment that supports innovation and encourages collaboration and knowledge sharing.

Many authors working with the concept of "innovation ecosystem" (IE) repeat the postulates
of Moore, adding an innovative component to them. The author has identified some theoretical

approaches to the content of IE and they are reflected in Table 1.2.

4SCOTT, W.R., DAVIS, G.F. Organizations and organizing: Rational, natural and open systems perspectives. New
York: Routledge, 2016. 464 p. ISBN 978-0131958937.
5> MOORE, J.F. The death of competition: leadership and strategy in the age of business ecosystems. New York:
Harper Business, 1997. 320 p. ISBN 10-0887308503.
® MOORE, J. F. Business ecosystems and the view from the firm. In: The antitrust bulletin, 2006, nr. 51(1), p. 31-75.
ISSN 0003-603X.
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Table 1.2. Approaches to the study of innovation ecosystems [developed by the author

based on %3]

Approach Name

Interpreting the innovation ecosystem

Analysis of the features of
the approach

ecosystem have the ability to collaborate beyond
their own companies and leverage collective
knowledge towards innovative solutions.

"Joint Decision- | Collaborative mechanisms through which the central | One of the wvery first
Making firm and other participants in the ecosystem combine | interpretations, which is
Mechanisms" their individual offerings into a single consumer- | used by subsequent
(R. Adner’) facing solution. researchers
"Interdependent | The interdependent ecosystem structure consists of a | An ecosystem  brings
structure" central firm and other participants (consumers, | together stakeholders who
(Adner, suppliers, various regulators, and firms that produce | often have different goals
Kapoor®) related goods and services). IE members can support | and expectations

or discourage the central company from innovating.
"Enabling The entirety of economic actors, their economic | The presence of economic
environment for | interactions, and non-economic elements combine to | agents and non-economic
innovation" form a favorable environment for the emergence of | components contributes to
(Mercan, new ideas, the implementation of innovations, and | the creation of an enabling
Goktas®) their dissemination. Individuals within a developed | environment for innovation

"Central firm or

An interconnected network consisting of a central

The focal point of the

Actors (Oh et
al.'!, Wessner'?)

development

platform" firm or platform and business and non-profit | ecosystem may not only be a

(Pellikka, Ali- organizations centered around it that interact with | single company, but also a

Vehmas 1) each other to create and capture new value through | collaborative platform for
innovation joint action.

Ecosystem Between individual actors and / or organizations | IE  includes  ecosystem

Participants and | there is a complex of relations with the common goal | members and individual

Individual of ensuring innovative and technological | actors with certain values for

the development of
innovation

"Integration An evolving set of actors, activities, artifacts, | IE consists of components:
Approach” institutions, relationships, as well as complementary | actors, activities, artifacts
(Granstrand, and substitutive relationships that play a significant | (new products and services),
Holgersson®?) role in the innovation activity of the central firm and | institutions,  relationships
the entire ecosystem as a whole within and between

components

The table presents several approaches to the interpretation of the innovation ecosystem. Each

” ADNER, R. Match your innovation strategy to your innovation ecosystem. In: Harvard Business Review, 2006, nr.
84, p. 98-107. ISSN 0017-8012.
8 ADNER, R., KAPOOR, R. Value Creation in Innovation Ecosystems: How the Structure of Technological
Interdependence Affects Firm Performance in New Technology Generations. In: Strategic Management Journal, 2010,
nr. 31(3), p. 306-333. ISSN 0143-2095.
®MERCAN, B., GOKTAS, D. Components of innovation ecosystems: a cross-country study. In: International research

journal of finance and economics, 2011, nr. 76(16), p. 102-112. ISSN 1450-2887.

0 PELLIKKA, J., ALI-VEHMAS, T. Managing Innovation Ecosystems to Create and Capture Value in ICT Indus-
tries. In: Technology Innovation Management Review, 2016, nr. 6(10), p. 17-24. ISSN 1927-0321.
1 OH, D.S., PHILLIPS, F., PARK, S., LEE, E. Innovation Ecosystems: A Critical Examination. In: Technovation,
2016, nr. 54, p. 1-6. ISSN 0166-4972.
12 WESSNER, C. Innovation Policies for the 21st Century: Report of a Symposium. Washington, DC: The National
Academies Press, 2007. 222 p. ISBN 978-0-309-10316-9.
13 GRANSTRAND, O., HOLGERSSON, M. Innovation ecosystems: A conceptual review and a new definition. In:
Technovation, 2020, nr. 90, p. 2-12. ISSN 0166-4972.
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of the explanations highlights its different features. Collaboration and cooperation of participants
influences the creation of more integrated solutions and is a common theme for several approaches.
Another key topic is the interdependence of ecosystem members and the ways in which they
interact to develop innovations. A central firm or platform can contribute to the creation and
promotion of innovations, setting common goals and bringing together different organizations and
individuals, creating new opportunities for creation Values.

The table also lists the various components of the innovation ecosystem. The understanding
of the composition of the innovation/entrepreneurial ecosystem in the scientific literature has
changed over time, remaining fairly homogeneous in its essence (Appendix 3). D. Isenberg in his
study noted that the entrepreneurial system consists of many elements (leadership, culture, stock
markets, advanced buyers, etc.)!4, between which there are complex relationships. B. Spigel
singled out the supporting culture, investment capital, mentoring as the main elements®®. As an
independent element of the ecosystem, E. Stam singled out the entrepreneurial talent, knowledge,
and culture that exist in the region*®. The innovation ecosystem also includes institutions (the rules
by which the ecosystem functions and provides support to the entrepreneur), which are divided
into formal (laws, regulations governing the operation of the innovation / business environment)
and informal institutions (social and cultural practices)’, that form social interaction in the process
of creating an idea and its commercialization. The innovation ecosystem develops by constantly
adapting its components to changing situations'®. Each element of the ecosystem has a functional
influence on other elements and in a certain way regulates the processes within the system in order
to maintain the necessary equilibrium state. This is because innovation is a complex and
multifaceted process that requires coordination and interaction between different stakeholders and
factors. Therefore, it is important to consider the elements of the ecosystem to create a favorable
and effective environment for innovation. Neglecting any one element can lead to shortcomings
or gaps in the innovation ecosystem, which can hinder the development and implementation of

innovative ideas and products.

14 |ISENBERG, D.J. How to Start an Entrepreneurial Revolution. In: Harvard Business Review, 2010, nr. 88(6), p.
41-50. ISSN 0017-8012.
15 SPIGEL, B. The relational organization of entrepreneurial ecosystems. In: Entrepreneurship theory and practice,
2017, nr. 41(1), p. 49-72. ISSN 1042-2587.
16 STAM, E. Measuring entrepreneurial ecosystems. In: Entrepreneurial ecosystems. New York: Springer, 2018, p.
173-197. ISBN 978-3-319-45654-6.
17 POCEK, J. Which Types of Institutions Influence the Development of Entrepreneurial Ecosystems? A Legal Systems
Perspective. In: International Review of Entrepreneurship, 2020, Ne18(3). ISSN 1099-9264. [accessed 21.11.2021].
Available at:
https://www.researchgate.net/publication/350855144 Which_Types_of Institutions_Influence_the Development o
f_Entrepreneurial_Ecosystems_A_Legal Systems_Perspective
8 LONG, C., HU, Q. A Review of Research on Innovation Ecosystem Development. In: Frontiers in Business,
Economics and Management, 2022, nr. 4(2), c. 147-152. ISSN 2766-824X .
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Summarizing the provisions of various researchers, the author concluded that Innovation
ecosystem is a set of interrelated elements, such as: innovators of ideas, participants (actors), and
their relationships, institutions, resources (material resources, labor resources, financial capital,
and others), cultural and social component (social encouragement of the development of
innovations and entrepreneurship, culture, etc.), innovation infrastructure. Their aim is to create
and disseminate new ideas, knowledge, technologies, processes, products, and services. According
to the author, an integrated and integrated approach to the development of the innovation
ecosystem is needed to ensure the availability of all necessary elements and the joint work of all
participants to create innovations.

