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ABSTRACT

GLITTOVA, Klaudia: Support for Hybrid Research Organizations as a Tool for
University-Business Cooperation in the V4 Countries. — University of Economics
in Bratislava. Faculty of National Economy; Department of Public Administration and
Regional Development. — Supervisor: doc. Mgr. Miroslav Sipikal, PhD. — Bratislava: NHF
EU, 2023, 137 p.

Dissertation thesis is elaborated on the theme Support for Hybrid Research Organizations
as aTool for University-Business Cooperation in the V4 Countries. The aim of the
dissertation is to analyse the role of university STPs as an innovative tool for improving
university-business collaboration by realization of activities and services, and role
of government support in the setting up and the operation of this tool. At the intersection
of the actors of the Triple helix model are hybrid organisations that help to reduce innovation
blockages between universities and the private sector. We chose a complex hybrid
organisation — STPs which have been set up as an integral part of universities and within the
framework of the Triple helix innovation model are designed to connect with practice. Based
on qualitative research, we have evaluated their activities, services, barriers and the position
of the government as a financial supporter of these projects. Findings from dissertation
suggest that although STPs in V4 countries were set up at the same time with the EU Funds
support, they are at different stages of development in the implementation of activities and
services contributing to cooperation with business. The most successful STPs are in the
Czech Republic, which have managed to develop into STPs of an international character
thanks to continuous support from the government. We perceive a difficulty in Slovakia and
Poland, where STPs are less successful in the implementation of activities, servicies and the
perception of government support is more negative. In the conclusion of the discussion, we

mainly present findings and recommendations based on the conclusions of the research.

Keywords: university-business cooperation, Triple helix model, support, innovation,

hybrid organizations, STPs



ABSTRAKT

GLITTOVA, Klaudia: Podpora hybridnych vyskumnych organizicii ako néstroja
spoluprace univerzit a podnikov v krajinach V4. — Ekonomicka univerzita v Bratislave.
Narodohospodarska fakulta; Katedra verejnej spravy a regionalneho rozvoja. — Skolitel’: doc.

Mgr. Miroslav gipikal, PhD. — Bratislava; NHF EU, 2023, 137 s.

Dizertacné préca je Vypracovana na tému Podpora hybridnych vyskumnych organizacii ako
nastroja na spoluprdcu univerzit a podnikov v krajinach V4. Cielom dizertacnej prace
je analyzovat Glohu univerzitnych STPs ako inovativneho nastroja na zlep$enie spoluprace
univerzit a podnikov prostrednictvom realizacie aktivit a sluzieb a tlohu vladnej podpory
pri zriadeni a fungovani tohto nastroja. Na priesecniku aktérov Triple helix modelu
su hybridné organizacie, ktoré pomahaju zmieriiovat’ inova¢né blokddy medzi univerzitami
a stkromnym sektorom. Pre nas vyskum sme si vybrali komplexné hybridné organizacie -
STPs, ktoré boli zriadené ako integralna sucast’ univerzit a v ramci inova¢ného modelu
Triple helix su urené na prepojenie s praxou. Na zdklade kvalitativneho vyskumu sme
zhodnotili ich aktivity, sluzby, bariéry a postavenie vlady ako finanéného manazéra tychto
projektov. Zistenia z dizertaénej prace naznacuji, ze hoci STPS v krajinach V4 vznikli
v rovnakom &ase s podporou fondov EU, nachadzaja sa v réznych $tadiach vyvoja na
zaklade realizacie aktivit a sluzieb prispievajucich k spolupréci so sukromnym sektorom.
Najtspesnejsie STPs st v Ceskej republike, ktorym sa vd’aka kontinuélnej podpore vlady
podarilo rozvinit Svoj medzinarodny charakter. VyraznejSie problémy vnimame na
Slovensku a v Pol'sku, kde st STPS menej uspesné v realizacii aktivit, sluzieb a vo
vSeobecnosti vnimanju podporu vlady negativnejSie. V zavere diskusie uvadzame hlavné

zistenia a odportc¢ania vychadzajuce zo zaverov vyskumu.

KPucové slova: spolupraca univerzit a sukromného sektora, Triple helix model, podpora,

inovacie, univerzity, hybridné organizacie, STPS
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INTRODUCTION

The position of universities in terms of cooperation with the private sector has changed
significantly over the years. In the transition to a knowledge society, university-business
collaboration (hereinafter as “UBC”) is gaining increasing attention from governments,
researchers, and private sector managers alike. Both the university and the business sector
have undergone significant transformation processes, leading to the creation of new forms
of cooperation with a focus on addressing economic challenges in countries. A primary
prerequisite for understanding academic-private sector collaboration is to understand the
interrelationships between the actors in the Triple helix model, which is the theoretical
premise of our work. Within the Triple helix boundaries, can be created independent hybrid
organizations at intersection of overlapping spheres to address innovation barriers.
The process of operation of these of organisations in V4 countries that include and combine
elements from the Triple helix spheres has been addressed by only a few authors. Therefore,
we have decided to address this research gap in one of the forms of hybrid organizations,
which we believe is the most comprehensive — the university science and technology parks.

Science and technology parks (hereinafter as “STPs”) have been set up at the
intersection of the actors of the Triple helix model with the strengthening of their mutual
interactions, which are among the main strategic political priorities defined by EU
Commission support dynamic UBC interaction for the 2007-2013 programmimg periods
(and, of course, in other and current programming periods). Central and Eastern European
countries were long-term moderate and emerging innovators and UBC was also very low
compared to other European countries. The smaller group of countries - the V4 countries —
they were in a similar situation. Except for the fast-growing and successful Czech Republic,
the other three countries were mostly at the bottom of the innovation rankings. In the second
programming period of EU funds 2007-2013, governments have made several calls for large-
scale infrastructure STPs projects at universities. The common goal was to modernisation,
improve the quality of research and innovative infrastructure and upgrade conditions for
education in higher education in stitutions (hereinafter as “HEIs”) with a link to results that
can be implemented in practice. These projects were preceded by the earlier setting up of less
complex projects of competence centres and centres of excellence. At first view, very great
ideas to support national and regional R&D ended with less ambitious results. The set up
STPs, especially in Slovakia and Poland, showed dissatisfaction of the governments with the

conditions of support and further sustainability.
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The primary prerequisite for the selection of the dissertation topic was to address the
research gap in any evaluation of STPs in the V4 countries. The general view about STPs
as successful support tool for universities and the private sector cooperation in the world has
been confirmed by several authors (Audretsch and Link, 2012; Alegre, Berbegal-Mirabent
and Guerrero, 2019; Almeida et al., 2020 and other case studies in Chapter 4.1), but with the
gradual implementation of this tool in the V4 countries, we wanted to use in-depth qualitative
research to find out how it is in selected post-socialist countries. Initially, in Slovakia at least,
we have long observed dissatisfaction and a low level of cooperation, which appeared
especially on the part of the academic sector and universities that have received support to
build STPs (Jakab, 2020). The negative perception was almost always linked to the lack
of financial resources for sustainability from the governments that initially supported their
overall building. In its 2019 report, the Supreme Audit Office of the Slovak Republic
identified a few negatives and substandard practices associated with the STP setup
in Slovakia. This was also related to the newly established STPs at universities, which have
been widely perceived around the world (but especially in Europe and the USA) as an
important and successful means of improving the quality of the higher education
environment and its linkages with the private sector. These projects were intended
to significantly promote UBC, we later expanded the research to three other VV4 countries
(Czech Republic, Poland and Hungary) where these projects were being developed at the

same time.

The main aim of the dissertation was to analyse the role of university STPs
as an innovative tool for improving university-business collaboration by realization
of activities and services, and role of government support in the setting up and the operation
of this tool. Our purpose was to bring new insights into the formation and the operation
of STPs in the V4 countries as one of the tools to connect the actors of the Triple helix model.

We have provided an overview of the dissertation’s structure. To fulfil main objective,
we divide dissertation into five chapters. Chapter 1 indentifies main theoretical frameworks
on which our dissertation is based. We discuss the role of collaboration in innovation
models, with an emphasis on the Triple helix model, which places importance
on collaboration between three main actors - universities, industry and government
(Etzkowitz, 1993; Etzkowitz and Leydesdorff, 1995). For our research, we chose the Triple
helix model because in one line, it emphasizes primarily higher education for the emergence

of innovation and is compatible with the knowledge economy. Although new studies have

12



defined additional actors in new models — Quadruple helix, Quintuple helix, or N-tuple helix
(Carayannis and Campbell, 2012) that contributing to the creation of innovations by
collaborating with each other, they have also largely confirmed that universities, industry
and government are the main actors because of their most important roles in supporting
innovation. Related to UBC in the Triple helix model, hybrid organisations are created at the
intersection of the actors of Triple helix model, which represent a space where interactions
between actors can take place. In terms of opportunities improving UBC, we describe
the functions and attributes of hybrid organisations as a tool for UBC. In terms of
functionality and direct links with universities, we focused on the possibilities of cooperation
between these actors in common hybrid space - STPs. Our detailed literature review shows
that while many authors in Western and Northern Europe have addressed this topic, research
in the V4 countries is very limited. Nevertheless, we have tried to create a suitable theoretical
concept of studies that correspond to the solution of the given problem and offer possible
solutions.

Chapter 2 attempts to shed light on innovation performance and UBC in V4 countries
based on international indicators. The research objectives were presented in Chapter 3, from
which were developed three research questions to explore the research objectives.

In Chapter 4 will be explored methodological choices. Specifically, the adoption
of qualitative research method — questionnaire survey and semi-structured interviews on the
broader research design and conduction of questionnaire survey. We will explain the
advantages, disadvantages and limitations of the research with regard to the research
possibilities applied in the research area and describe the design of the pilot and final
questionnaire survey.

Chapter 5 - results section presents the main findings of data collection and analysis
we conducted by qualitative research. We present all relevant results in a logical order from
the overall support for STPs to the individual selected STPs features that we evaluated.

Finally, a discussion combined contribution of results with comparison of literature
review and other studies, propose recommendations on the main findings, suggested avenues

for future research and final conclusions.
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1 THEORETICAL FRAMEWORKS OF THE DISSERTATION
THESIS

An innovative environment and sustainable economic development depend not only
on activities of government, universities and a competitive private sector, but above all on
their cooperation to achieve mutual strategic goals. The development of these interactions
and their implementation is discussed in the theory of the Triple helix model, which
characterizes the main roles of the actors in the model to achieve effective cooperation
in a space of overlapping joint activities. For this reason, we have chosen the Triple helix
model as the theoretical framework of our work, in which we emphasize just one of the three
actors of the Triple helix model - universities. We will look at how the issue of collaboration
is reflected in the university environment in relation to other actors in the development
of innovation activities. In solving the limitations of collaboration, according to the authors
Champenois and Etzkowitz (2018) we define hybrid organizations, which represent a space
in which effective collaboration between the individual actors of the innovation triangle
takes place. As a partial extension of the Triple helix model and the creation of new
multidimensional models to eliminate the limiting factors of development, new studies
identify the addition of new actors to the model - the addition of a fourth (Quadruple) and
fifth (Quintuple) helix or n additional (N-tuple helix), which will be described in the next
subsection.

On the intersection of Triple helix actors, hybrid organizations emerge that combine
elements from all institutional spheres with the main goal of strengthening institutional
cooperation between actors. As we are thematically addressing academic-private sector
collaboration, in this frontier space we have focused on a selected type of hybrid organization
- university STPs, which have an immediate relationship with universities because they have
been created as an integral part of them. However, the process of setting up and financing
these infrastructures does not only depend on an agreement between universities and

businesses; the government that finances these projects has an important role to play.

1.1 The evolution of collaboration role in innovation models
Collaboration is an important part of innovation models because the overall success
of innovation activities is influenced by the nature of its collaborative partners.

The evolution of the changing role of university collaboration in innovation models is
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illustrated by the transition from linear! innovation models to non-linear Triple helix model
and its transformations to Quadruple and Quintuple models (Figure 1). A literature review
indicates us that universities always had an important role in innovation processes (Mowery,
1983; Kline and Rosenberg, 1986; Lundvall, 1992; Edquist, 1997; Godin, 2006; Etzkowitz
and Leydesdorff, 1995). Innovation models point out that innovation is an interactive process
in which knowledge institutions interact with both firms and customer and suppliers
(Freeman, 1987; Kline and Rosenberg, 1986; Lundvall, 1988; Vinding, 2002). Looking
at linear innovation patterns from the early 1950s to the 1970s, universities are seen as the
main engine of technological development. The implicit understanding of innovation
processes in linear model comes from idea that innovation is generated by basic research
(scientific inventions), which is gradually transformed into applied research. Arrow’s (1972)
view on optimal allocation to research and inventions it would be necessary for the
government or other not governed agencies by profit and loss criteria to finance research.
Majority of basic research was carried out at universities, in government, through the private
sector, but outside industry. In this case, it is also necessary to realise the importance of non-
monetary incentives that supported research organisations and universities.
The complementarity between research and education can sometimes be a coincidence,
especially in some of the more applied sectors (e.g., agriculture, aeronautics or medicine),
which are considered to be particularly important. Eventually, knowledge development ends
with production and diffusion, and innovations become commercially and technologically
useful in the form of applied research and commercialization (Mowery, 1983; Godin, 2006).
This is how were invented groundbreaking innovations such as the atomic bomb, radar, and
penicillin. Later, in Kline's model, universities lost their dominant position as creators of
technological innovations (Kline and Rosenberg, 1986) because new knowledge created
in universities was not a necessary factor for success?. Innovation processes focus more on
unfulfilled market demands and there is less emphasis on collaboration.

National Innovation Systems (NIS) and Regional Innovation Systems (RIS)

represented a new generation of innovation models in the early 1980s. Based on a new line

! Linear understanding of innovation model claims basic university research that later converts into applied
research of intermediary organisations and finally firms transform applied research to experimental
development introduced as commercial market applications. Non-linear models of innovation underscore
a more parallel coupling of basic research, applied research and experimental development. Universities and
firms join in variable networks for creating innovation with regard to the type of R&D activities, universities,
UBC related institutions at the same time (Carayannis and Campbell, 2012).

2 Essential historical works and empirical body’s demostrate that learning and innovation play an important
role in most industries with different depending on context as well as strategy (von Hippel, 1976; Rothwell,
1977; Rosenberg, 1982; Pavitt 1984).
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of thinking, innovation becomes the result of initiative-based collaboration between different
types of knowledge actors (Lundvall, 1992; Edquist, 1997). Partnership is an "umbrella
term" for interaction, cooperation and collaboration and between essential elements of a NIS.
Interaction includes all types of contributions to innovation in terms of knowledge diffusion.
Interactions are building blocks for collaboration, though in this context collaboration has
a closer meaning in the context that collaboration refers to 'working together to achievea
common goal™ (Inzelt, 2004). Universities, enterprises, and other knowledge institutions are
among the key actors in innovation processes, and the creation of linkages is becoming
a priority for advanced economies. The approach of universities indicates progressively
engage with other actors in the innovation system, especially in relation to national and
regional industries, the public sector and government, in addition to their traditional
educational and research roles. The Triple helix model represents a shift from the dominance
of industry-government relationships to an equal triadic strengthening of relationships and
cooperation with the addition of universities (Etzkowitz and Leydesdorff, 1995; Cai and
Etzkowitz, 2020). In comparison to previous models, innovation in the Triple helix model is
the result of mutual non-linear interactions between actors, in which institutional spheres
take over each other's role in the absence or weakened function. Government intervention
in innovation processes is also evolving and the model is widely accepted by innovation
policy makers (Ranga, 2020). The Triple helix model provides a structure underlying an
innovation system operating on different levels (national, regional, sectoral, etc.). In contrast
to NIS (or RIS), the Triple helix model does not geographically delimit the space in which
interactions should take place. It provides a framework of institutional processes and

innovation activities between actors (Leydesdorff and Zawdie, 2010).

; Quadruple/Quintuple/
X ; N-tuple helix
Triple helix model since 2000
1990-2000

Interactive models I:g:)ezhoe(;g( Systel
1980 ;

National Innovation Systems (NIS)
Regional innovation systems (RIS)
1980-2000

Linear models
1950-1970

Figure 1: Evolution of innovation models from 1950 to the present
Source: own elaboration based on Ranga, 2020
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In the context of innovative collaboration, we would like to mention two innovation modes
— both STI mode and DUI mode represent forms of learning in promoting knowledge
creation and innovation. The STI mode (Science, Technology and Innovation) is based on
the production and use of scientific codified and technological knowledge. It develops an
output based on high R&D expenditures that include highly skilled research human capital,
investments and advanced scientific infrastructure and technologies (Jensen et al., 2007).
The innovation STI mode supports intractions with new knowledce producing centres —
predominantly universities and research centres, foundations for the scientific research
diffusion that generate explicit knowledge which can be used by the entreprises to produce
innovations (Fitjar and Rodriguez-Pose, 2013). The second, DUI mode (Doing, Using and
Interacting) is an experienced based. This kind of knowledge is acquired for the most part
on the job as employees face ongoing changes that confront them with new problems in
which finding solutions to these problems enhances the skills and know-how of the
employees and extends their repertoires (Jensen et al., 2007; Parilli and Alcalde Heras,
2016). The implications of combining these two models and their success have been further
addressed by several authors (Aslesen, Isaksen and Karlsen, 2012; Gonzales, Parilli and
Pena, 2015; Parilli and Alcalde Heras, 2016) but both innovation modes are mainly focused

on business innovation procesess view, so we won’t discuss it further.

1.1.1 Triple helix model

The interactive Triple helix model (also called triple spiral, triple screw) was
developed in the early 1990s. The author of the model is Henry Etzkowitz, currently
a professor at Stanford University in the USA and founder of the non-profit international
Triple Helix Association, a non-profit institution based right here in the Sillicon Valley.
Etzkowitz (1993), Etzkowitz and Leydesdorff (1995) have identified triple interactions
based on knowledge support for economic development at MIT (Massachusetts Institute
of Technology). In the first decade of the 21st century, the model has received attention
among regional development theorists (Etzkowitz, 2002a; Cooke et al., 2006). In developed
and developing economies, it has been presented as a tool to increase innovation activities
and promote economic development (Etzkowitz and Leydesdorff, 1995)3. The evolution

of the Triple helix model suggests economic growth of countries through innovative

3 According to the authors of the Triple helix concept, it is not a completely new theory, but an analytical
concept that is suitable for studying the organisational and institutional set-up of the key actors underlying
regional competitiveness.
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strategies with a necessary transition from a static or Laissez-faire model to a hybrid*. In the
context of the transition from an industrial to a knowledge-based economy, this can be seen
as a conscious innovation process rather than a random evolutionary process (Etzkowitz,
2011). The triple helix model describes different types of collaboration between the three
main actors involved in mutual innovation cooperation: government, universities, and the
private sector (mainly industry), between which a common hybrid space emerges (Figure 2).

The Triple helix model highlights the potential for innovation and economic
development in a knowledge society and the more prominent roles of universities, the
private sector and government in creating new institutional and social formats for knowledge
production, transfer, and application (Etzkowitz et al., 2007; Champenois and Etzkowitz,
2018). Stronger linkages between universities, industry and government create collective
benefits and help to improve economic performance and competitiveness (UNCTAD, 2018).
Three main arguments are made regarding the meaning and importance of the Triple helix.
First, it provides a control mechanism for policy implementation, which helps to evaluate its
effectiveness and efficiency (Brignall and Modell, 2000; Ivanova and Leydesdorf, 2015).
Second, performance evaluation is necessary to improve the interactions between Triple
Helix actors, as it allows for the discovery of weaknesses and best practices within the Triple
Helix systems under observation (Lebas, 1995; Keramatfar and Esparaein, 2014). Finally,
measuring the effectiveness of the Triple helix model can also be applied in the development
of innovation competitiveness assessment tools on a global scale (Ye and Wang, 2019;
Jovanovi¢ et al., 2020). The traditional roles of individual actors represent the activities they
contribute to the overall functioning of the model. The transformation and interrelationships
between the institutional spheres of universities, industry and government are increasingly
shaping the dynamics of innovation at the transnational, national and regional levels
(Etzkowitz and Leydesdorff, 1997; Etzkowitz 2008). To stimulate innovation processes,
hybrid organisations (Etzkowitz, 2011) can be created at the intersection of these spheres,
in which the roles of the different actors partially overlap (Etzkowitz and Leydesdorff, 2000)
(Figure 2). Hybrid organisations represent a shared hybrid space in which elements from

different spheres of the Triple helix model are brought together and combined to enhance

4 The initial concept was inspired by Darwin's theory of evolution, according to which the evolutionary
development progresses by natural evolution or random mutations. In this case, the Triple helix model is an
alternative view of the dynamics of innovation in a triple network in which actors interact in an evolutionarily
driven manner to create new innovative combinations (Etzkowitz et al., 2007). However, society is more
complex than biology and needs a third helix to model innovation. But the Triple helix is less stable unlike
DNA, for cultural or socioeconomic reasons (Hampl, 2008).
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collaboration between actors and reduce innovation blockages between them (Champenois
and Etzkowitz, 2018). For instance, we can include here science parks, incubators, or venture
capital firms (Etzkowitz, 2008; Johnson, 2008; Champenois and Etzkowitz, 2018).

UNIVERSITIES

educational and research role

hybrid organization

INDUSTRY / PRIVATE SECTOR

financial, regulatory, production and business role

informational and organizational
role

Figure 2: Triple helix system with traditional roles of innovation actors
Source: own elaboration based on Etzkowitz and Leydesdorff, 1995; Champenois and Etzkowitz, 2018

Within the Triple helix concept, innovation is presented as a non-linear process
in which activities include basic research, applied research, intellectual property evaluation,
marketing activities, and industrial diffusion of knowledge and technology (Kline and
Rosenberg, 2009). Universities carry out activities mainly related to their own research and
student education. In response to changing market demands, a third entrepreneurial role for
universities is essential (Etzkowitz et al., 2000; Trippl et al., 2012), which is closely related
to the traditional ones (Piqué, Berbegal-Mirabent and Etzkowitz, 2020), but also strengthens
the university's position as a partner that can be a source of new actionable knowledge and
innovation. Universities are thus giving back to society what it has invested in them and is an
example of opening to greater collaboration with both the private and public sectors in line
with the Triple Helix concept (Blazek and Uhlit, 2011). University research is categorised
as innovation if it has been applied to industry and creates value in the form of an increase
in the firm's competitive advantage (Audretsch and Caiazza, 2016). Collaboration provides
opportunities in spillovers of knowledge generated by universities through strategic
partnerships (Trippl et al., 2012), innovation in research of existing knowledge,
commercialization of intellectual property or research mobilities of researchers and students
(Desai, 2018). Given the limited funding and financial challenges, they need help from the

state to address their specific needs in influencing innovation through demand.
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The traditional roles of universities in the creation and dissemination of knowledge and
innovation should be expanded, so that these processes are aligned with the needs of private
companies. In completing the Triple helix model, governments need to define, stimulate,
and facilitate reciprocal relationships, thus playing an important role not only as a catalyst
but also as an active participant in innovation creation processes (Mascarenhas, Marques and
Ferreira, 2019). The roles of government are multidimensional - they are primarily based on
the allocation of tasks within the planning, budgetary and financial environment. They
consist of financial, regulatory, informational, and educational instruments. The roles
of government are constantly evolving through different phases, commercialization
of research and innovation processes, with government as an actor representing several
functions - innovator, controller, or consolidator (Edler, 2009). The actions of governments
(also represented by government or regional agencies) systematically improve the demand
and scope for scaling up innovation (Edler, 2009; Gachie, 2019). It happens that some
industries are hesitant to undertake new innovations because the process is viewed as
a commitment with a high level of risks and uncertainties in the market (Fudickar and
Hottenrott, 2019). Governments therefore take on the role of investor (or co-investor) at least
at the beginning to reduce the risk of the innovation process. Equally, governments also
invest in partnerships for the country's own economic development, which is achieved
through the creation of strong and sustainable business partnerships (also with the
assumption that these businesses promote job creation and increase regional
competitiveness) (Dalmarco et al., 2018). Government is static, allowing for stability and
role reallocation in a planning and budgeting environment (Gachie and Govender, 2017,
Gachie, 2019). The private sector is mainly represented by industrial enterprises, including
small and medium-sized enterprises (SMEs), large enterprises, foreign companies, and
research and development (R&D) companies. The role of industries is therefore significant

as they are an important donor of industrial innovation.

In the theory, the Triple helix model is very easy to apply, but in practice it
is extremely hard. The concept of the model is defined as a set of three systems -
components, relationships between components and functions (Figure 3). Components
include individual or institutional actors, innovators in or outside the R&D field, institutions
focused on a single discipline or multidisciplinary. Relationships between components are
manifested by new combinations of innovation knowledge, including technology transfer,

collaboration on projects, conflict resolution, substitution or networking. The main function
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Is the generation, dissemination, and use of technology. The competences needed to achieve
these functions are selective (strategic) competence, organisational (coordination)
competence, technical and adaptive competence in three spaces: knowledge, innovation, and
consensus. To fully understand the dynamics of the model, it is essential to explore its
mechanisms within these spaces that stimulate cooperation between actors (Ranga and
Etzkowitz, 2013). The creation of knowledge, consensus and innovation spaces is the result
of interactions between universities, industry, and government, which are gradually closing

in on each other.

OBJECTIVES THEORETICAL FOUNDATION
- supporting the creation of a knowledge-based 1. taking the role of the other
economy and innovation 2. triadic interactions
- active mutual cooperation 3. evolutionary process
- understanding of the needs, risks and common 4. mediating between top-down coordination and
objectives between partners bottom-up initiatives
- creating a pro-innovation public sector oriented 5. conditions of Triple helix

towards new knowledge

Triple helix model

MODEL STRUCTURE ROLES OF UNIVERISTIES

- educational, research and
entrepreneurial

- knowledge diffusion with region impats

- research mobilities

- commercialisation of academic research

COMPONENTS
RELATIONS BETWEEN COMPONENTS

FUNCTIONS

Figure 3: Triple helix model characteristics
Source: own elaborations based on Blazek and Uhlit, 2011; Trippl et al., 2012; Ranga and Etzkowitz, 2013;
Razak and White, 2015; Desai, 2018; Cai and Etzkowitz, 2020

There are different degrees of involvement of actors in collaboration, which is also a major
factor indicating substitution mechanisms, with the more powerful actor also taking over the
roles of others or reinforcing their development. For the concept to really work and fulfil its
pro-innovative role, mutual respect between actors, awareness of interdependence
or complementarity and partial overlapping of roles is necessary (Etzkowitz and
Leydesdorff, 1998). The main benefit of applying the model to practice is to analyse or look
for where collaboration works or does not work. Blazek and Uhli# (2011) point out that the

Triple helix model does not offer specific guidance on its implementation, rather it highlights
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the types of mechanisms that may work under different circumstances and conditions.
A fundamental characteristic of the Triple helix model is its constant transformations, which
occur mainly under the influence of changes in market forces, political changes (cyclical
changes of political representatives), institutional changes, social movements and
technological developments. The interactions in the model are manifested in the formation
of overlapping activities in different ways (Ranga and Etzkowitz, 2013). Innovations then
emerge because of a systematic and non-linear process (Rusnak and Korec, 2020). From
a theoretical perspective, there are several success factors. By applying individual steps, it is
possible to achieve more effective and active collaboration or to increase the dynamics of
the Triple helix model. In Figure 3, we have identified five main prerequisites (success
factors) of an ideal and balanced Triple helix model with optimal conditions for the
emergence of innovation (Ranga and Etzkowitz, 2013; Razak and White, 2015; Cai and
Etzkowitz, 2020).