Let us single out the fundamental aspects of the innovation ecosystem concept (Figure 1.1),
which are considered in the literature from the point of view of the interaction of various actors

around a certain central entity in order to create innovations (Appendix 1).

> Focal firm Strategy IE Actors <
A
\4
Idea _ Value proposition Connections
transformation between actors
process
Resources Innovation Relationship
Ecosvstem between actors
|
v v
Dynamic of IE Boundaries of IE

Figure 1.1. Fundamental aspects of the innovation ecosystem concept [developed by the
author based on?®® 2]
Focal firm. The focal firm plays a key role in the innovation ecosystem as it drives
innovation by initiating and coordinating collaborative activities with other participants. Around

focal firm (orchestrator or potential orchestrators) an innovation ecosystem is being built?*. It can

19 HAN, J. et al. Enhancing the understanding of ecosystems under innovation management context: Aggregating
conceptual boundaries of ecosystems. In: Industrial Marketing Management, 2022, nr. 106, p. 112-138. ISSN 1873-
2062.
20 JACOBIDES, M. G., CENNAMO, C., GAWER, A. Towards a theory of ecosystems. In: Strategic management
journal, 2018, nr. 39(8), p. 2255-2276. [accessed 11.10.2022]. Available at: https://doi.org/10.1002/smj.2904
2L CHEN, J., HU, Y., GAO, Y., WANG, Q., LIU, Z. Orchestrating an innovation ecosystem: The role of hub firms
and ecosystem based on dynamic capabilities. In: 2019 International Conference on Strategic Management
Proceedings. Francis Academic Press, 2019. [accessed 11.10.2022]. Available at: DOI: 10.25236/icsm.2019.043.
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be an actor or a company??, digital platform? 2*, business unit?® and etc. The results of the activities
of the focal firm and the innovation ecosystem are determined by the nature of the activities of all
its participants.

Actors. Actors can be individuals, companies, universities, research institutes, technology
platforms, venture capital and similar funds®®, governments, suppliers, manufacturers, start-ups,
small and medium-sized enterprises, etc. All of them are interconnected by their functions, that is,
the exchange of knowledge, information, technologies and others (Appendix 2). The result of the
activity of the key actors of the ecosystem influences and determines the success / failure of its
value proposition and each member of the ecosystem separately.

Idea transformation process. An innovation ecosystem is a description of innovation as a
process of transforming an idea into a marketable product or service. The key idea around which
an ecosystem begins to form can be the creation of a new product, a new technology, the
development of digital platforms, etc. ldeas can be implemented as commercial and non-
commercial (social) innovations. IE covers the process of moving from an idea/invention to its
commercialization (promotion to the market) and is a means for co-creation and introduction to
the market of inventions?’. The innovation process is non-linear and requires feedback at every
stage of innovation creation. These qualities of the process will define the ecosystem as a complex
system.

The innovation ecosystem and the innovation process are interdependent and closely related
because IE provides the necessary inputs and support for the innovation process. The innovation
process, on the other hand, is a sequence of actions related to the creation and implementation of
new ideas or products. To achieve success, it relies on the resources and support of the innovation
ecosystem. The innovation ecosystem can influence the direction and scale of the innovation
ecosystem. process, and the innovation process, in turn, can influence the development and
dynamics of the ecosystem.

Value proposition. The value proposition is the defining element and common goal of the

22 INGENS, B., MIEHE, L., GASSMANN, O. The ecosystem blueprint: How firms shape the design of an ecosystem
according to the surrounding conditions. In: Long Range Planning, 2021, nr. 54(2). [accessed 21.11.2021]. Available
at:https://www.sciencedirect.com/science/article/pii/S0024630120302429

23 HELFAT, C.E., RAUBITSCHEK, R.S. Dynamic and Integrative Capabilities for Profiting from Innovation in
Digital Platform Based Ecosystems. In: Research Policy, 2018, nr. 47(8), p. 1391-1399. ISSN 0048-7333.

24 CUSUMANO, M. A., GAWER, A. The elements of platform leadership. In: MIT Sloan management review, 2002,
nr. 43(3), p. 51-58. ISSN 0360-8581.

% PELLIKKA, J., ALI-VEHMAS, T. Managing Innovation Ecosystems to Create and Capture Value in ICT Indus-
tries. In: Technology Innovation Management Review, 2016, nr. 6(10), p. 17-24. ISSN 1927-0321.

26 WESSNER, C.W. Entrepreneurship and the innovation ecosystem policy lessons from the United States. In:
Local Heroes in the Global Village, Springer, Boston, MA, 2005. p. 67-89. ISSN 1613-8333.

2 The Global Competitiveness Report 2015-2016. World Economic Forum, Geneva, 2015. 393 p. [accessed
11.04.2020]. Available at: https://www3.weforum.org/docs/gcr/2015-2016/Global _Competitiveness Report 2015-

2016.pdf.
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participants 1E28, An innovation ecosystem allows its members to work together to create value
that they could not create alone, and extract value from new, complex value propositions?.

Connections between actors IE. IE members have common goals and a shared vision of the
desired change®. On their basis, there are stable relationships that are formed in the network
between individuals and organizations. IE is characterized by direct and reverse connections,
incoming and outgoing flows of substances and energy (ideas, value, people, information, capital
and other resources). The links between ecosystem participants can be different: financial,
distribution, research, information, protective (security), industrial and commercial, etc.

Innovation ecosystems can be closed or open. The specific content of these ecosystems may
vary depending on their objectives and focus. Closed innovation ecosystems rely on internal
research and development (R&D) to generate new ideas and bring them to market3!. This approach
involves a high degree of control over the innovation process and intellectual property and may be
suitable for organizations that require a high level of confidentiality or have limited external
resources.

Open innovation ecosystems typically involve a variety of actors, including individuals,
organizations, and institutions that work together to create and share knowledge and innovation®?.
The innovation ecosystem is an open, self-organizing, self-regulating, and self-developing system
that is characterized by its complexity. The result of the interrelations of actors is: the joint creation
of innovations or the formation of an innovative environment based on inter-firm or inter-
organizational networks®3; the formation of various communities in which its members combine
their resources on mutually beneficial principles in order to jointly achieve innovative results;
adaptation of all participants to the new organizational order. The innovation environment is a
physical and virtual space. It is a platform for innovation, participants and networks involved in
the innovation process, a regulatory framework that supports or hinders innovation, and cultural
and social norms that shape attitudes and behaviors toward innovation. Creation of stable

connections between people, organizations and their solutions can arise shared vision and inter-

8 WALRAVE, B., TALMAR, M., PODOYNITSYNA, K.S., ROMME, A.G.L., VERBONG, G.P.J. A Multi-level
Perspective on Innovation Ecosystems for Path-breaking Innovation. In: Technological Forecasting & Social Change,
2018, nr.136, p. 103-113. ISSN 0040-1625.

2 DATTEE, B., ALEXY, O., AUTIO, E. Maneuvering in poor visibility: how firms play the ecosystem game when
uncertainty is high. In: Academy of Management Journal, 2021, nr. 61(2), p. 466—-498. ISSN 0001-4273.

8 RUSSELL, M.G., STILL, K., HUHTAMAKI, J., YU, C., RUBENS, N. Transforming innovation ecosystems
through shared vision and network orchestration. In: Proceedings of the Triple Helix IX International Conference:
Silicon Valley: Global Model or Unique Anomaly?, 11-14 Julie, 2011, California: Stanford, 2011. p. 1-21.

31 KONIETZKO, J., BOCKEN, N., HULTINK, E. J. Circular ecosystem innovation: An initial set of principles. In:
Journal of Cleaner Production, 2020, nr. 253, p. 377-387. ISSN 0959-6526.

%2 RADZIWON, A., BOGERS, M. Open innovation in SMEs: Exploring inter-organizational relationships in an

Ecosystem. In: Technological Forecasting & Social Change, 2019, nr. 146, p. 573-587. ISSN 0040-1625.
33 WESSNER, C.W. Entrepreneurship and the Innovation Ecosystem Policy Lessons from the United States. In: Local
Heroes in the Global Village, Springer, Boston, MA, 2005, p. 67-89. ISSN 1613-8333.
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company networks, as well as a network community, whose members combine their resources on
mutually beneficial principles and can achieve innovative results. The general idea is that effective
collaboration and interaction between the participants of the innovation ecosystem can lead to
positive results and benefits for all participants.

Bacon E. and others distinguish two approaches to the study of the open innovation
ecosystem: one relies on geographically close ecosystems, the other on the creation and capture of
value4. Within the framework of these statements, the concept of an innovation ecosystem either
explores the process of joint creation of co-creation, or a set of institutional conditions for the
formation of territorial ecosystems.

Relationship between actors. The innovation ecosystem is characterized by dynamic and
complex relationships among actors through collaboration®®, coordination, co-creation®,
convergence and complementarity. The result of these relationships is the creation of conditions
for joint development and a mechanism for sharing benefits.

Resources. The ecosystem allows the central entity to expand the boundaries of its own
capabilities by attracting resources from other participants in the ecosystem (for example,
knowledge). They can be funds, talents, material resources, information, etc. Universities and
research institutes can provide enterprises with a large number of relevant professional talents to
promote the sustainable development of 1E%'.

Innovation Ecosystem Strategy. Typically, a focal firm develops a strategy in the context of
an ecosystem that coordinates the flow of knowledge and takes into account the interests of all its
members®® and problems in the process of emergence and further development of the ecosystem.

Ecosystem boundaries can be established according to certain criteria®®: by boundaries of
innovation ecosystems determine the dominant objects, which can be a leading firm, technology
and digital platforms; by geographical coverage (local, regional, national or global); by level
(global, world (supranational), national, regional, corporate, individual or local (within

organizations, clusters, etc.)); by time scale (from the beginning of occurrence to the future or

3 BACON, E., WILLIAMS, M.D., DAVIES, G.H. Recipes for success: Conditions for knowledge transfer across
open innovation ecosystems. In: International Journal of Information Management, 2019, nr. 49, p. 377-387. ISSN
2684012.
% SARAGIH, H.S., TAN, J.D. Co-innovation: A review and conceptual framework. In: International Journal of
Business Innovation and Research, 2018, nr. 17(3), p. 361-377. ISSN 1751-0252.
3 KETONEN-OKSI, S., VALKOKARI, K. Innovation ecosystems as structures for value co-creation. In: Technology
Innovation Management Review, 2019, nr. 9(2), p. 25-35. ISSN 1927-0321.
STFENG, L., LU, J., WANG, J. A Systematic Review of Enterprise Innovation Ecosystems. In: Sustainability, 2021,
nr. 13(10), p. 2-26. ISSN 2071-1050.
3 JANSITI, M., LEVIEN, R. Strategy as Ecology. In: Harvard Business Review, 2004, nr. 82(3), p. 68-78. ISSN
0017-8012.
% COBBEN, D., OOMS, W., ROIJAKKERS, N., RADZIWON, A. Ecosystem types: A systematic review on
boundaries and goals. In: Journal of Business Research, 2022, nr. 142, p. 138-164. ISSN 1873-7978.
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static versus dynamic interactions); by permeability (open or closed); by types of flows
(knowledge, values, materials, etc.).) and others. The ecosystems are based on mechanisms of self-
development, but if the boundaries are permeable, the limits of the ecosystem are difficult to
determine due to the possible participation of individual companies in several ecosystems.

Dynamics of the ecosystem. The innovation ecosystem is dynamically developing as a result
of interaction between its participants, new needs and transforming due to new circumstances.
Ecosystem dynamism creates opportunities to create and capture value?.

Different types of ecosystems are considered in the economic literature: industrial,
entrepreneurial*!, social, innovative, national, university entrepreneurial ecosystem*? (Appendix
4). Another classification considers the following types: product®®, service ecosystem*,
knowledge®, business ecosystems, innovation and digital ecosystems. Some authors distinguish
ecosystems: innovations, platforms, products and services, interests, commerce, software
ecosystems, innovation clusters*, startup ecosystemssr. Innovation ecosystems can be divided into
several innovation ecosystems, in which case they can compete or complement each other*’. An
example could be startup ecosystem, venture ecosystem, university ecosystem, etc.

Comparing the innovation ecosystem with other ecosystems*, one can see similarities and
differences. Thus, a business ecosystem is a network structure consisting of a central organization
(may be a platform) that provides the actors interacting with it with joint resources and benefits.
The knowledge ecosystem is the actors grouped together to share knowledge in order to obtain

benefits. The innovation ecosystem is a synthesis of the two previous*®. The business ecosystem