The Triple helix model faces its own challenges arising from the shift from older
innovation models to new ones. These reflect the increasing complexity in dealing with the
social and economic problems of today (Ranga, 2012). The first challenge is the transition
from less differentiated regional innovation potential to smart specialisation. Next, moving
from competing regions to collaborating regions, creating regional consortia to empower
strengths, identifying the local leaders needed to manage change. Moving from the
traditional strategy of exogenous development, attracting multinational subsidiaries to the
region to promote development, to endogenous development, based on building local
capacity and investing in local talent and infrastructure. In addition to identifying the
strengths, benefits and motivating factors, it is also necessary to focus on the barriers and
weaknesses of joint innovation activities that inhibit mutual cooperation between the actors
of the Triple helix model. Establishing closer collaboration between universities and
businesses requires not only the removal of barriers, but also the recognition of the benefits
of this relationship by both partners (Plesniarska, 2018). The efforts required to create a truly
functional Triple helix model in practice encounter many obstacles. Issues related to the
linkages or relationships within the Triple helix system have been discussed by several
authors (Leydesdorff, 2000; Mello and Etzkowitz, 2008; Blazek and Uhlit, 2011; Gachie,
2019). First, it is necessary to point out the over-optimism that this model can generate
among those responsible for the design of support policies. The complexity of the Triple
helix system, as well as the great heterogeneity of actors, means that the outcomes

of a proactive approach are largely unpredictable, with a high probability of the occurrence
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of unconsidered consequences that can break the Triple helix relationships (Leydesdorff,
2000). Although universities are generally under pressure to increase interactions with the
private sector, academic environments vary considerably in the extent of collaboration

with businesses (Muscio and Vallanti, 2014).

1.1.2 Triple helix model transformation

An enhancement to the Triple helix model is the Quadruple helix, the Quintuple
helix, or the addition of other actors (N-tuple helix) (Figure 4). These conceptual extensions
are precisely to better capture the third role of universities and their activities beyond
the original ones - the educational and research function (Carayannis and Campbell, 2012;
Barth and Schlegelmilch, 2013; Carayannis et al., 2018). In this conception, there are new
actors - society and the environment - as active participants in innovation processes.
To contribute to socio-economic development, universities need to understand and exploit
new networks of stakeholders (Miller et al., 2014). Therefore, relationship networking
is seen as a key determinant of university technology transfer mechanisms to lead to social
innovation. Those following challenges and their dynamic complexity require new cross-
domain, cross-scale, and action-oriented approaches at the universities. New roles of
universities in the contexts of additional helixes models playing an important role
in fostering the shift from technical to social innovation (Morawska-Jancelewitz, 2022).

Quadruple helix emphasizes that the government in developing innovation policies
and economic development must adequately communicate its strategies to the public
through the media to gain support for new strategies and policies. The fourth mission concept
is particularly relevant as it puts emphasis on the university’s roles in sustainable
development. Finding balance between participation in solving global issues and local issues
is one of the challenges for the whole academic environment today. Different models and
approaches are investigated that reflect those new university roles and rely on the multi-
stakeholder initiatives (Morawska-Jancelewitz, 2022). Hoglund and Linton (2018) argue
that the fourth spiral should be seen not only as a new helix, but as a model of society.
Carayannis and Campbell (2012) define the fourth spiral as media, culture, and civil society.
They also argue that its focus is on the human being and the associated democratic
knowledge, artistic research, and innovation-based arts. Perkmann et al. (2013) points to
a wide range of other factors - the quality of the university, climate, discipline, organizational
culture, public policy and regulation, and organizational strategic agendas - that can all

influence individual motivations and attitudes toward UBC and end-users.
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As the concept of spirals has been extended to include multiple actors, the Quintuple
helix calls for the inclusion of considerations of the socio-ecological setting of research
processes, while ensuring appropriate accountability for the ecological impact of
innovations. The Quintuple helix model adds natural environment relevant for addressing
sustainable economic space (including climate change) as a new subsystem for knowledge
and innovation models to establish nature as an equivalent part of knowledge production
and innovation. This model recognised that if universities wish to actively contribute
to sustainability they need to go beyond their traditional roles and functions of research,
education and community involvement and further integrate social innovation in their new
missions and core (Bayuno et al., 2020). The key question in this model is to find out what
the relationship between knowledge is, innovation and the natural environment. The
complexity of the five helices structure suggests that a full analytical understanding of all
the helices requires continuous engagement across the disciplinary spectrum from the natural
sciences, through the social sciences and the humanities (Carayannis and Campbell, 2010).
Arenewed EU Agenda for Higher Education (2017, p. 7) emphasise ,,HEIs should be
engaged in the development of their cities and regions, whether through contributing to
development strategies, cooperation with businesses, the public and voluntary sectors
or supporting public dialogue about societal issues. Outreach beyond the academic
community in local languages should be incentivised and rewarded, including as part of

career development .

Triple helix Quadruple helix Quintuple helix
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Figure 4: Position of helixes in innovation processes
Source: own elaboration based on Barth and Schlegelmilch, 2013
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Some studies dispute the relevance of adding additional helixes in relation to innovation
processes (Leydesdorff and Lawton Smith, 2022; Lawton Smith and Leydesdorff, 2022).
Leydesdorff and Lawton Smith (2022) paid particular attention to Simmel's triad concept
(1902) and argued that while the third helix contributes substantially to the dyadic model
by allowing us to study possible conditions for innovation, higher-order spiral models
decompose and recombine into interacting triple helices. Leydesdorff and Lawton Smith
(2022) argue that research and policy programs that apply higher-order spiral models have
so far stagnated based on empirical results. Since the mission of universities is not just to
provide a source of new ideas - as in the linear model - but to exploit the confluence
of demand for innovation and further theoretical and/or methodological advances, it remains
unclear how the four- and fivefold models have contributed to this goal (Lawton Smith and
Leydesdorff, 2022).

Cai (2022) argued that the surplus of alternative perspectives is that additional helices
models have contextualizing functions rather than additional constituencies, e.g., the public
conceived as subsystems rather than primary actors or institutional spheres (Zhou and
Eztkowitz, 2021). Leydesdorff and Etzkowitz (2003) were equally sceptical of this because
they did not see civil society as an institutional sphere on the same level as the university,
industry, or government, but rather a social framework that focuses on freedom of speech
and organisational initiatives. Carayannis and Campbell (2022) proposed a new eco-
systemic approach called EUTOHA (Emerging Unified Theory of Helix Architectures).
The EUTOHA framework and is based on democracy and ecological sensitivity and
provides us with an opportunity to operationalize socio-economic transformation of industry

and society (Indrustry 5.0 and Society 5.0).

1.2 Academic and private sector cooperation in innovation processes
The potential of functional Triple helix model is becoming increasingly accepted,
especially bilateral relations between higher education institutions (HEIs) and business.

University®-business cooperation (UBC) is still specific field of research. In this case we try

5 In our thesis, we generally use the term university / universities when introducing collaboration with the
private sector. The university as one of the actors of the Triple helix model is thought of as the highest level of
HEI with highest academy creditials in teh higher educational system and play a significant role in academia
and business (or industry). But the term HEIs according to International Standard Classification of Education
(ISCED, 2011) includes all institutions providing higher education (third level education, tertiary education
leading to award of academic degree, post-secondary education, final stage of formal learning) provided by
public or private universities, colleges, academies, seminaries, institutes of technologies, universities of applied
sciences and others career-based schools that award degrees. Higher education includes research, teaching,
applied work and university social services and activities in specialised fields of education (Pucciarelli and
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to creation aconceptual framework about main highlights, important elements and
explanations closer relations and processe that ensure the functioning effective collaboration

despite many barriers.

1.2.1 Collaboration processes

Since the 1980s, university-industry collaboration has intensified and received
increased attention from researchers, policy makers and business professionals (Etzkowitz,
1998). The application of the Triple helix model can be observed at two levels - theoretical
and practical. From a theoretical perspective, the Triple helix model is presented as a suitable
conceptual framework for institutional collaboration between universities, the private sector
and government (Etzkowitz, 2003; Blazek and Uhlif, 2011; Ranga and Etzkowitz, 2013; Cai
and Etzkowitz, 2020). In its practical implications, it is applied, for example, by the
European Commission in the framework of smart specialisation strategies in countries where
cooperation is weakly developed (the example of Romania®). Understanding its theoretical

underpinnings is to a large extent the basis for our research.

The first step in the formation of the Triple helix model is to define a collaboration
between institutional spheres in which each actor represents its traditionally defined role
(Etzkowitz, 2008). Collaboration begins with discussions between universities, firms and/or
governments. It is generally a response to a perceived gap, which may be caused by an
economic crisis, the planned development of a regional project, or some other issue
(Svennson et al., 2012). First, it is necessary to start the collaboration by making each of the
stakeholders aware of what inputs they have and can potentially be included in the
collaboration. The capability to innovate is crucial not only for the development
of businesses, but also for the development of the general economy of any country. Sharing
scientific competencies from universities to industrial firms allows firms to absorb and
exploit knowledge developed in academia (Kunttu, Huttu and Neuvo, 2018). Almeida (2008)
highlights that universities foster the stimulation of innovation and entrepreneurial activities

using different approaches. Thus, interactions with firms can contribute to the more effective

Kaplan, 2016). From our point of view, we understand these terms as synonyms, but we will use the term
university.

® As part of the Smart Specialisation Platform, the European Commission organised a series of workshops to
strengthen university-private sector-government cooperation in the project "Targeting support to smart
specialisation strategies in Romania (2016-2020)", where the Triple helix model and its implications were
presented at the beginning (European Commission, 2020).
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achievement of universities' objectives in the areas of education, research and knowledge
transfer or the generation of new revenues. Raising revenue from the private sector is
increasingly important as many governments are reducing public funding allocated to the
university sector in the current economic environment (Jongloed, 2015). ldentifying
appropriate inputs is important to understand what could be provided to support
collaboration between universities and the private sector (Chatterton and Goddard, 2000).
Support mechanisms are part of the process to help create favourable conditions (Galan-
Muros et al., 2015) and work towards changing the traditional university culture (Kliewe et
al., 2013). They can take the form of policies, strategies, structures, and activities (Davey et
al., 2011) and their effectiveness is widely acknowledged as they reduce or directly remove
barriers to collaboration between the academic and private sectors (Henrekson and
Rosenberg, 2001). With the assistance of support mechanisms, actors can carry out joint
activities that subsequently produce outputs in various forms. Further, the internal
transformation of existing institutions is essential, which take on each other's roles beyond
their traditional roles (Etzkowitz, 2008). The overall process ultimately produces effects at
different levels with impacts and influences not only on stakeholders but on society and

regions (Figure 5).

IMPUTS ACTIVITIES
human resources, physical education domain, research
resources, financial resources domain, valorisation domain
IMPACTS SUPPORTING MECHANISMS
for HIEs, science, industry, structural, strategic,
economy, society, regions political, operational
OUTCOMES OUTPUTS
applicable at the regional, publications, patents, products,
national and international technology prototypes, seminars,
level workshops, new services, research

agreements, skills

Figure 5: Collaboration processes between universities, private sector and government
Source: own elaboration based on Galan-Muros and Davey, 2019

University-business linkages have many types, different objectives, institutional
arrangements, and scopes. The different dimensions of these links have been suggested
to capture several frameworks. Cooperation may be less or more intensive and may focus on
research activities, teaching, mobility, technology commercialization or collaboration
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processes. Links can be classified according to where they stan - between industry-pull (such
as contract research) and university-push logics (such as spinouts) (Poyago-Theotoky, Beath
and Siegel, 2002). High relational involvement links include situations where teams and
individuals from academic and industrial spheres produce common outputs, work together
on research partnerships or share common infrastructure — they can be reffered as

relationships (Figure 6).

Extent of relational Research agenda
involvement

IP commercialization
scientific publications
LOW
(transfer) informal interactions and formation of social

relationships (conferences, meetings, social
networks

human resource training and transfer (internship programs,
training of industry empolyees and university faculty and

MEDIUM research staff)

(mobility) academic entrepreneurship (development and commercial
exploitation of technologies pursued by academic inventors
(spin-offs and startups)

research partnerships (collaborative R&D, joint projects, research
consortia)

HIGH research services (research-related activities for universities by business
clients - contract research, consulting, testing, certification, quality

(relationships)
control or prototype development)

shared infrastructure (use of university labs and facilities by firms,
incubators, science and technology parks)

Figure 6: Typology of university-business linkages, from lower to higher intensity
Source: own elaboration based on Perkmann and Walsh, 2007; Guimon, 2013

On the contrary, informal interactions and formation of social relationships, the use
of scientific publications and the licensing of university-generated IP represent links with
low relation involvement, because they do not require relationships between university
researchers and industry users. The following agendas come closest to what we commonly
reffered as ,technology and knowledge transfer “, although they may be present
in association with mechanisms with higher relational involvement (Agrawal, 2006).
Finally, the mobility-based linkages can be classified as linkages with medium relational

involvement (such as individuals move between academic and industrial contexts). Mobility
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can be permanent (in the case of graduates who take up positions in industry, or academics
who decide to manage their own academic spin-off or startup, or temporary (such as in the
case of industrial scientists working temporarily in a university laboratory. Medium
relational involvement can respresent some linkages with previous colleagues are often

maintained even after the move (Perkmann and Walsh, 2007; Guimoén, 2013).

Although, there are many benefits to collaboration, various constraints that hinder
collaboration, which is reflected in the different levels of engagement of countries
in innovation activities. One possible solution that strengthens collaboration (Etzkowitz,
2008; Etzkowitz, 2011; Jongbloed, 2015; Champenois and Etzkowitz, 2018) are hybrid
organizations (incubators, university science parks) in which collaboration can take place.
They offer not only space and research facilities, but also various other added services not
only for university staff and students, but also for companies interested in sharing these
facilities with them.

1.2.2 Barriers to UBC

The identification of UBC is essential to understand and improve weaknesses.
Despite all advantages, strengths and successful examples around the world, there are many
barriers to effective cooperation between actors. ,, At the most general level, this is the
existence of a "Berlin Wall" between academia and the private sphere, where the two
spheres have different value rankings, different criteria for selecting employees, different
criteria for evaluating achievements, different time horizons, etc. “(Misunova and Korec,
2019, p. 206). The imaginary ,,Berlin wall“between academia and the private sphere, the
cultural differences in terms of university, industry or the different corporate strategies create
a lack of natural opportunities for new interactions. The UBC is based on a mental attitude
of all actors in innovation ecosystem, it is driven by inner and psychological elements (trust,
mutual commitment, common objectives) and not by rules or measurable elements
(Edmondson et al., 2012). All this leads to mutual mistrust, a lack of understanding and the
absence of a common goal for the actors towork towards. Regardless of the type
of cooperation, trust between stakeholders is important and fundamental point on which
cooperation is built. Lack of trust and disinterest in cooperation cause that universities have
weak links with the business sector, which results in poor cooperation on joint projects
(contract research) and has an impact on the overall cooperation between universities and

the private sector. There are the limited absoption capacity of firms to take projects,
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internships or business / research activities and offerings (Davey et al., 2013). A lack
of contact people and no appropriate initial contact person may further deepen the lack
of interest in cooperation in future. Weak links between actors also result in a lack of
production by universities of the required human capital needed by the private sector. Mello
and Etzkowitz (2008) point out that lack of interest in joint activities is another reason for
ineffective collaboration and play greater role in meantaining the relationships (Schilke and
Cook, 2013). Trust represents a crucial effective negotiation element, when actors trust each
other, they are more likely to problem solving, value creation, sharing information, needs
and help the other party with achieving objectives (de Klerk, 2012). Trust provides mutual
confidence which is associated with the problems specific risk and its resolution, because
in the absence of an uncertainty of risk environment, trust has no meaning. Thus, trust mean
behavior results based on right, fair and serious where actions and decisions are connecting
with ethnical principes that protect and recognize the rights and interest of others (Hewitt-
Dundas, Gkypali and Roper, 2019). The objectives and motivation of each partner are clearly
explained and definied. All partners can decision influence of these objectives (Anderson,
Michael and Peirce, 2012). Successful and effective collaboration does not just happen.
It must be carefully planned and then is important to fully understand what makes
collaboration successful (Rajalo and Vadi, 2017). Other examples of barriers to UBC are,
for example, concerns about disclosure of corporate know-how during collaboration with
academia.

Organizational barriers include limitations related to the overall functioning,
including restrictions related to the operation of UBC. The country effect is most evident in
external barriers that universities and parks cannot influence from their positions — such as
higher education law, evaluation of research infrastructures, government unstability, lack or
fluctuation of qualified researchers, administrative and bureaucratic barriers, and time
management. More ,,classic* administrative barriers related to institutional differencies
(such as administrative procedures and orientation) are still remaining substantial in UBC
(Bruneel et al., 2010). They are differencies between timescales, limited time, transactional
cost, lack of flexibility and operating environment (Tartari and Breschi, 2011; Bruunel et al.
2010). Garcia et al. (2019) note that transactional factors, bureaucracies and administrative
procedures are major barrier to more cooperation with firms.

Financial obstacles that relate to the provision of finance for UBC in terms of missing
internal and external funding are relevant barriers for both university and firms (D’Este, Guy

and lammarino, 2013). Public financial support can lower the barriers for each partner to
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engage the innovation and have positively influence university’s R&D proportion in external
partnerships with firms and increase a chances for further and more intense UBC (Aristei et
al., 2016; De Fuentes and Dutrénit, 2016; Fontana, Geuna and Matt, 2006; Laursen and
Salter, 2004; Segarra-Blasco and Arauzo-Carod, 2008; Yu and Lee, 2017). Universities have
usually great limitations with internal and external funding sources — lack of external funding
from such as operational programms by EU Funds or from private sector capital. In the same
way universities are limited by regulations at the faculty, university and state level, their own
budgets are often very limited (Davey et al., 2011).

Technical barriers could be solved by cooperation with other partners because they
can help with technical assistance. The most common technical barriers are obsolete or
missing infrastructure / facilities for specialized research and services, insufficient spatial
capacity for the implementation of activities and services and poor publicity and marketing

which cause a lack of awareness and interest in establishing cooperation (Figure 7).

TYPE OF BARRIER

EXPLANATION

BARRIER

FINANCIAL
BARRIER

barriers that relate to the provision
of finance for UBC from the both
internal and external sources,
including: lack of external funding
for UBC (e.g. EU Funds), lack of
financial resources of the business,
HEls funding for UBC, financial
crises

- insufficient research funding
- unsuitable institutional funding
- long-term unstable funding

- changing operating conditions of
state support

ORGANIZATIONAL
BARRIER

barriers related to the overall
functioning, including restrictions
related to the operation of parks
which are part of the university
and thus subject to the university
law, unclear measurable indicators
and requirements from the
government, lack of quality staff to
improve the results of the research

- higher education law

- unclear evaluation of research
infrasructures

- government unstability

- lack of qualified employees / fluctuation
of qualified specialist

- excessive administrative burden /
bureaucratic barriers

- poor time management

barriers related to technical
security may be related to

- obsolete or missing infrastructure /
facilities for specialized research

TECHNICAL insufficient research - X

BARRIER infrastructure, public - poor publicity and marketing
relations or marketing - insufficient spatial capacity for the

implementation of activities

barriers related to cultural - different attitudes of actors in
differencies of academia and innovation ecosystem

SOCIETAL business, different strategies and T ——

BARRIER ssgohiolgical slements - mistrust, lack of understanding

- different objectives

Figure 7: Barriers in UBC
Source: own elaboration based on mix of barriers from literature review and case studies
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All these obstacles lead to a lack of cooperation. Gachie (2019) highlights the insufficient
human resource capacity and lack of support structures for the implementation of national
goals to link governments, universities and the private sector. Creation of new knowledge
because of collabration processes often try to change the perspectives of the parties —
researchers have an incentive to spread results at the beginning and improve their reputation
in the whole scientific community), whereas companies have an incentive to delay disclosure

of result to ensure a competitive edge.

1.3 Hybrid organizations

The Triple helix model points to an increasing and necessary overlap of activities
between universities, government and private sector. Within the model, can be created some
independent hybrid organizations at the intersection of overlapping activities, which may be
one of the solutions to innovation blockages (Champenois and Etzkowitz, 2018). While
research on the actors of the Triple helix model has generally focused on its individual
structures and the dynamics between spheres, much less attention has been paid by the
authors to the outcomes of overlapping spheres or the creation of autonomous innovation-
promoting organizations. Hybrid organizations’ are not considered a new phenomenon
(Dahl and Lindblom, 1953; Bozeman, 1987). However, attention to 'hybridization' in the
context of organizations seems to have increased in recent decades and we are witnessing an
increasing number of multi-sectoral collaborations and activities across boundaries (Ferlie
et al., 2011; Jay, 2013; Head and Alford, 2015; Anttonen et al., 2018). This blurring of
sectors does not only take place at the public-private boundary. Hybrid organizations are
also created at the intersection of the actors from private sector and civil society, the private
sector and academia, and the public sector and civil society (Ferlie et al., 2011; Seibel, 2015;
Anttonen et al., 2018). These hybrid constellations are created as platforms for resource
sharing and creativity, as well as for spurring technical and social innovations that can solve
today's complex and ‘wicked' problems (Head and Alford, 2015; Klijn and Koppenjan, 2012;
Anttonen et al. 2018).

One of the examples of an organizational form involving different actors is Triple helix
model. The existence of hybrid organizations situated between institutional ones requires

deeper exploration that can help us gain new insights into the foundations of the model.

" We understand hybrid organisations as exiting built entities, not as an imaginary online hybrid space.
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Hybrid organizations are built within a consensus space (Etzkowitz, 2002b; Etzkowitz, 2008;
Ranga and Etzkowitz, 2013), which is defined as a set of activities connecting the
components of the Triple helix model. These activities greatly facilitate coordination
between institutional spheres (Villarreal and Calvo, 2015) and develop and shape the links
between them by implementing the Triple helix model. The Triple helix has thus been
likened to a "platform™ for institution building (Etzkowitz, 2008) or hybrid organizations in
which elements from each of the model's spheres are synthesized. Champenois and
Etzkowitz (2018) introduced the term "boundary space" to refer to the process of creating
hybrid organizations that are situated between spheres across institutions. A boundary
(imaginary line) means a clear separation between non-overlapping spheres, but boundary
space refers to a territory in which elements from different overlapping institutional spheres
are integrated. The creation of hybrid organizations®, which combine and integrate elements
from different institutional spheres, fosters innovation because together they form the
interface between universities and businesses. At the same time their role is to mediate this
interface (Etzkowitz, 2003). The reason for the formation of hybrid organizations is the
combination of resources and competencies from different sectors, the results of which lead
to innovation and new creative solutions (Jay, 2013). Hybrid organizations take advantage
of available local resources and more efficiently achieve results that individual actors might
not achieve on their own. Due to capabilities, they represent an innovation space for creating
innovations using already existing resources in universities, research institutes, R&D
departments of companies and governments and improve them by interacting with each other
(Ranga and Etzkowitz, 2013). The results of active relationships between actors of the Triple
helix model can take different forms.

The creation of new hybrid organizations combining elements of the Triple helix
model's actors includes STPs, incubators or venture capital firms with the common objective
of fostering innovation (Champenois and Etzkowitz, 2018). Organizational innovation in
this form synthesizes elements of several institutional spheres at the same time (Etzkowitz,
2008) and is characterized by its own autonomy (it is not explicitly part of only one sphere).
The creation of hybrid support organizations is a collective task, and therefore it is

particularly important for their operators to secure and build an internal team as well as an

8 These institutional syntheses are analogous to cross-border regions formed between nations, such as Oresund,
which includes southern Sweden and Copenhagen. Stimulated by an EU programme to promote joint projects
and identity building, Oresund crosses national borders and is based on a combination of geographical and
institutional elements, with the bridge between them becoming a symbol of unification (Etzkowitz, 2011).
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external network of mentors and specialists from different spheres (mainly entrepreneurs
and venture capital firms) (Champenois and Etzkowitz, 2018).

In the preparation of strategic documents and initiatives before and during EU Funds
programming period 2007-2013, the aim was to ensure the construction of large
infrastructure in particular, in addition to direct financial support for building of technical
infrastructure from public sources (the state budget and structural funds) such as STPs
through investment aid - by creating conditions for domestic investment and foreign
investors in the building and development of technical infrastructure. Given the focus and
research of our work, we have taken a closer look at only one type of hybrid organizations -
university science parks, as they have close links with universities in particular and
improving cooperation between the different R&D sectors (public sector, HEIs sector, the
business sector and the non-profit sector) and each of them with user practices contributes
to increasing the exploitation of R&D results in economic and society practice. In our
dissertation we reflect on the support and role of hybrid organizations as centers of
interconnection of the actors of the Triple Helix model. We further replace the term hybrid
organization with the more specific name - STPs, because we consider it to be the most
complex form of hybrid organization. Since the specific objectives of hybrid organizations
are not related to a specific domain, given the focus of our dissertation, we did not further
search for the boundaries and differences between the concepts of STP, incubator or venture
capital firms. Hybrid STPs mean that they realize a variety of distinct values with the
integration of the advantages of universities, the private sector, and governments. All the
other organizations mentioned above (incubators, venture capital firms, spin-off firms) can

also be an integrated part of STPs.

1.3.1 University science and technology parks

Intensive development of STPs was registered in the 1980s 20th century, when
universities often playing an important role in their creation. For this reason, science parks
are usually located at universities or operate as components of universities. Based on the
success of the first STPs (Stanford Science Park, Cambridge Science Park), policy makers
could see their potential in terms of fostering economic and technological wealth behind
universities' efforts to generate revenue from their estates and research activities. The effects
of STPs in the United States have inspired other countries to transfer this type of new hybrid
institution to their specific conditions. STPs have thus gradually have become part of a few

countries around the world (Link, 2003). In an ideal world, industry structure, universities
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and STPs may complement each other's activities and thus not replicate them (Friel, 2018).
The setting up of STPs is an example of a policy that seeks to generate complex
of interactions between firms through clustering or proximity. Their aim is to provide an
infrastructure of technical, logistic, and administrative assistance to start-ups, that seek
to establish themselves in competitive markets (Bakouros, 2002). STPs® are innovation that
reorganises the way of research resources are used to create and application of knowledge
by combining university and industrial resources in a new way (Link and Scott, 2003). STPs
represented a huge institutional innovation at the time of their creation. STPs in the USA
were established thanks to policies of opening and encouraging UBC. This approach
generated a few effects, such as reducing research time and costs. The effects of STPs in the
United States inspired other countries to transfer this type of new hybrid institution to their
own conditions, and STPs have gradually become part of several countries around the world,
the EU too (Balog, 2018). The first European park was Sophia Antipolis in France, which
was established at the end of 1960s. Science parks in Greece were established in the mid-
1990s. Europe experienced a boom period for STPs in the 1980s and 1990s. By the mid
1990s, 310 science parks had been created in Europe in 15 countries, where 14 790
companies were in parks, employing 236 285 employees. The main drivers for the creation
of STPs are reindustrialisation, regional development, and the creation of synergies
(Bakouros, 2002).