4 HELFAT, C.E., RAUBITSCHEK, R.S. Dynamic and Integrative Capabilities for Profiting from Innovation in
Digital Platformbased Ecosystems. In: Research Policy, 2018, nr. 47(8), p. 1391-1399. ISSN 0048-7333.
4 STAM, F.C., SPIGEL, B. Entrepreneurial Ecosystems. In: U.S.E Discussion Paper Series, 2016. [accessed
14.07.2020]. Available at: https://econpapers.repec.org/paper/usetkiwps/1613.htm
4 PILINKIENE, V., MACIULIS, P. Comparison of different ecosystem analogies: The main economic determinants
and levels of impact. In: Procedia-social and behavioral sciences, 2014, nr. 156, p. 365-370. DOI:
10.1016/j.sbspro.2014.11.204. ISSN 1877-0428.
“YIND., MING, X., ZHANG, X. Sustainable and Smart Product Innovation Ecosystem: An integrative status review
and future perspectives. In: Journal of Cleaner Production, 2020, nr. 274, p. 1-19. ISSN 0959-6526.
# VARGO, S.L., AKAKA, M.A., WIELAND, H. Rethinking the process of diffusion in innovation: A service-
ecosystems and institutional perspective. In: Journal of Business Research, 2020, nr. 116, p. 526-534. ISSN: 0019-
8501.
4 JARVI, K., ALMPANOPOULOU, A. Organization of Knowledge Ecosystems: Prefigurative and Partial Forms.
In: Research Policy, 2018, nr. 47(8), p. 1523-1537. ISSN 0048-7333.
4% SMORODINSKAYA, N., RUSSELL, M., KATUKOV, D., STILL, K. Innovation ecosystems vs. innovation
systems in terms of collaboration and co-creation of value. In: Proceedings of the 50th Hawaii international conference
on system sciences, 2017. [accessed 07.10.2019]. Available at: http://hdl.handle.net/10125/41798.
47 ADNER, R., KAPOOR, R. Value creation in innovation ecosystems: how the structure of technological
interdependence affects firm performance in new technology generations. In: Strategic Management Journal, 2010,
nr. 31 (3), p. 306-333. ISSN 0143-2095.
48 PILINKIENE, V., MACIULIS, P. Comparison of different ecosystem analogies: The main economic determinants
and levels of impact. In: Procedia-social and behavioral sciences, 2014, nr. 156, p. 365-370. ISSN 1877-0428.
4 VALKOKARI, K. Business, innovation, and knowledge ecosystems: How they differ and how to survive and thrive
within them. In: Technology Innovation Management Review, 2015, nr. 5(8), p. 15-24. ISSN 1927-0321.
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has the goal of obtaining value, and the goal of the innovation ecosystem is to create new value,
so the first can evolve into the second. In the business ecosystem, the emphasis is on competition,
and in the innovation ecosystem on cooperation. It is the interdependence between different actors
based on their cooperation, co-development and co-creation of value that distinguishes the
innovation ecosystem from the business ecosystem®®. The digital ecosystem aims to create added
value for customers by optimizing data and workflows from various internal departments, tools,
systems, as well as customers, suppliers and external partners.

Through entrepreneurship, people create opportunities for innovation, which means
introducing something new. It can be an idea, product, technology, model or service. On the other
hand, turning a great idea into a business opportunity is entrepreneurial. The ratio of
entrepreneurial and innovation ecosystems is as follows: the former are aimed at the emergence of
new firms, the latter are aimed at the joint creation of value®. An innovation ecosystem is used to
support entrepreneurship.

The formation of ecosystems is associated with various goals and motives. Innovation
ecosystems, like entrepreneurship or knowledge ecosystems, are closely related to their ability to
explore and adopt new knowledge. However, the motives for knowledge sharing differ depending
on the type of ecosystem. If innovation ecosystems are aimed at interdisciplinary and intersectoral
collaboration®?, which results in new competencies and resources, entrepreneurial ecosystems are
more focused on the coordination and development of social networks in certain geographic
contexts, and knowledge ecosystems are organized around the collaborative search for knowledge
in a specific learning context. The innovation ecosystem as a dynamic and adaptive organism
creates, consumes and transforms knowledge into innovative products. Each of these ecosystems
has different goals and objectives, actors (participants), environment and various interactions
between them.

According to the author, the differences between innovation ecosystems and other types are
co-evolution and relationships between IE participants, the key position of information and
communication technologies, and actions in the “open innovations” paradigm. Similarities are a

large group of actors, one or more of whom play a leadership role; the presence of interconnection

50 VASCONCELOS GOMES, L. A. et al. Unpacking the innovation ecosystem construct. Evolution, gaps and trends.
In: Technological Forecasting and Social Change, 2018, nr. 136, p. 30-48. ISSN 0040-1625.
I THOMAS, L.D., SHARAPOV, D., AUTIO, E. Linking Entrepreneurial and Innovation Ecosystems: The Case of
AppCampus. In: Entrepreneural Ecosystems and the Diffusion of Startups. Glos: Edward Elgar Publishing LTD, 2018,
p. 35-64. ISBN 978 1 78471 005 7.
52 SCHROTH, F., HAUBERMANN, J.J. Collaboration Strategies in Innovation Ecosystems: An Empirical Study of
the German Microelectronics and Photonics Industries. In: Technology Innovation Management Review, 2018, nr.
8(11), p. 4-12. ISSN 1927-0321.
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and interdependence between actors; uniting around the value proposition; the need to adapt
participants to the characteristics of the ecosystem.

The concept of an innovation ecosystem has led to the development of approaches that help
in comprehending the groups of factors that affect the growth of such ecosystems, as illustrated in
Table 1.3.

Table 1.3. Factors influencing the development of innovation ecosystems [developed by the
author based on®-]

Determining Description of a group of factors
Factors
Benefits of Constant transformation of technologies and resources into new products
innovation with lower costs, adaptation to a changing environment and the creation of
new niches®
Strategies Development of processes, work with partners and potential followers,

creation of an innovative strategy that takes into account the risks inherent
in the ecosystem®*

Infrastructure The creation and diffusion of innovations and entrepreneurial activities are
shaped by local infrastructure, its externalities, specialized services, and
levels of trust associated with relationships between agents®

Human resources | Availability of talented people; concentration of researchers, entrepreneurs
and various institutions; having an entrepreneurial culture®®

Policy change Implementation of a new macroeconomic policy by the government that
promotes communication and cooperation among innovative actors to
promote innovation, accelerate the innovation process and reduce costs and
risks®’

The table lists the different factors that determine the effectiveness of an innovation

ecosystem. The innovation ecosystem is aimed at the commercialization of innovations. One of
the main goals of the emergence of IE was the emergence of an approach that promotes the
introduction of innovative products and services to the market (the innovation advantage factor).
However, sustainable development and successful innovation activities in the long term are
impossible without strategic management (strategic factor). To create innovations in the context
of innovation ecosystems, a special infrastructure is important (a set of organizations and
institutions for servicing and supporting the process of creating innovations), which contributes to

the emergence of a synergistic effect (infrastructure factor). The ecosystem approach makes new

53 JANSITI, M., LEVIEN, R. Strategy as Ecology. In: Harvard Business Review, 2004, nr. 82(3), p. 68-78. ISSN
0017-8012.
% ADNER, R. Match your innovation strategy to your innovation ecosystem. In: Harvard Business Review, 2006, nr.
84, p. 98-107. ISSN 0017-8012.
%5 FISCHER, B., FACCIN, K., MEISSHER, D., de VASCONCELOS GOMES, L. A. Innovation ecosystems: theory
and evidence. In: Innovation & Management Review, 2019. [accessed 04.08.2020]. Awvailable at:
DOI:10.13140/RG.2.2.10996.50565
% OH, D.S., PHILLIPS, F., PARK, S., LEE, E. Innovation Ecosystems: A Critical Examination. In: Technovation,
2016, nr. 54, p. 1-6. ISSN 0166-4972.
SFENG, L., LU, J., WANG, J. A Systematic Review of Enterprise Innovation Ecosystems. In: Sustainability, 2021,
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demands on people, whether they are representatives of production, public administration, science
or civil society (the human factor). When developing economic policies, it is necessary to
introduce integrated thinking, promote the quantitative and qualitative expansion of actors' ties,
increase the number of interaction centers, promote the targeted elimination of internal and
external communication gaps, etc. (policy change factor). According to the author, these factors
are interconnected and need to work together to create a supportive and effective innovation
ecosystem. Successful innovation requires the coordination of these different factors, as well as
the ability to adapt to a constantly changing environment.

Disclosure of the essence of the term "innovation ecosystem" has become the subject of
much discussion in the economic scientific literature and in practice. Firstly, this concept is used
indiscriminately®®, which casts doubt on its contribution to science and the possibility of
transferring theory to practice. Secondly, criticism is built around reducing the concept of the
innovation ecosystem to a static and deterministic framework, rather than recognizing its dynamic
and complex nature, to the interdependence and mutual influence of its various components.

Based on the analysis of scientific works, in this paragraph, the author has implemented the
goal of revealing the essence of the innovation ecosystem as a community of actors to bring joint
innovations to the market based on interaction and relationships, relevant approaches and
fundamental aspects of the concept of the innovation ecosystem, and also identified factors
influencing the development innovation ecosystem. IE research can be focused both on individual
aspects of the innovation ecosystem (knowledge transfer, connections and configuration) and on
its individual participants (from the perspective of universities, central firm, small and medium

enterprises, etc.).

1.2. Approaches to the Formation and Development of the University innovation ecosystem

The main goal of higher education institutions is the creation and dissemination of
knowledge, its accumulation and transmission to the next generations, as well as the development
of people's ability to use their own knowledge in life and in professional activities. Higher
education can be seen as a focus of knowledge and its application, as an institution that contributes
greatly to economic growth and development by stimulating innovation and skills development.
Innovation is a tool for necessary and positive changes that are associated with the transformation
of society (or innovation in society) and the transformation of the university (or innovation in the

university)®°.

%8 RITALA, P., ALMPANOPOQULOQU, A. In defense of ‘eco’ in innovation ecosystem. In: Technovation, 2017, nr.
60-61, p. 39-42. ISSN 0166-4972.
S CAl, Y., MA, J., CHEN, Q. Higher Education in Innovation Ecosystems. In: Sustainability, 2020, nr. 12(11), p. 43-
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The purpose of this paragraph is to reveal approaches to the formation and development of
innovation ecosystems of higher education institutions.

At present, significant changes are taking place in the field of higher education, which are
necessary for its further sustainable development. On this path, the role of the university in society,
its mission and key tasks are changing. The university, in addition to its traditional educational
role (first mission), conducts scientific research and bases its education on this research (second
mission) and transfers knowledge and technology to industry and society through the
commercialization of innovations (third mission)®.

Universities carrying out the third mission are called "entrepreneurial” ®*. The main criteria
for classifying a university as an entrepreneurial one is freedom in the development of strategic
goals; combining the three missions of the university: educational, research and economic and
social development; possession of a significant degree of autonomy and non-control of the state
and business; focusing on new sources of funding, creating new business organizations, and
demonstrating entrepreneurial behavior. These universities carry out activities to stimulate the
promotion of innovations to the market, including patenting, licensing; management of intellectual
property rights; assisting in the creation of new enterprises (spin-of, start-up). Universities also
conduct joint research with various enterprises and organizations, engage in consulting,
networking, entrepreneurship training, etc. The entrepreneurial university forms an entrepreneurial
ecosystem, promising technological markets, and becomes a platform for creating the country's
economic superiority at the global level. Classic examples of entrepreneurial universities are the
Massachusetts Institute of Technology (MIT), Stanford University and a number of European
universities.

University 4.0 is technologically connected with the digital-communicative revolution,
which allows to form a new platform for the preservation and transfer of knowledge, for
intellectual communication and thinking, for the creation of "smart" systems: industries, cities,
states. This university should act as an intermediary for integration processes between different
sectors of society®. Research and innovation activity of the university involves a significant
increase in the integration potential of the university and its social mission, the formation of the
university as a large multifunctional ecosystem (Appendix 5).

Thus, at present, there are obvious trends in the development of universities and higher

8 MIGUEIS, R., PAOLUCCI, E. Role of universities of science and technology in innovation ecosystems: towards
mission 3.1. Leuven: Cesaer, 2018. 36 p. ISBN 978-92-79-68006-9.

61 ETZKOWITZ, H. The evolution of the entrepreneurial university. In: International Journal of Technology and
Globalization, 2004, nr. 1(1), p. 64—77. ISSN 1476-5667.

62 GIESENBAUER, B., MULLER-CHRIST, G. University 4.0: Promoting the transformation of higher education
institutions toward sustainable development. In: Sustainability, 2020, nr. 12(8), p. 3371. [accessed 02.11.2022].
Available at: https://doi.org/10.3390/su12083371
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education, including the change in the types of universities (entrepreneurial, research, innovation-
technology, networking, etc.) due to strengthening in scientific activity and experimentation, the
transition from competition to partnership, the combination of new and traditional formats of
training, the redevelopment of educational premises in the format of Open Space, etc.

The literature highlights the key role of educational institutions in the development of
innovation ecosystems. It is expressed in the formation of human capital®® ®, conducting
collaborative research with industry (leading to an increase in the number of patents, including
joint ones, and scientific publications)®, in the creation of new knowledge-intensive enterprises.
The European University Association®® focuses on regional participation of universities, Y. Cai®’
%8 understands the role of universities in the innovation ecosystem as crucial, as they are not only
the source of scientific and technological research but also serve as hubs for interdisciplinary
collaboration, industry partnerships, entrepreneurship education, and the transfer of knowledge
and technology to society, contributing to economic growth and social development (Appendix 6).

The concept of "ecosystem™ is particularly relevant to the main directions of the university
as an educational, entrepreneurial, and innovative ecosystem, as it emphasizes the interdependent
relationship between various actors and elements within the university environment, including
students, faculty, staff, industry partners, community stakeholders, and resources. By viewing the
university as an ecosystem, it becomes clear that each of these elements has a unique role to play
in creating a dynamic and thriving environment that supports learning, research, and
entrepreneurship.

For the university, the concept of "ecosystem" is associated with its main areas of activity:
educational, entrepreneurial, and innovative. Each of these areas plays a unique role in the
formation and development of a dynamic environment that supports learning, research, and
entrepreneurship.

The educational ecosystem is aimed at the comprehensive development of its participants

(the formation of the necessary educational and professional skills, training in interpersonal

6 BENNEWORTH, P., HOSPERS, G.J. The new economic geography of old industrial regions: Universities as
global-local pipelines. In: Environment and Planning, 2007, nr. 6, p. 779-802. ISSN 2399-6552.
6 PINTO, I. Spotlight - Radical Education Organizations. Israel: Representing the Institute for Future Studies in
Education, 2021. 68 p. (Herber)
8 COWAN, R., ZINOVYEVA, N. University effects on regional innovation. In: Research Policy, 2013, nr. 3, p. 788—
800. ISSN 0048-7333.
 REICHERT, S. The Role of Universities in Regional Innovation Ecosystems. In: EUA study, Brussels: European
University Association, 2019, p. 22-47. ISBN 9789078997030.
7 CAl, Y., FERRER, B.R.; LASTRA, J.L. Building University-Industry Co-Innovation Networks in Transnational
Innovation Ecosystems: Towards a Transdisciplinary Approach of Integrating Social Sciences and Artificial
Intelligence. In: Sustainability, 2019, nr. 11(17), p. 46-56. ISSN 2071-1050.
8 CAIl, Y., MA, J., CHEN, Q. Higher Education in Innovation Ecosystems. In: Sustainability, 2020, nr. 12(11), p. 43-
56. ISSN 2071-1050.
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communication skills), providing all ecosystem participants with a specific experience that is
applied throughout life.

“Entrepreneurial-university ecosystem™®® focuses on the complex of relationships between
elements of the university environment and representatives of the business sector, which can
stimulate economic development through the transfer of knowledge; a combination of
entrepreneurial culture and social responsibility °; integrating a culture of innovation into all
layers of the educational institution, supporting the creation and growth of start-ups. An example
of a university entrepreneurial ecosystem is MIT, where the process of creating innovations goes
from generating ideas to creating innovative companies. This concept is constantly evolving in
several directions: university entrepreneurship’® or academic entrepreneurship’ and its
relationship to innovation; education and entrepreneurship training to develop entrepreneurial
thinking " etc.