There are many possibilities and views on defining STP, as explained above we will
use the term "science and technology park™ (STP) as a hybrid organization. According to the
UNESCO (2021) definition, includes any other type: technopolis, science park, science city,
cyber park, hi-tech (industrial) park, innovation centre, R&D park, university science park,
research and technology park, technology park, technology incubator, technopark,
technopolis and technology business incubator. It should be noted, however, there are only
minimal differences between some of the terms and they may be interchangeable where
justified. The common element in is the stimulation and management of the flow of
knowledge and technology between universities, R&D institutions, companies and markets
(Hobbs, Link and Scott, 2017; IASP, 2021). It is very important to clarify that each of the

%We understand STPs as an innovative tool in terms of Oslo Manual (2018) definition of innovation
,,An innovation is a new or improved product or process (or combination thereof) that differs significantly
from the unit’s previous products or processes and that has been made available to potential users (product)
or brought into use by the unit (process).”
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countries studied defines STPs differently. Different terms are used in the work - research
infrastructure, innovation infrastructure or research centre. From our point of view, the
process of creating innovation usually starts with research, therefore these are synonyms for
us in analysis of support, as they are just different phases of this development process. As
the calls for non-repayable funds in the programming period 2007-2013 were conceived and
prepared with the same objective of setting up new R&D capacities, we observe slight

differences in the definitions by countries, which will be discussed in the section 2.1.

There is a heterogeneity between STPs, which is also pointed out by some authors:
,NO two science parks are alike, and it would be unwise to generalise on the success or
otherwise of the science park movement by considering one or two examples however famous

or prestigious they may be. « (Grayson, 1993, p. 119, cited in Westhead 1997).

Similarly, Albert Link wrote:

Wlf you’ve seen one research park ... you’ve seen one research park. < (Link, 2009)

University STPs represent a specific type of STPs with a direct affiliation to
a university by proximity, ownership and / or management (Link and Scott, 2007), where
universities offer space and facilities for researchers to facilitate the development processes
of projects with market potential (McCarthy, 2018). One of the important objectives of STPs
for tenants is some form of access to university resources (knowledge, talent, infrastructure
facilities) that are expected to further regional economic development. For the university as
coordinator, the added value is to facilitate the commercialisation of university research,
attracting and funding excellent scientists, increasing publication activity and patent
generation (Link and Scott, 2003). At the same time, they bridge the gap between the supply
side of universities and the demand side of the private sector by requiring the knowledge and
expertise of universities (Leyden, Link and Siegel, 2008). Universities expect STPs to enable
them to commercialise their research and secure funding for more. Information flows from
academia to the business sector are accelerating in geographically proximate regions and are
an essential tool in the creation of innovation (Alegre, Berbegal-Mirabent and Guerrero,
2019). To be successful, university STPs should integrate into their design functions to
support technology by-products, attract, and aggregate external R&D initiatives from
multinational companies, but also from public and non-profit institutions (Almeida et al.,

2020). STPs will mediate for established companies a higher level of interaction with
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universities through formal or informal relationships (Henriques, Sobreiro and Kimura,
2018), proximity to research resources (Etzkowitz and Zhou, 2018), thus increasing
interaction and fostering the transfer of scientific knowledge to the commercial environment
(Hansson et al., 2005).

With the growing popularity of this tool among policy makers, there was a need
to concretize their roles and functions. A STP is a place typically associated with HEIs
designed for a concentration of high tech, science, research related to business and promote
the economic development and competitiveness of regions and cities by creating new
business, kowledge-based jobs and ading value to companies (Pramuka, 2017). Universities'
collaboration with the private sector takes place at all levels, from education and research to
entrepreneurship and collaboration with partners. Edquist (2005), in his research on the
systematization of functions and activities to be provided by an innovation system, considers
10 functions that cover several areas in innovation system — R&D; competence formation;
shaping markets for new products; identification of user needs; creation of organizations,
innovation networks; creation and change of institutions; incubation activities; financial
resources and advisory services. Edquist's identification of functions is also referred to
Almeida et al. (2020), who consider them appropriate in terms of the range of STPs
competencies (Table 1). The major source of new knowledge creation is R&D activities and
competence building. In university STPs, this function relies on university and company
R&D. In innovation processes, networking corresponds to the process by which knowledge
is transferred through collaboration and long-term agreements (OECD, 2002). Innovation
collaboration and networking (Zitek and Klimové, 2016) is a reliable means for knowledge
accumulation and exchange or development of new ideas between organisations (Powell and
Grodal, 2005). Activities within innovation networks involve the creation, combination,
exchange, transformation, absorption, and use of resources through a wide range of formal
and informal relationships (Fischer, 2001). As Edquist (2005) further points out, the
innovation system must include the processes to create and change the organisations required
to develop new areas of innovation that foster entrepreneurship and emergence of new
organisations. The STP is an example of a complex organisation based on innovation
management and stimulates the emergence of other organisations such as applied research
centres and technology transfer offices (TTO). What separates STP from the university - its
role in creating, attracting and clustering firms. This process necessitates the creation of new

institutions and the modification of existing ones because of the required interactions
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between universities, industries, and governments. As the interactions increase, each
component evolves to adopt some characteristics from another institution. The functions
associated with the provision of business support services within the STP promote
entrepreneurial organization, especially for start-up firms. Consultants who operate within

the university STPs are more aware of the technological dimensions and develop skills

oriented to a specific group of firms as well as those in the early stages of development.

Table 1: Functions of STPs and their contribution to innovation systems

FUNCTIONS

Knowledge creation —
university R&D
Knowledge creation —
business R&D
Provision of consultancy
services in technology
transfer

Networking

Common infrastructures

Competence building

Business support

Specialization

Creation of new firms

Clustering

Community involment

CONTRIBUTION TO THE
INNOVATION SYSTEMS

Creation of technological opportunities
Facilitating the access to technological inputs

Technology transfer and interactive learning,
STPs can promote a market for knowledge
and reduce transaction costs
Joint location of companies in the region

STPs generate some agglomeration
economies by the existence of common
infrastructures and amenities. High quality,
low building construction ratio
occurs on universities (education) as well as
in firms, and leads to the creation of human
capital

Provision of business support services within
an STP fosters business sophistication for
newly created firms. Business consultants are
more aware of technological aspects
High degree of specialization for one activity

Technological opportunities and its
transformation into economic opportunities

As an attractor for foreign firms that seek
technological inputs for their R&D activities
Local or regional governments and external
nonprofit agencies make the STP a node of
the RIS

Source: own elaboration based on Edquist 2005, Almeida et al., 2020

INDICATORS

own research (basic or
applied)
joint research with entreprises,
contract research
transfer technology offices,
patent activities, legal advice

sectoral, regional

renting facilities and
laboratories to extern
institutions

provision education and
training, creation of human
capital, induvidual learning,
skills, workshops
cooperation with venture
capital funds, establisment of
new firms

specialized professional
workplaces
incubators and projects
supporting business, business
consulting
collaboration with
international partners
cooperation with local actors
(government, NGO, agencies,
society)

A few authors point out that STPs are presented by governments as a panacea by which
countries try to catch up and accelerate expensive processes of structural change (Guadix et
al., 2016; Almeida et al., 2020) or as a solution to complex political and economic regional

problems in society, for example in industry (Autio and Klofsten, 1998), in addressing the
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lack of commercialization of publicly funded research (Nowotny, Scott and Gibbons, 2001)
or in addressing the lack of new innovations in the market. Hobbs, Link and Scott (2017)
also point to the regional aspect and the positive push towards structural change. Globally,
successful examples such as Silicon Valley, Cambridge or Grenoble have led to a boom
across Europe just by promoting universities or regional development agencies. They have
thus become an element of the operationalisation of regional innovation policy (Vasquez-
Urriago et al., 2016; Guadix et al., 2016). But in regions with limited R&D capacity, these
investments have proved highly controversial. A strong focus on science in regions with
weak linkages between firms and universities and a small technology market has led to
inefficient outcomes (Almeida et al., 2020). STPs are widely regarded as important tools for
economic and technological development (Audretsch and Link, 2012; Phan, Siegel and
Wright, 2005). On the other hand, it is also necessary to look at their weaknesses, which
have been pointed out by some authors in relation to not fulfilling the real purposes of STPs
for which they were set up (Massey, Quintas and Wield, 2003; Miao, Benneworth and
Phelps, 2015). They therefore provide several reasons for the failure: unfulfilled promises
that did not consider the socio-economic context of the regions in which they operate;
promoters failed to adapt the concept over time, making STPs unsuitable for changing
political and economic contexts (van Winden et al., 2013). The identity of STPs create an
access to qualified research and development personnel in the knowledge areas, high value
market products and services, the capability to provide marketing expertise and managerial
skills to firms (particulary small and medium-sized enterprises). A clearly defined identity
is very important right from the start when planning the STP (STP’s name, logo, or
management discourse). Leadership should be made up of active people with vision,
authority, decision-making powers, strong and visible profile, who are perceived by the
relevant actors in society as the embodiment of the interface between academia and industry,
long-term plans, and good governance. The inherent is an economic support of a strong,
dynamic, and stable economic actors, such as a funding agency, a political institution, or a
local university. Continued access to finance and funding sources from both private sector
(such as angel funders) and governance include more benefits. From the perspective of the
private sector, companies are expected to have a business plan that is consistent with the
STP identity.

With sense of successful STPs, there are som attributes, which are like the functions of STPs

in the innovation system but refer to key elements in the STPs themselves (Friel and
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Vukotich, 2018). Within a triangular relationship between government, private industry, and
support institutions must be shared resources such as education, training, and technical
assistance centers. STP can be perceived as an institutional facilitator throughout university
network centers, regional communities, networks brokers and continue technical assistance.
Other attributes, like collective contribution from SMEs experts in terms of expertise,
technology, finance, marketing, sales or whatever important for the creation new innovative
society (new firms) (Figure 8). There are key elements that appear to mark each STP to one
degree or another. If one park is considered more successful than another, the definition

of success will rest in the region and its own goals over time (Friel and VVukotich, 2018).

Effective networks
Collaborations
Shraed facilities
Regional trade
associatons

Supportive Policy
Environmnet
Innovation policies
Regulatory framework
Planning authorities

Strong Science
Base

University research/
Research Institutes

Entrepreneurial
culture / Large

companies
Commercial awareness /
recruitment

Availability of finance
Venture capital funds
Business Angels

Attributes of
Successful
STPs

Growing company

base
Full range of companies
Thriving spin-offs

Skilled workforce
Ready skilled
Related skills

and startups

Infrastructure
and premises
Flexibility of space /
expansion
Incubation areas

Ability to attract sta
ritical mass of oportunities)
Image / reputation
Attractive place to live
Cost of housing

Support services
Patent / legal

Figure 8: Attributes of successful STPs
Source: own elaboration based on Friel and Vukotich, 2018

1.4 Policy mechanisms to supporting collaboration

Despite the high innovation potential for universities to play a leading function in
innovation ecosystem, there is an increasing connection of supporting UBC. HElIs received
some sort of external support and extra funding for the application their development and
implementation for successful selection at European level. Institution received some variety

of external support and extra funding for the application their development and
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implementation for successful selection at European level in the context of UBC (Glittova,
202119).

Policy mix is based on early examples in the United States (including Stanford Research
Park as an element of Silicon Valley development). As Massey, Quintas and Wield (2003)
have shown, interaction does not necessarily take place despite geographic proximity -
"something else* is needed. This phrase "something else" is often described simply as
"synergy" (Stohr, 1986; Castells and Hall, 1994), but probably requires the existence of
social structures of sociability, trust and industrial structure that requires interaction between
firms (Amin, 1994). Each hybrid organisation at the interface between universities and the
private sector is not an end, but a tool for development. Given that the nature of the activities
and the facilities to be coordinated and financed, the infrastructural projects must have
adequate support from a wide range of partners in the early stages (European Investment
Bank, 2010). Studies indicate that policy makers have often supported STPs given their role
in facilitating technology transfer and hosting R&D active firms (Ferguson and Olofsson,
2004). Further, hybrid organisations are important players — as one of the bridging
organisations in the innovation system.

The literature shows that support mechanisms are used in number of key areas of UBC.
Supporting mechanisms need to be aligned with the culture and mission that facilitating UBC
through the fast development of dedicated strategies (Siegel and Phan, 2005). The absence
of supporting mechanisms causes that UBC remains isolated and a rare activity only reliant
on the whims of those individuals willing to engage in collaboration. Governments or HEIs
put in place support mechanisms in the form of measures for the development of UBC
to create favourable conditions and make UBC beneficial to the wider society (Galan-Muros
etal., 2017), because without these mechanisms, UBC would remain isolated and dependent
on individuals (Galan-Muros and Davey, 2019). Furthermore, they are expected to link and
connect all levels of the institutions. Taking on the additional task of developing support
mechanisms and implementing processes, it requires the university to transform into
an institution in which UBC linkages are encouraged, supported and fostered for all relevant

stakeholders (Ambos et al., 2008). Triple helix interactions require necessary policy

10 These findings were partially published at a scientific conference:

Glittova, K. (2021). Supporting Mechanisms in European University-Business Collaboration. EDAMBA 2021:
The Need for Speed. International Scientific Conference for Doctoral Students and Post-Doctoral Scholars.
Bratislava: Vydavatel'stvo EKONOM.
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interventions. The rationale for policy interventions in promoting UBC leads to knowledge
transfer and is based on several assumptions (Spinoglio, 2015). The role assigned to the
government in any area depends on the principles adopted for the organization of society in
general. The government has various tools at its disposal; it is not only a provider of funds,
but also a facilitator, moderator and trainer. Governments create a system by which they
define and regulate innovation processes in society. Location of the HEIs might also relate
with the development of UBC. Several international studies point to a difference between
countries (Klofsten and Jones-Evans, 2000; Kaufmann and To6dtling, 2001; Davey et al.,
2011), with a great diversity environment that can support and / or inhibit UBC (Geuna and
Nesta, 2006). Authors in their articles present many instruments and activities for technology
transfer provide by HEIs, business sector and government. In the system of cooperation
between the academic and private sectors, their organisational level is often unclear, nor are
the situations carried out at the joint or individual level as complementary. Therefore,
to successfully deal with these obstacles, it is necessary to develop a framework for higher
education and policy mechanisms (Fini et al., 2011). Their efficiency is universally positive
and recognized (Tornatzky et al., 2002; Herrmann, 2008; Fini et al., 2011) for removing and
mitigating obstacles to the possibility of adapting to a particular fellow partner (Henrekson
and Rosenberg, 2001).