The presence of business representatives contributes to the development of various forms
of commercialization of technologies and innovations at the university: custom-made R&D and
the creation of university spin-offs . At the same time, it is possible to more effectively form
various sites aimed at the development of projects and their subsequent commercialization.
(Business incubator’, accelerator, techno-park) in the university environment. The process of
involving real practitioners from the business environment for the evaluation, coordination and
possible financing of student entrepreneurial initiatives is also more simplified. New types of
relationships between universities, the state and business in the context of the development of a

society based on knowledge are revealed in such studies as the innovation system’®, Triple Helix

9 XIE, Y., ZHANG, W. Construction and Measurement of University-based Entrepreneurial Ecosystem Evaluation
Index System: A Case Study of Zhejiang University in China. In: ASEE American Society for Engineering Education,
2019. ISSN 2153-5868. [accessed 02.06.2020]. Available at: https://peer.asee.org/32541

"0 SORENSEN, M.P. et al. The Responsible University: Exploring the Nordic Context and Beyond. Springer Nature,
2019. 318 p. ISBN 978-3030256456.

T ROTHAERMEL, F.T., AGUNG, D.S., JIANG, L. University entrepreneurship: a taxonomy of the literature. In:
Industrial and corporate change, 2007, nr. 4, p. 691-791. ISSN 1464-3650.

2 SHANE, S. Academic entrepreneurship: University spinoffs and wealth creation. New York: Edward Elgar
Publishing, 2004. 352 p. ISBN 978 1 84542 221 9.

8 AUDRETSCH, D.B. From the entrepreneurial university to the university for the entrepreneurial society. In: The
Journal of Technology Transfer, 2014, nr. 39(3), p. 313-321. ISSN 8929912.

"4 PIRNAY, F., SURLEMONT, B., NLEMVO, F. Toward a typology of university spin-offs. In: Small business
economics, 2003, nr. 4, p. 355-369. ISSN 1573-0913.

S CARAYANNIS, E.G., ZEDTWITZ, M. Architecting global-local, real-virtual incubator networks as catalysts and
accelerators of entrepreneurship in transitioning and developing economies: lessons learned and best practices from
current development and business incubation practices. In:Technovation, 2005, nr. 2, p. 95-110. ISSN 0166-4972.
8 FREEMAN, C. The National System of Innovation in historical perspective. In: Cambridge Journal of Economics,
1995, nr. 19, p. 5-24. ISSN 0309-166X.
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model’’, open innovation’®, RIS3 model”® (Research and Innovation Strategies for Smart
Specialization).

If the entrepreneurial ecosystem of the university is focused on helping people turn their
ideas into new enterprises and start-ups, to raise the entrepreneurial level of the city / region /
country by positioning universities as centers of entrepreneurship, then the innovation ecosystem
is focused on supporting and promoting innovations (new technologies, products, and knowledge)
in the university community and beyond. The university innovation ecosystem (UIE) promotes
cooperation and knowledge exchange between various stakeholders in creating new ideas, solving
complex problems, transferring technologies, and turning research into real results, organizes
processes of unity, integration, and coordination of resources of other members of the innovation
ecosystem (state, enterprise, etc.) around the university on mutually beneficial terms.

The university innovation ecosystem (UIE) as an open system has a specific place in the
larger innovation ecosystem based on partnerships®. The university innovation ecosystem
includes two different components: research driven by fundamental, applied research, and
commercial driven by the market®! (Appendix 7). In other words, the UIE acts as an intermediary
between the university and the external market environment, combining research (knowledge)
with the production and distribution (business) of new products (values). Innovation ecosystems
of modern universities®? responsible for promoting and stimulating innovation for the development
of not only new enterprises, but also society.

The university innovation ecosystem is, according to the author, a set of relationships
between the subjects of the innovation process, the participants of which have different
competencies and capabilities. They constantly exchange knowledge, manage its flows, distribute
and use this knowledge and experience, pool resources with other participants to support the
creation and development of innovative ideas and technologies. They are interdependent on each

other and interact through partnership agreements to bring these ideas to market.

"TETZKOWITZ, H., ZHOU, C. The triple helix: University—industry—government innovation and entrepreneurship.
Routledge, 2017. ISBN 978-0415964517.
8 CHESBROUGH, H.W. Open Innovation: The New Imperative for Creating and Profiting from Technology.
Harvard Business School, 2003. 227 p. ISSN 0017-8012.
 LANDABASO, M. Research and innovation strategies for smart specialisation. European Commission. Paris:
European Commission, DG REGIO, Thematic Coordination and Innovation, 2012. [accessed 09.09.2019]. Available
at: https://unece.org/fileadmin/DAM/ceci/documents/2012/ICP/TOS_ICP/Landabaso.pdf
8 ISRAELLI, M. The university's innovative ecosystem: management aspects. In: Materials of the XXV1 international
scientific-practical conference “Education: tradition and innovation” April 29 2021. Prague: WORLD PRESS s.r.0.,
2021, p. 44-48. ISSN 978-80-88005-64-3.
81JACKSON, D.J. What is an Innovation Ecosystem? National Science Foundation, Arlington. [accessed 10.09.2021].
Auvailable at: http://urenio.org/wp-content/uploads/2011/05/What-is-an-Innovation-Ecosystem.pdf.
8 BRUNO, B., AURORA, Z., DIEGO, S. Orchestrating university innovation ecosystem: the case of a brazilian
university. In: Revue Internationale d'Intelligence Economique, 2020. [accessed 08.09.2021]. Available
at:https://www.researchgate.net/publication/342437042_ORCHESTRATING_UNIVERSITY_INNOVATION_EC
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The university ecosystem is able to develop at different levels: at the macro and micro levels.
At the macro level, the university ecosystem is created and developed to promote and market
(international/national/regional) own or joint developments. At the same time, the university acts
as an important component of other ecosystems® (for example, entrepreneurial, innovative, etc.).
The university as an open system can participate in various ecosystems depending on the goals
and commercialization of research developments (Appendix 8). Ecosystem participants are
interdependent from each other and interact on the basis of partnership agreements in the process
of commercialization. This allows you to create unique intellectual, industrial, infrastructural,
informational, cultural and other values. As a result of interactions, the university develops and
maintains the sustainability of academic entrepreneurship. An important condition for this is the
preparation of the market for innovative products of the university at the local, regional and
international levels.

At the micro level, the goal of the university ecosystem is to create conditions for the organic
and fruitful interaction of the elements of the innovation ecosystem. Ecosystems at the micro level
arise from university entrepreneurship (academic entrepreneurship) and are associated with the
activities of individuals, universities and companies, which should be “vertically connected”®* to
macro level results in terms of regional, national economic indicators (development, R&D
intensity and social benefits).

The university ecosystem in terms of structure can be defined as entrepreneurial, but it is
aimed at the innovative development of the university (an institutional entrepreneur in the
innovation ecosystem®). In an entrepreneurial/innovative institution of higher education, teaching,
research and social activities are interconnected®®. In other words, the elements of entrepreneurship
and innovation in the university ecosystem are closely intertwined.