Policy mechanisms as part of supporting mechanisms can be classified as: economic
and financial mechanisms, regulation mechanisms and other policy mechanisms that do not
belong to either of the first two categories (Borras and Edquist, 2013). They are known
as regional, national and international conditions applied by governments to maximize the
long-term socioeconomic performance. Governments provide various conditions, such as —
giving a space for UBC strategic mechanisms to creating and involving the establishment
of structural mechanisms (e.g., creation of a knowledge transfer center) that can initiate the
development of operational mechanisms (e.g., UBC workshops for academics) (European
Commission, 2018). Public policy can influence the intensity of UBC and the scope of its
specialization in various forms - for example, through a direct role in the provision
of university funding and R&D projects or regulatory policies that govern the rules of public
universities and shape the intellectual property rights regime. In addition, through soft
measures, governments can stimulate cooperation, such as providing specific support
services to firms/universities in finding partners and carrying out outreach activities
to promote networking and raise awareness of the importance of cooperation. Given these

challenges and the financial limitations of budget allocations, competing priorities and other
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issues, governments should concentrate their efforts on the most appropriate policy
instruments.

Economic and financial mechanisms are created to provide specific incentives and
support specific social and economic activities to stimulating UBC, including funding,
research and matching grants and subsidies, infrastructure, stimulus package, public seed
capital, taxation concessions (Harman, 2011; Polt et al., 2001; OECD, 2002). Another
possible instrument to promote collaboration are innovation vouchers, which are among the
most popular type of state aid in the form of subsidies (the de Minimis aid). This support
rule represents an instrument that supports the cooperation of enterprises (especially SMEs)
with the research sector - external knowledge institutions (universities, research centers or
other institutions of this type) (Sala, Landoni and Verganti, 2016; Coletti and Landoni, 2018;
Caloffi et al., 2022). The limitation and containment of UBCs solve a series of regulatory
mechanisms. These mechanisms include laws and regulations on UBC and establish
frameworks that permit or prohibit something (Tartari and Breschi, 2011). They represent

fields at different levels, from organizational policies to international regulations.

Role in funding public universities governments can seek though performance
measures (numbers of students, PhD graduates, patents, publications and citations).
To stimulate UBC, there are other criteria such as the number of consulting or R&D
contracts with business, income from licensing, number of startups of spin-offs etc. Another
role of public policy is to provide the necessary R&D infrastructure and intermediary
organizations such as technology transfer offices (TTO), science and technology parks and
business incubators or accelerators. TTO (transfer technology office) has become
a widespread institutional mechanism to support and assist researchers in patenting their
science results (such as TTO provide help with patent application process, funding sources,
searching partners, licensing agreements (Correa and Zudiga, 2013). Commercialization
efforts and IP reform cannot compensate a country’s weak national innovation systems, thus
(mainly in developing countries) may be the results of IP reform tend to be disappointing
(Brundenius, Lundvall and Sutz, 2009; Zuiiga, 2011) because of the limited understanding
of the benefits of IP among researchers and companies, low technological capacity
of universities (infrastructure and human capital), lack of interest of firms in technological
development and institutional deficiencies. Support mechanisms is typically in the middle
of the mechanisms supporting the transfer of technologies, such as technology transfer

offices and university incubators (Plewa, Quester and Baaken, 2006). Further, government
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role is very important, because they can shape university-business linkages by developing

and setting up STPs in the university vicinity. Through grants for entrepreneurs and public

venture capital can spur university research spin-off and startup companies. Key roles of

universities — education and training is the most important link to preparing skilled

graduates. In this stage, governments may seek to improve university graduate’s quality by

stronger cooperation with private sector, especially SMEs (can support or establish student

internship programs, participation of firms in graduate programs, joint supervision of PhD

students). In global innovation network systems collaboration can play a critical role in the

adaptation and absorption of knowledge developed abroad. In the following Table 2, we

present detailed options for government support through various forms of cooperation

support.

Table 2: Forms of policy support UBC

FORMS OF POLICY SUPPORT

R&D incentives and grants

Performance-based funding of universities and
reward systems for researchers

Intellectual property rights regime and
technology transfer offices

Science parks, spin-offs, and business incubators

Education and training

Globalization and university-industry
collaboration

Source: own elaboration based on Guimon, 2013

MAIN OBJECTIVE AND FOCUS

design R&D incentives and grants (financed by
state aid, national agencies, EU Funds, the
World Bank)

innovation vouchers (state aid)

performance measures, reward system for
university researchers depend on high education
laws

commercialization of research products
creation of university TTO, IP reforms

setting up university science and technology
parks

university research spin-offs and start-ups with
university connections, for example through
public venture capital and grants to
entrepreneurs

skilled graduates are very important for the
majority of firms

establish and support student internship
programs for undergraduates, joint supervision
of PhD students, lifelong learning

integration with global innovation networks
(internalization, technology transfer and
diffusion)

collaboration with foreign universities and
companies

The using of governance mechanisms aims at mitigating risks of opportunistic

behavior and coordinating resources (Bosch-Sijtsema and Postma, 2009; Hoetker and

Mellewigt, 2009), because of governments serve to avoid dysfunctionalities, predominantly
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in the context of collaboration and integration complementary to the competencies of the
cooperating partners (Yeung et al., 2009). Therefore, heterogeneous regional and national
research programs have been initiated by governments (e.g., Vinnova — Swedish government
agency for innovation policy which promotes sustainable growth by funding research).
Governments have been compelled by the global changes in the competitive and
technological challenges to take actions to support research interactions between the two
actors. Governments believe that universities could aid in long-term economic regeneration
(Mora Valentin, 2004; Perkmann et al., 2013).

In the context of hybrid organizations, governance relates to the structures setting up
for operational and strategic decision-making and the reporting arrangements within them.
Government R&D expenditures are widely recognized as a policy instrument capable of
stimulating regional innovation policy (Zhao et al., 2019). This policy instrument can also
incentivize companies to invest in R&D, which in turn will positively affect regional
innovation inputs (Guellec and Potterie, 2003; Lopes Jodo et al., 2021). Governance sets out
answers to a few questions about legal status of hybrid organizations, owning of parcels,
funding the development of the sites and building, making stratetgic and operational
decisions, and reporting arrangements. These different dimensions of governance issues are
interrelated, because for example, strategic decision-making is linking with ownership and
funding, and the legal status of a STP will reflect ownership and funding (European
Commission, 2013). Policymakers are therefore advised to adopt operating models that
combine local regional and industry characteristics to stimulate the regional economy and
act as an innovation driver (Dorocki et al., 2017). As complexity of innovation geography,
innovation models should be followed for each region (Camagni and Capello, 2015). Policy
makers can also use the insights gained from this R&D the necessary tools to strengthen
collaboration with the most relevant actors, including strengthening university collaboration
(Chen and Liu, 2021). This can help overcome the complexity of geographically related
incentives, as STPs are sometimes compared to impulsive agglomerations (Huang et al.,
2012).

We should be cautious in these statements around support, because one model fits all
regions is not true (Gomes et al., 2022). Any support for local innovation activities should
be accompanied by a strengthening of local funding in terms of knowledge, education and
skills to ensure the best results in terms of innovation policies (Rodriguez-Pose and
Crescenzi, 2008), as the performance of RIS depends on the interactions of knowledge

actors, whether outside or inside the region (Lopes and Franco, 2019).
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2 INNOVATION PERFORMANCE IN V4 COUNTRIES

As we have shown in the theoretical background, UBC is key to innovation processes.
In recent years, we can observe in the Visegrad countries (V4) an increased emphasis
on improving cooperation between academic and private sector through various initiatives,
either directly from the university environment or through government agencies. In this
chapter, we look at UBC based on international statistics. In the second part, we will present
the processes involved in directly supporting the setting up of university STPs in the V4
countries.

In the past, due to the lack of market opportunities, universities in the V4 countries
were used to cooperate on their own initiative in case of the need for co-funding or with the
help of launching a major product on the market (they mainly implemented bottom-up
activities). V4 countries are members of the Visegrad Group with similar post-communist
history, political systems, administrative cultures, accessing to the EU and level
of development. On the other hand, they have heterogeneous university systems, innovation
level, functionalities and other specific research features. V4 countries have been
transformed in the 1990s and joined to the EU in 2004. Today, together share some similar
views, for example, on some political and economic challenges. Because of their common
history, they founded the Visegrad Group in 1991 and were working together even before
joining the EU. After joining the EU, they are still cooperating to a larger or lesser extent,
not only in general terms, but also in the EU area (Kowalska et al., 2018).
The acknowledgement of the importance of innovation has contributed at the level
of different types of organisations to the development of measures by which we can evaluate
innovation efficiency. The widest range of measures is focused on the economic dimension
of innovation. These measurement tools may differ slightly in terms of the definition
of innovation or the subject and method of its assessment (national level, regional level,
sectoral level, firm level), the data on which they are based (qualitative and quantitative),
or the methodology used to collect data and measure innovativeness. The V4 countries are

usually on last stages in R&D and innovation international rankings and statistics.

For brief comparison we have selected three international rankings related
to innovation performance and the position of the surveyed countries in the international
innovation space (Graph 1). Several international indicators of innovation performance show

that Slovakia is not only behind the EU27 average, but also behind neighbouring countries.
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According to the analysis of the EIS (European Innovation Scoreboard!), an international
integrated innovation performance benchmarking tool, Slovakia, Poland and Hungary are
long-term emerging innovators in terms of comparative research and innovation rankings.
Only Czech Republic are moderate innovator among them. There is heterogeneity in the
evolution of innovation performance across European countries. According to the EIS 2022,
innovation performance of EU has grown about 10% since 2015. Sweden continues to be
the best performer in the EU area; Belgium, Denmark, the Netherlands and Finland
are innovation leaders (Eurostat, 2022 — EIS'?).

The most recent global innovation trends within science and innovation investments,
technological progress, socioeconomic impact of innovation and technology adoption are
the focus of Global Innovation Index*® (GII). Each country represents its own development
potential. Looking at the latest Global Innovation index 2022 results, Slovakia belonged to
41 economies performed below expectation on innovation (46'™). Overall global R&D
increase in government budget allocations showed Hungary with strongest growth (+100
%). Only a small number of economies have consistently delivered as innovation leaders
with peak innovation performance, but Poland is among 25 economies with notable progress
this year.

Nevertheless, there is a rapidly developing digital wave. Digital technologies are
becoming innovation drivers with increasing impact and dynamic development
of innovation. The level of the countries studied in DESI indexess is approximately the same
as the EU average. Slovakia and Hungary have the main problems with open data. Poland
and Czech Republic made significant progress. Poland increased itc unicorn count from 2 to
11 and Czech Republic has now 4 unicorns started from zero in 2021. Digital skills in the
Recovery and Resilience Plans include new digital reforms in Slovakia (include such

as digital skills and teaching computation thinking).

11 Since 2001, EU demonstrate the commitment to innovation, as well as to competitive research based on
excellence, open and driven by talents. The EIS provides a comparative analysis of innovation performance in
EU countries and other European countries and regional neighbours. It looks for relative strengths and
weaknesses of national innovation performance and support all countries to identify problem areas they need
to address.

12 \Website available <https://ec.europa.eu/commission/presscorner/detail/en/IP_22 5682>

13 Website available <https://www.wipo.int/edocs/pubdocs/en/wipo-pub-2000-2022-section1-en-gii-2022-at-
a-glance-global-innovation-index-2022-15th-edition.pdf>
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Graph 1: Comparison of V4 countries in selected international rankings in 2022
Source: own elaboration based on data from EIS, Gl and DESI

Investment in R&D is important because it can identify process improvements and
efficiencies as well as potential cost savings. When comparing the share of R&D expenditure
as a percentage of GDP (%) in 2021, the Czech Republic reached 2,0 % in 2021, thus being
significantly closer to the EU27 average (2,26 %) and ranking 10™. Hungary 1,65 %, Poland
1,44 %, Slovakia ranked 24" with 0,93 % (compared to 2007 — Slovakia 0,45 %, Czech
Republic 1,3 %, Poland 0,56 % and Hungary 0,95 %). In all of the monitored countries we
see positive development in this area, but still below the EU average. It can be stated that
Hungary is growing in terms of R&D expenditure, despite the fact that STP parks were not
developed in the programme period. R&D is central to many European and national policies,
so the significantly lower share of spending below the EU average also points to ineffective

implementation of innovation policies.

2.1 University-business collaboration

More comprehensive assessment of innovation cooperation at country level is
provided by the European statistical tool named Community Innovation Survey (CIS)*,
which is part of the European statistics of science and research by Eurostat. It makes it
possible to monitor Europe's progress in innovation and to better understand the innovation

process by analysing the objectives and effects of innovation. Using data from the CIS 2018

14 The Harmonised Survey of Innovative Activity in enterprises provides statistics by country, type of
innovator, economic activity and size class. The survey is designed to provide information on the
innovativeness of sectors by type of enterprises, types and aspects of innovation development, objectives,
sources of information, public funding, innovation expenditure, etc. The statistics are a direct part of the EU
statistics on science and technology maintained by the EU statistical office Eurostat database (Eurostat, 2021a).
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and CIS 2020%° at EU27 country level, we have further explored the evolution
of collaboration over the time horizon of statistical measurements. Given the focus of our
thesis, we have concentrated on only one indicator from the CIS - Innovative enterprises that
cooperated on R&D and other innovation activities with universities or other HEIs. Our aim
was to conduct a detailed review of the available CIS data and a subsequent assessment
of business-university collaborations in R&D and other innovation activities.

Graph 2 shows a comparison of innovative companies' collaborations with universities
or other HEIs in 2018 and 2020. Most countries record a declining share of enterprises
cooperating with universities or other HEIs, despite the joint entrepreneurial activities
of universities, which are steadily strengthening their third role. However, if we look at the
second half of the Graph 2, the trend is the opposite - the share of enterprises cooperating
with universities is increasing (Hungary, Latvia, Lithuania, Malta and Romania). In the case
of Poland, Slovakia and the Czech Republic, the share of cooperating enterprises has even
decreased significantly.

30,0
25,0
20,0

15,0

?f ﬂ WA G

share of entreprises (%)

K
%
Cl

L

RO IR

& & L N NN S z? NISROAIFE SR PO NG
ORI SRS P SR O GO 20 oY O R 2 &
NI S (9 & QQ}\ &Y IR 19 & Qoé &° ‘\&e« Q¢ VS‘Q +®(Q‘° VN N ~ Q\O@
¥ S
2018 02020

Graph 2: Innovative enterprises that co-operated on R&D and other innovation activities
with universities or other HEIs
Source: own elaboration based on data from Eurostat, 2021b [INN_CIS12_COOP]

Clearly, the V4 countries have struggled with other important elements that limit innovation

progress (we do not include among the main international indicators, but we want to mention

15 Data of 2014 and 2016 surveys could not be compared together because the questions were designed
differently in 2014 and 2016 than in the following years, so we have not included them.
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them because of the synergies of the research theme) — availability of research funding and
supply of highly skilled researchers, the creation of a functional national research and
innovation systems and high shares of innovative enterprises (Balaz a kol., 2016). Other
problems identified by the European Commission in 2015 consists of weak national funding
and underdeveloped public—private collaboration, as well as the low embeddedness
of international companies in the national economy, and low cooperation between MNCs
and national universities and research centres. This is compounded by underdeveloped and
/ or unstable systems of research and innovation governance system. Other weaknesses
include low levels of innovativeness amongst domestic small and medium-sized companies
(SMEs), lack of a clear thematic focus in publicly funded research, and hesitant integration
of national R&D systems into the European Research Area — for example, low participation

in the framework programmes, and in European joint technology initiatives and partnerships.

2.2 Influence of EU Funds

Given the limited funding of HEIs and financial challenges, they need help
of goverment and other funds to influence innovation through demand to meet their specific
needs. Many HEIs are facing national funding and a directing of research priorities towards
research areas of direct industrial, political and social importance (such as issues of EU
relevance through Operational Programmes) and demands of higher public accountability
and user involvement (Shove and Rip, 2000; Klenk and Hickey, 2013). In European
countries, a key factor in changes in support orientation has been European policy level with
funding programmes (Structural Funds) animating HEIs to strengthen focus on regional
economic development within initiatives and goals of national and regional smart
specialisation strategies (Kempton et al., 2013). The Structural EU Funds are one of key
policy instruments to support regional R&D level and collaboration between university and
private sector (nore than 80 % of public investment in these countries flows through EU
Funds, so we address them as policy support). Since the 1990s, dominance of knowledge
economy concept in EU policies and an emphasis on supporting economic competitiveness
though innovation and knowledge has led to a general shift in EU programmes towards
multisectoral approach and multidisciplinary collaboration to address grand societal
challenges (Benneworth and Cunha, 2015). It is funding earmarked for specific activities
and institutional units, in most cases it is also limited in time (Lepori at el., 2007). The EU
Structural policy offers various operational programmes, schemes, projects, grants, financial

instruments that can be used to foster innovation. These include sectoral Operational
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Programmes (OPs), which give priority to research or economically oriented research
projects and research-business joint partnerships. One of the most important and useful
priorities of the mentioned OP in the last years from financial perspectives of supporting is
innovation, treated as a necessary factor of university research and entrepreneurial
development. There is currently no area of greater interest in terms of regional policy than
innovation because there is currently a predominance of development paradigm attributes
innovation as a factor of development (Farole, Rodriguez-Pose and Storper, 2011). In a few
countries, regional programmes include a focus on themes in addition to other priorities.
There are also transnational, national or cross-border programmes that may cover these
areas. Within the programmes, policy instruments have so far been mainly based on non-
repayable grants, although financial instruments are increasingly being used (Weresa, 2015).

The 2007-2013 programming period of EU Funds has created unique conditions for
the development of research and development (R&D) infrastructure. The common objective
was modernisation and improvement the support system for research and development,
improvement of the infrastructure of universities so, to contribute to increasing
the competitiveness of economy, reducing regional disparities, the creation of new
innovative (high-tech) small and medium-sized enterprises, the creation of new jobs and the
improvement of the conditions of the educational process at universities. Until the
programming period of EU Funds 2007-2013, infrastructural capacities of public R&D
organisations were not systematically supported.

In the case of Slovakia, disregard for the development of universities and the Slovak
Academy of Sciences led to the emergence of a significant technological debt, which created
a few systematic problems around implementation of quality projects in both basic and
applied research. The technological backwardness of public R&D organisations was visible
especially in comparison with partner institutions from developed countries. The
technological handicap caused several negative effects, including outflow of skilled
personnel abroad or outside the R&D sector. The deepening of infrastructure debt was linked
to the disengagement of public R&D organisations from cooperation with industry, which
took place in the framework of the economic transformation in the 1990s, when domestic
industry reduced innovation efforts and lost interest in carrying out joint projects with public
R&D organisations. This situation was also reflected in the setting up of support for the
financing of scientific research activities of public R&D organisations. Support from public
sources with a limited amount was mainly oriented to the implementation of basic research

without any link to the economic performance of the country (Sofrankova, 2017; Balog,
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2019). Projects were implemented via OP Research and Development — priority axis 2 and
4 Support for research and development (Investment priorities ,, Transfer of knowledge and
technologies obtained through research and development into practice®). "The main
objective of the call was to support the set up of university science parks and research
centres, focused in particular on cooperation within the state and university sector
of research and development or cooperation of enterprises with the state and university
sector of research and development. The applicant could be a research organisation from
the academic sphere (HElIs, the Slovak Academy of Sciences or a specific research institute
of the Slovak Academy of Sciences). The intention of this call was to create university science
parks or research centres, composed of academic institutions, which will be equipped with
modern, high-tech research infrastructure, and whose research and/or development results
will be: qualitatively at an international level, applicable in practice, linked to the needs
of key industries of the Slovak Republic. “*°

Slovakia had the least number of supported projects of the countries studied, but with the
specific challenge of building university science parks and research centres. A total was
supported 14 projects (including 7 university science parks and 7 research centrest’).

In case of Czech Republic, research and innovation infrastructure was supported by
two different programmes - OP Enterprise and Innovation'® and OP Research and
Development®® for Innovations. By OP Enterprise and Innovation were supported setting up
innovation infrastructure viac support programme Prosperity (Priority Axis 5) in which part
I.was aimed at supporting universities (this programme implements Priority Axis 5
"Environment for entrepreneurship and innovation"). This support scheme is therefore aimed
at projects for the setting up and further development of science and technology parks,
business incubators and technology transfer centres, which are implemented by public
bodies (universities, public research organisation, autonomous territorial administrative unit)
or legal entities entities owned by these public entities. The second programme OP Research
and Development for Innovations in Priority Axis 4 research-related infrastructure for
teaching on HEIs supported development of quality infrastructure universities with the aim
of improving and increasing the capacity of tertiary education and creating conditions for

improving the quality of education with links to research and development and innovation

16 Ministry of Education, Science, Research and Sport of Slovak Republic, 2012

17 We did not include research centres because the Slovak Academy of Science was the beneficiary of the
support, and the university was in the consortium of cooperating partners according to the individual projects.
18 Ministry of Industry and Trade of the Czech Republic, 2009

19 Ministry of Education, Youth and Sports of Czech Republic, 2009
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activities, to create conditions for accelerating the transfer of new knowledge from the
application sphere into the teaching process and educational activities, for the emergence
and dissemination of innovations and for increasing the practical relevance of study
programmes.

In Poland, research infrastructure was supported by one operational programme - OP
Innovative Economy, Priority 2 - R&D infrastructure. The objective of Priority Axis 2 was
to increase the competitiveness of Polish science by consolidating and modernizing the
research and IT infrastructure of the best scientific units operating in Poland. Development
of centers with high research potential, including those operating based on scientific-
industrial consortia and regional scientific-industrial consortia, by co-financing the
development of their research infrastructure. Projects involving the maintenance and
development of modern IT infrastructure of science by co-financing network and equipment
investments of national importance, considering their key importance for the environment.
Projects in the field of development of scientific information resources in digital form
regarding the creation and maintenance of databases containing information on the results
and conditions of access to the results of research projects and the creation and sharing of

databases of scientific publications (Table 3).

Table 3: Setting up STPs by HEIs in V4 countries

SLOVAKIA CZECH REPUBLIC POLAND
Programming 2007-2013 2007-2013 2007-2013
period
OP Enterprise and
Innovation (Innovation
- infrastructure)
S'Poerf;:gnma; OPDeRf;iar:qulind OP Research and OP Innovative Economy
9 P Development for
Innovations (Research
Infrastructure)
Ministry of Education, Ministry of Education, National Center for
Science, Research and Youth and Sports of Czech  Research and Development
Responsible Sport of the Slovak Republic
authority Republic Ministry of Industry and
Trade of the Czech
Republic

Source: own elaboration

In our comparison missing Hungary, we were unable to find the available database
of supported projects. In The New Hungary Development Plan for PP 2007-2013, Priority 1
Economic development confirm that will be supported: establishment and strengthening of
research and innovation institutes, integrated bridge forming, competence, knowledge,
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incubation, innovation and technological research centres, the establishment and effective
operation of international level research infrastructures, innovation services, especially
offering technological breakthrough solutions for the Hungarian economy in areas expected
to have a high growth potential. Calls for STPs in HEis have not been opened. But in 2019,
the Hungarian Minister for Innovation and Technology said that the government had set
a target of building 8 university science parks for the next period®. Institutional instability
in the Hungary in the innovation and public administration systems was impaired following
the parliamentary elections in 2010. After the elections, key national and regional
organizations involved in managing and implementing innovation support lost status and
autonomy. The implementation of innovation-related programs was frozen and the high
level of institutional instability?* disrupted previously established linkages and reduced both

innovation policy effectiveness and social capital (Szalavetz, 2015).

20 Website available <https://abouthungary.hu/news-in-brief/eight-university-science-parks-to-launch-across-
hungary>

2L The Hungarians have long-term been the subject of criticism in Brussels for concealing the use of EU
funds, which was not sufficiently secured against corruption and clientelism.
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3 AIMS AND OBJECTIVES

Collaboration between universities and business is an important part of innovation
processes. As we have pointed out in theoretical basis - in addition to the many strengths,
advantages and opportunities of cooperation, there are also many barriers that inhibit these
activities. Hybrid organizations are contributing to overcoming the barriers between the
academic and private sectors, bringing a new field where collaboration can take place. In our
research, we chose STPs as a hybrid organization for the intersection of Triple helix actors.
W are looking at the role of STPs in the university ecosystem, which should take a more
proactive approach to removing barriers and initiating collaboration on various projects.
Investments in setting up STPs have been significant for projects in the EU funds
programming period 2007-2013, so we chose these projects that have been in operation for
several years. This topic is very important for us from several levels. From the point of view
of the academic sector, it is about supporting and improving the quality of scientific, research
and innovation activities beyond the framework of the universities' core activities. For the
private sector, it is a significant link to the knowledge potential of universities and
networking. In terms of national and economic impact, it is also important for the interests
of the government, as the impacts are visible on a society-wide basis. Not all countries
perceive STPs tool positively and therefore we would like to use our research to point out

problem areas and recommend actions for better policy settings in future policy strategies.

The main aim of the dissertation is to analyse the role of university STPs as an innovative
tool for improving university-business collaboration by realization of activities and services,

and role of government support in the setting up and the operation of this tool.

To fulfil the main research objective, we have set sub-objectives with research questions:

1. Examine the theoretical knowledge of the addressed problem in the field of Triple
helix model actor’s interconnection. In the framework of the space
of overlapping actors and strengthening their cooperation, define the role of STPs

and activities and services that they implement.

2. ldentify support tools for universities and specially for R&D and innovation projects

by HEIs in programming period 2007-2013 in V4 countries with a focus on STPs.
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3. Based on qualitative research - questionnaire survey and semi-structured
interviews analyse the position of STPs in university ecosystem, analyse activities
and services that contribute to the development of cooperation and innovation
creation between universities and enterprises and to identify key barriers that limit
them.

Q1: Which of the theoretically defined activities and services are fulfilled by STPs in
the V4 countries?

Q2: What are the biggest barriers that limit UBC and sustainable development of

university STPs ?

4. Describe the support mechanisms of the government in relation to the additional

systematic support of STPs and the view of individual parks on this support.

Q3: How government suppport has influenced the setting up and operating of STPs

in V4 countries?

5. Suggest recommendations to universities and governments towards better

implementation of this type of projects regarding monitoring conditions.
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4 METHODOLOGY AND DATA COLLECTION

This section describes the methodology used for the preparation and realization research
of dissertation thesis. In first part, we describe the methods that have been applied to research
in similar research areas, and in the second part we describe the procedures

and implementation of our questionnaire survey and semi-structured interviews.

4.1 Research methods

The literature review points to the heterogeneity of methodological approaches
to conducting of university STPs. First, it is not possible to generalize them due
to heterogeneity, mission and internal structure. In most cases, the authors apply qualitative
research methods, as we can say that each single STPs is a unique entity. They adopt
the methods of case studies, semi-structured interviews, or questionnaire surveys. However,
the disadvantage of case studies (Park, 2002; Albahari et al., 2013; Etzkowitz and Zhou,
2018; Albahari et al., 2019; Cadorin et al., 2019) is that they cannot be generalized because
each presents a unique specific example from practice. Usually, the number of entities
compared is low (e.g., Cadorin et al., 2019 compared three STPs). However, the advantage
is the large number of qualitative examples for deductively understanding the processes
behind the activities taking place (Eisenhardt and Graebner, 2007).