There is no consensus in the scientific literature regarding the elements and structure of the
ecosystem of an innovative/entrepreneurial university, as well as ways for effective functioning
and development. Based on the content of approaches to the study of innovation ecosystems, the
author believes that an integrated approach to the analysis of all elements of university innovation

8 FUSTER, E., PADILLA-MELENDEZ, A., LOCKETT, N., DEL-AGUILA-OBRA, A.R. The emerging role of
university spin-off companies in developing regional entrepreneurial university ecosystems: The case of Andalusia.
In: Technological Forecasting and Social Change, 2019, nr. 141, p. 219— 231. ISSN 0040-1625.

8 HAYTER, C.S., NELSON, A.J., ZAYED, S., O’CONNOR, A.C. Conceptualizing academic entrepreneurship
ecosystems: A review, analysis and extension of the literature. In: The Journal of Technology Transfer, 2018, nr.
43(4), p. 1039-1082. ISSN 8929912.

8 CAl, Y., MA, J., CHEN, Q. Higher Education in Innovation Ecosystems. In: Sustainability, 2020, nr. 12(11), p. 43-
56. ISSN 2071-1050.

% GIBB, A., HOFER, A.R., KLOFSTEN, M. The entrepreneurial and innovative higher education
institution. HEInnovate-A review of the concept and its relevance today. 2018. [accessed 07.11.2022].

Available at: https://heinnovate.eu/sites/default/files/heinnovate_concept_note.pdf.

38


https://heinnovate.eu/sites/default/files/heinnovate_concept_note.pdf

ecosystems will make it possible to identify the general conditions for their creation, operation and
development.

Further consideration of the structure of the university innovation ecosystem by the author
will be considered in the following sequence: the purpose of the innovation ecosystem and the
process of commercialization, the subjects of the UIE and the network of their interaction, the
specifics of the environment: formal and informal institutions, resources, infrastructure, culture.

Goals of the innovation ecosystem. One of the primary objectives of a higher education
institution is to establish the nucleus of the regional innovation ecosystem. Ensuring the
effectiveness of the innovation process in the university can be achieved through the formation of
an innovation ecosystem, which is aimed at the commercialization of innovations (a specific
commercial result) and will contribute to the accelerated technological, economic and socio-
cultural development of the region.

The process of commercialization. Commercialization is essential in the innovation
ecosystem as it helps link research with practical applications, turning academic research into
tangible products and services for the benefit of society. The university innovation ecosystem in
the process of commercialization should provide a continuous connection between all links in the
process of creating innovations: from the formation of an idea (search, evaluation and selection of
promising projects and developments) to the introduction of innovation (in the form of
technologies / products / services) to the market. This requires the attraction of financial and other
funds, the legal consolidation of the rights to university research (licensing of intellectual
property), the creation of a spin-off (which can turn into a separate start-up) and entry into the
market.

The process of commercialization of innovations is carried out mainly by the technology
transfer center or office. The university development is transferred to this organization, and it is
engaged in the further implementation of the project on a professional basis. All issues of licensing,
patenting and intellectual property management are within the scope of the employees of this
organization. This allows developers to fully focus on creating innovation. In the process of
commercialization, some functions can be combined in one technology transfer center, some can
be provided by partners in the innovation ecosystem.

Increasing the efficiency of research and entrepreneurial functions directly affects the
innovative level of the university. Increasing the amount of research and increasing the number of
projects/technologies using external elements of the ecosystem contributes to increased
innovation, the development of interdisciplinary cooperation, the stimulation of economic growth,
the satisfaction of social needs, the increase in competitiveness, which can contribute to the success

and influence of the university and its stakeholders.
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Universities can be seen as one of the most striking examples of a multi-component and
polystructural ecosystem. According to the author, there is no universal model of the university
innovation ecosystem, which will have the same structure. The main structural elements of the
UIE in each university have their own characteristics and depend on various factors of the external
and internal environment.

In Figure 1.2 the author presented the innovation ecosystem model of the university,
highlighting its main elements (participants, innovation policy, infrastructure, resources, culture),

which are characteristic of any ecosystem.

University
Society/ Politics Human Culture Technical Market
oclety capital resources
Culture < Government
Education Research (R&D)
¥ _ v
Entrepreneur Spin-off Organizatii de transfer
de tehnologie
T Startup
Educational Platforms Funding bodies |
centers : 2
Commercial
company

Figure 1.2. Innovation ecosystem model of the university [developed by the author based

In connection with the change of the innovation process itself from linear to more and more
"cyclical”, it becomes insufficient to know only the R&D algorithm. There is a need for close
collaboration with a large number of subjects (participants and stakeholders) to form the ideas
necessary for consumers.

Subjects of the university innovation ecosystem. In general, two groups of subjects of the
university innovation ecosystem can be distinguished: external and internal. The first group
includes the state (state and regional bodies), business partners (large industrial enterprises, small
and medium-sized businesses, university graduates), research organizations, other universities,
venture partners, investors, social organizations, etc.

The university innovation ecosystem unites various participants in a common network of

cooperation to create innovations and promotes the generation of ideas, their development and

8 ISRAELI, M. BLAGORAZUMNAYA, O. The innovative ecosystem of Israel's universities as a vector of
sustainable development. In: The international scientific conference ,,The modern paradigms of the national and global
economy development” 30 — 31.10. 2020. Chisinau: Moldova State University, 2020, p.33-38. ISSN 978-9975-152-
70-9.
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mutual exchange®®. Network interaction ensures the unification of individual elements of the UIE
into a new kind of integrity, through the processes of interaction between subjects on the basis of
social ties (Appendix 9).

The development of university-industry partnerships affects the ability to adopt and adapt
technologies®. At the same time, it is important not just to formally sign agreements, but to create
relationships of trust and strive to form a common vision. Universities are involved in joint
research with manufacturing enterprises®, which inevitably leads to an increase in the number of
patents or other intellectual property instruments, scientific publications, as well as in the opening
of new enterprises.

The development of institutional partnerships (for example, city halls or local government,
business associations, local companies, non-governmental organizations and others) are important
ways to shape the university ecosystem®’. The main role of the state is to support research at an
early stage, as well as to create conditions for the development of commercialization of innovations
that are convenient for market participants. Social projects to support talented youth, provide open
access to knowledge, promote entrepreneurial and innovative activities have a positive impact on
society due to the unique ability to combine interdisciplinary approaches with applied research and
innovation. Thus, building a successful innovative university ecosystem requires the cooperation
and input of all stakeholders inside and outside the university.

The second group of UIE subjects includes: scientific staff (professors, research associates,
etc.), students (students, doctoral students, postgraduate students) engaged in research work;
administration and employees of structural units that ensure the process of creating and
commercializing innovations.

A university scientist can act as an academic entrepreneur who, in addition to research,
commercializes his results (by patenting and/or creating a business). The academic entrepreneur
acts both as an intellectual actor (i.e. researcher) and an entrepreneurial actor (i.e. spin-off creator).

As a research scientist, he receives research results and publishes them in scientific journals. The

8 |SRAELI, M. Management aspects of the university's innovative ecosystem. In: Materials of the 1X international
scientific and practical conference "Actual problems of the development of vertical integration of the education
system, science and business: economic, legal and social aspects” December 29, 2020. Voronezh: ANOO VO
"Voronezh Institute of Economics and Law", 2020, p. 10-16.

8 WU, J. Cooperation with competitors and product innovation: Moderating effects of technological capability and
alliances with universities. In: Industrial Marketing Management, 2014, nr. 2, p. 199-209. [accessed 01.05.2019].
Available at: DOI: 10.1016/j. indmarman.2013.11.002.
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academic entrepreneur as an “entrepreneur” operates on a commercial basis, for example, profiting
from patent developments. In the innovation ecosystem, the academic entrepreneur is the link
between the scientific (knowledge-oriented) world and the commercial (innovation-oriented)
world. But in order to commercialize their developments, an academic entrepreneur must

overcome cultural and motivational barriers (Table 1.4).

Table 1.4. Cultural and motivational barriers to the development of technology

commercialization [developed by the author based on®?]

The barriers

Reasons for the occurrence

Scientific/educational activity versus
technology transfer

Associated with contradictions between indicators of
participation of scientists in research and educational
process

The role of researcher versus the role
of entrepreneur

Associated with the desire to avoid bureaucratic costs
in the commercialization of technologies through the
university, as well as the frequent actual non-
participation of the university in the active promotion
of the development or patent

Lack of business skills

Profound differences between business and scientific
culture. Inability to draw up contracts and projects in
terms of commercial benefits

Lack of understanding by university
developers of the features and formats
of responsibility

Arise when using investment funds,
commercial R&D

including

Lack of understanding of the real
processes of implementation of
developments in the industry

Lack of knowledge of industrial quality standards,
planning horizons, result requirements, standard
software, certifications

The problem of insufficient motivation of scientists to participate in commercial
developments is typical for various universities. Universities policy should be directed towards the
interest of researchers in commercialization and make it an advantage for their projects.

The innovation ecosystem creates a suitable environment for commercialization, in
particular, formal (laws, regulations) and informal (culture) institutions, the necessary resources
and infrastructure.

Formal Institutions. The practice of most of the world's leading universities shows the
ability to combine scientific goals and the commercialization of scientific developments at the
strategy level. The strategy ensures the unity of the applied tools: regulations, incentive system,
ongoing activities, partnerships, and so on. To create it, it is necessary to determine the place and
role of the university in a larger innovation ecosystem: what technologies can be created, who can
become a customer, who can finance development, what partners are needed for this.

Informal Institutions. Creating an entrepreneurial culture in universities is one of the

%2 BLAGORAZUMNAYA, O., ISRAELI, M. Innovative culture as one of the directions of innovative activity of the
university. In: EcoSoEn, 2019, nr. 3-4, p. 45-54. ISSN 2587-344X.
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important aspects of the formation and development of an innovation ecosystem®. The innovative
culture of the university (a set of norms, values, rules and ways of introducing and perceiving
innovations, communication channels, etc.) must be considered taking into account the system of
sociocultural relations not only at the university, but also in the region in order to be a regulator of
innovative behavior. By spreading an entrepreneurial culture through the development of courses
and programs on entrepreneurship on campus® with the involvement of external stakeholders, the
formation of an innovation ecosystem at the university takes place.

Resources. The university innovation ecosystem will work successfully only if its research
units have the necessary resources (material, intangible, human, financial, etc.). In many countries
with developed innovation ecosystems, research and education policy is aimed at gradually
reducing public funding for R&D. This forces universities to develop work with industry and look
for alternative sources (public, private, corporate). At the same time, the resources invested in
research will continue to be profitable due to the implementation of innovative products. In this
case, the research and commercial sectors of the university's innovation ecosystem reach an
equilibrium state. Commercialization sometimes requires access to specialized resources that
universities do not always have. Mutually beneficial relationships of cooperation and mutual
assistance in the form of networking, allow you to strengthen the resources of the UIE by
redistributing the resources of other actors.

Innovation infrastructure. Innovation infrastructure plays a critical role in the university
ecosystem by providing the physical and organizational resources necessary to support innovation
and entrepreneurship. In different regions and countries, there are peculiar sets of organizations
that support innovation, which form elements of the national innovation infrastructure (Appendix
10). The innovation infrastructure provides a sequence of stages in the commercialization of
innovations and links between the subjects of the ecosystem. It includes: a technology park,
incubators, various centers (technology transfer center, development licensing, etc.), campus
accelerators, science parks, student entrepreneurship centers, start-up support systems, etc.
Innovation infrastructure can provide researchers with access to state-of-the-art facilities,
equipment, and technical expertise necessary for cutting-edge research and development.

In recent years, open innovation platforms®® have become widespread, facilitating the

integration of innovation, education and research activities. They are based on modern digital

% BLAGORAZUMNAYA, O., ISRAELI, M. Innovative culture as one of the directions of innovative activity of the
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management tools and form a qualitatively new space for joint production and dissemination of
innovations. These platforms reflect partnership agreements not only in the field of education, but
also training in innovative entrepreneurship skills, in which people and material resources are
reasonably combined and transparent for students and teachers.

Universities face various challenges in balancing traditional and new missions and
challenges associated with creating or participating in innovation ecosystems. As a result, the
organizational models of universities in many countries are in transition®. Therefore, according to
the author, for the construction and functioning of the university innovation ecosystem , it is
necessary to ensure the fulfillment of a number of conditions: the focus of innovation on the needs
of consumers; development of partnerships both within the organization and with external
participants; adoption of innovative thinking by teachers (understanding the ongoing changes that
stimulate innovation); development of interdisciplinary research, teaching the skills of innovative
entrepreneurship to students of higher educational institutions. These conditions must be met on
the basis of building trusting relationships between all participants in the ecosystem.

Summarizing the studies carried out, it should be emphasized the importance of creation an
innovative ecosystem in the university. It is important to emphasize that increasing the efficiency
of research and entrepreneurial functions directly affects the innovative level of the university.
Increasing the amount of research and increasing the number of projects/technologies using
external elements of the ecosystem contributes to increased innovation, the development of
interdisciplinary cooperation, the stimulation of economic growth, the satisfaction of social needs,
the increase in competitiveness, which can contribute to the success and influence of the university
and its stakeholders.

The process of creation and distribution of innovations is possible only with the interaction
of all its structural elements with the participation of advanced production and its latest
technologies, high-tech methods, processes and means of production. The increasing complexity
of organizational and coordination activities requires more systematic innovative approaches to
the formation and development of innovation ecosystems of higher education institutions. All UIE
participants should be given the right to use alternative, independent mechanisms to take into
account their interests in governance, evaluate the performance of the university's innovation

ecosystem and evaluate events to discuss them.

1.3. Approaches to assessing the innovation ecosystem of higher education institutions

In the knowledge economy, higher education becomes a powerful tool for the technical
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renewal of the economy, which increases the importance of the innovative activities of higher
education institutions. The efficiency of the innovation process can be increased through an
innovation ecosystem, where the university is the center around which the resources of its
participants are grouped. The combination of participants (state, university, science, business, and
others) in an ecosystem can be different, so it is important to evaluate its functioning and
performance.

The assessment of the innovation ecosystem is driven by the search for ways to expand the
entrepreneurial and innovative activities of universities, the diversity of its participants, the
complexity of their connections and relationships, the interdisciplinary nature, the integration of
universities into the innovation regional and national ecosystem, the growth of university spin-off
companies and start-ups, and capacity building by attracting talent. and others. Hence, the purpose
of this paragraph is to systematize approaches to assessing the development of the innovation
ecosystem and its continuous improvement at the university level.

The relevance of approaches to assessing innovation ecosystems is not a stable and
unchanging characteristic®” and is considered in the literature from different points of view. T