In other cases, authors use the method of questionnaire survey and interviews (often
in combination) (European Commission, 2014; Lis and Romanowska, 2018; Balog, 2019;
Olvera et al., 2020), as they not only bring quantitative and qualitative data collections,
but especially help to better understand the results obtained and the specificities
of the infrastructures under study (Balog, 2019). Some authors approach a combination
of qualitative and quantitative methods (European Commission, 2014; Almeida et al., 2019;
Olvera et al., 2020) - particularly in cases when the sample of hybrid organisations
or established firms studied were much larger (e.g., Almeida et al., 2020 used cluster analysis
to study 55 STPs). In terms of the application of quantitative methods, we did not find
a uniform quantitative method (Table 4), as each author used a different research method.
For example, Guadix et al. (2016) investigated the impact of the degree of university
involvement in the innovation processes of STPs using linear regression; Almeida et al.
(2020) empirically used cluster analysis to investigate the typology and distance of STPs

from universities. A common feature of these quantitatively based studies is to find
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homogeneous elements to explain the observed phenomena. However, this requires a large
amount of data and variables.

Foreign studies have examined hybrid organizations in terms of geographic
localization mainly in Spain (Albahari et al., 2013; Guadix et al., 2016; Alegre, Berbegal-
Mirabent and Guerrero, 2019; Almeida et al., 2020; Olvera et al., 2020), the Netherlands
(Ng et al, 2019), Sweden (Park 2002, Albahari et al., 2017; Albahari et al., 2019; Cadorin
etal., 2019), Portugal (Almeida et al., 2020), Italy (Albahari et al., 2013), Poland (Lis and
Romanowska, 2018) and the Czech Republic (Klimova and Zitek, 2016). Of those studies,
only one has been conducted in Slovakia (Balog, 2019). In addition, we have studied many
best practises such as Utrecht Science Park?? and Kennispark Twente in the Netherlands?,
Turku Science Park Ltd in Finland?*, Johanneberg Science Park in Sweden?, Technology
Park Brno in Czech Republic?®, Lakeside Science & Technology Park in Austria®’, Gdansk
Science and Technology Park in Poland?®, Tartu Science Park in Estonia®, University
of Nottingham Innovation Park in the United Kingdom*°, Carasso Science Park in Israel®!,
Tech Parks Arizona in the United States®. Further, there are lot of country’s science parks
associations such as The United Kingdom Science Park Association®®, Association
of Science and Technology Parks of Spain® or Portuguese Association of Science and
Technology Parks®.

Authors evaluate the contribution of the STPs inconsistently, as it is not specified
exactly which indicator should be used or which is the most appropriate to evaluate
the implemented activities. There is also no consensus on what makes a successful STP and
what does not anymore (Dabrowska and Ferreira de Faria, 2020) and whether it must fulfil

all the functions mentioned in the theory. The problem of little theoretical knowledge

22 \Website available <https://www.utrechtsciencepark.nl/nl>

23 Website available <https://kennispark.nl/en/>

24 Website available <https://turkubusinessregion.com/en/>

%5 Website available <https://www.johannebergsciencepark.com/>
2 \Website available <https://www.technologypark.cz/>

27 Website available <https://www.lakeside-scitec.com/en/>

28 \Website available <https://gpnt.pl/>

29 \Website available <https://teaduspark.ee/>

30 Website available <https://www.nottingham.ac.uk/workingwithbusiness/services/university-of-nottingham
innovation-park.aspx>

31 Website available <https://www.sci-park.co.il/?lang=en>

32 \Website available <https://techparks.arizona.edu/>

33 Website available <https://www.ukspa.org.uk/>

34 Website available <https://www.apte.org/>

35 Website available <https://web.tecparques.pt/>
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on STPs points to different strategies for conceptual solutions (McCarthy et al., 2018),
as actors may differ in the types of activities, research methods or roles in the region.

Table 4: Comparison of research methods in studies

METHODOLOGICAL

AUTHORS RESEARCH METHODS

APPROACH
Park (2002) qualitative case study
Squicciarini (2008) quantitative PWP model
Albahari et al. (2013) qualitative literature review, semi-structured interviews, case study
qualitative questionnare survey, interviews
European Commission (2014) e .
quantitative counterfactual analysis
Guadix et al. (2016) qualitative comparative analysis
Klimova and Zitek (2016) quantitative Pearson correlation
Albahari et al. (2017) quantitative linear regression
Etzkowitz and Zhou (2018) qualitative case study
Lis and Romanowska (2018) qualitative interviews
Mccarthy et al. (2018) qualitative literature review
Albahari et al. (2019) qualitative case study
,:rllggéedgigtsgg(azléli/lgl)rabent qualitative document analysis
Cadorin et al. (2019) qualitative case study
Balog (2019) qualitative questionnare survey, interviews
. qualitative document analysis
Almeida et al. (2020) quantitative cluster analysis
E:ﬁ;oggl;g)and Ferreira de qualitative action research, questionnare survey
ls;);f.zc}:/e fl(;(;llds)M ontoro- qualitative questionnare survey
qualitative semi-strucutred interviews
Olvera et al. (2020) quantitative principal component analysis (PCA)

Source: own elaboration

After reviewing the above studies, we decided that our research would be based
on mainly qualitative methods with combination of brief quantitative analysis. There were
several reasons for our decision. As each STP is a unique entity, each case study,
questionnaire survey or interview was unique, so there was no possibility of generalisation.
We followed the initial development of the STPs, it was the qualitative research that allowed
us to deal with their functions. Quantitative results for individual STPs would not yet be
available in the necessary quantity of STPs. Potential of the qualitative studies gather
a broader array of information relating to STP context, processes, inputs and outcomes.
To theory, qualitative studies can gather information from a single STP, or a limited number
of tenants in the STP (conceptualized different types of STP tenants, extreme cases, etc.).
Qualitative studies focusing upon process issues relating to Why? How? Where? So what?
The qualitative interviews relating to a sample of STP tenants can provide rich data over
several points in time. Questions can provide insights that cannot be explored in quantitative
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cross-sectional studies (Wright and Westhead, 2019). Some authors consider that responding
to questionnaire survey is a sophisticated cognitive process and often iterative for respondets
(Lietz, 2010). Qualitative research methods throw light on the importance of how people
interact with the questionnaire survey and survey questions (Bavdaz et al., 2019). In line
with quantitative studies, such qualitative information can be complemented by data relating
to each STP held on an online database (Wright and Westhead, 2019). Compared
to quantitative research methods, there are far fewer methodological guidelines on how
to proceed with qualitative research. Unsurprisingly, the same is true - how should be these
qualitative methods used when testing and evaluating data collection methods for surveys.
The scope of available methodologies is also wide, given the thematic focus of the research.
Although the range of authors dealing with these guidelines has expanded considerably
in recent years (Willimack, 2013; Miller et al., 2014), it is impossible to generalise them due
to the specific characteristics of individuals, companies or institutions. These methods are
widely applied to the testing and development of all kinds of surveys. Although their
implementation may vary regarding the type and sensitivity of questions, target group and
administration mode (Willis, 2005).

It is important to point out that even slight details can affect the overall narrative
value and return rate of questionnaires (Lietz, 2009). This is especially the appropriate
linking of content and stylistic structure - question weight, question order, grammar,
specificity and simplicity, social desirability, double-barrelled questions, or negatively
worded questions (Brace, 2004). The advantages of online questionnaire surveys are
numerous - in comparison to face-to-face or telephone questionnaires, it is a significant cost-
saving measure. Fast feedback in the online world allows you to reach more people at once
using different web platforms for creating surveys (we used the Survio platform3). Unless
a name or job title is explicitly disclosed, the online questionnaire ensures high anonymity,
which is an advantage if sensitive questions are included in the questionnaire. If anonymity
is provided, it immediately comforts and encourages them to answer truthfully. The great
advantage of an online questionnaire is that the respondent can choose the time and place
to complete the survey, which is highly flexible. With online questionnaires on online
platform, the risk of data loss is also reduced as they are stored on online web platform.
On the other hand, there are also many disadvantages of this survey method. Initial

differences in the interpretation and understanding of the questions can lead to

36 Website available <https://www.survio.com/sk/>
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misunderstandings within the questions. Some respondents may not understand
the questions as well as in a face-to-face interview, which may lead to skewed results. When
designing the questions of a questionnaire, it is essential to think them through well so that
they cannot be analysed (e.g., too many open-ended questions). In recent years,
questionnaire surveys have been very widely used on all fronts, so it is possible that the
unwillingness to fill in the questionnaire may occur before or during the actual filling in,
which will negatively affect response rates (Cleavea, 2021).

Along with the questionnaire survey, we also conducted semistructured interviews
in the same case, which can better exploit the potential of knowledge creation dialogues
by providing much more space for establishing topics and different perspectives that the
respondent considers important compared to structured interviews. The interviewer also has
a greater chance to draw the interviewee's attention to other issues that he or she considers
important in relation to the research project (Brinkmann, 2018). A more specific definition
of a semi-structured qualitative research interview is: ,, It is defined as an interview with the
purpose of obtaining descriptions of the life world of the interviewee in order to interpret
the meaning of the described phenomena “(Brinkmann and Kvale, 2015, p. 6).

The dissertation deals with the brief analysis of collaboration based on both
quantitative data - initially in terms of evaluating data from the support for R&D projects
in the 2007-2013 programming period, focusing on the funding of hybrid organizations.
The main sources of data were official country websites of implemented Structural Funds
(Slovakia®’, Czech Republic®® and Poland®®).

4.2 Questionnaire survey and semi-structured interviews
The research we conducted to address the dissertation research questions and was
divided into three phases:
- The preparing phase — included the definition of the research problems and
the basic concepts for theoretical basis needs, the formulation of the dissertation sub-
objectives, literature review, study of strategic documents and case studies

for preparation of the questionnaire survey and interview questions, preparation

37 Website available <https://www.nsrr.sk/cerpanie/?csrt=3279509882976108049>

38 Website available <https://www.dotaceeu.cz/cs/evropske-fondy-v-cr/programove-obdobi-2007-
2013/cerpani-v-obdobi-2007-2013>

39 Website available <https://www.funduszeeuropejskie.gov.pl/strony/o-funduszach/zasady-dzialania-
funduszy/poprzednie-perspektywy-fe/fundusze-europejskie-2007-2013/#Projekty>
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of materials for pilot data collection (pilot questionnaire survey creation), collection
of secondary data to determine the initial situation in the surveyed area,

- The implementation phase - data collection and gathering (distribution
of questionnaires, conducting personal meetings, processing of the collected data
step by step, PhD international research mobility),

- The evaluation phase - analysis of the collected data, interpretation of the results,

formulation of answers to the research questions, presentation.

Results assess contribution of STP using data obtained through our qualitative questionnaire
survey and semi-structured interviews with the individual STP in Appendix 1. Creation
of questions in the questionnaire survey was took into several studies, in particular the
functions of STPs that we defined in the theoretical background (Edquist, 2005; Friel and
Vukotich, 2018; Almeida et al., 2020) and the identification of barriers that limit the
implementation of these functions and inhibit the development of STPs. We will also be
interested in the government's role in governance and financial support, with an emphasis
on opportunities to increase the effectiveness of government support considering the
criticisms announced in the research conducted so far. The survey was also complemented
by interviews not only with STPs but also with other relevant actors from the private sphere
and the government. The research sample consisted only of the following entities - university
STPs from the three selected countries (Slovakia, Czech Republic and Poland). STPs
projects were funded by the EU Funds in the 2007-2013 programming period with a focus
on the setting up of university STPs. It was a total sample of 44 STPs. Qualitative data
collection in the form of a questionnaire survey and semi-structured interviews was carried
out in several stages of implementation - pilot questionnaire survey in Slovakia, data
collecting on research mobility (Czech Republic), questionnaire survey and semi-structured
interviews (Czech Republic, Slovakia, Poland). The questionnaire survey was conducted
in two stages. The course and set-up of our pilot survey was designed based on a similar
survey already conducted in Slovakia in 2017 (Balog, 2019). We conducted qualitative
research - an online questionnaire survey through which we collected primary data for the

pilot research®®. The pilot survey was partially identical to the outcome survey we conducted

40 the pilot survey was realized in cooperation with the Slovak Agency for Investment and Trade Development
(SARIO) - government agency of the Slovak Republic within the competence of the Ministry of Economy
of the Slovak Republic
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during 2022. The main objective of the pilot survey was to test the questions and subsequent
feedback. To complete the pilot online questionnaire survey, we contacted the directors /
managers / project managers of the selected STPs who are responsible for project
implementation and have the most information. In the pilot survey, we contacted all 14
entities in total (in this case we contacted university STPs and research centres — Appendix
1 — Slovakia). We received fully completed questionnaires from seven subjects, so our
research had a 50% response rate. The pilot questionnaire survey was conducted in April to
June 2021 and consisted of 12 questions, which were divided into close-ended and open-
ended questions. As our focus was on evaluating the functions of STPs, in addition to basic
background information, we looked at 14 activities and services that are currently underway
compared to those that each entity plans to implement in the future. We explain
the differences between the overall thematic focus of the pilot questionnaire and the final
questionnaire in Table 5. In the pilot phase we tested which question headings would be
of interest to us. In the final questionnaire we changed or added a few questions because they
were not relevant to us. Based on the results of pilot research, it also seemed ideal to look
in more detail at the role of state support in supporting economic and non-economic
activities and how they are financed (lgliar, 2020).

We generated the final questionnaire after that we tested and discussed it with STPs
during our research mobility in Brno and then used as the basis for interviewing. The final
questionnaire consisted of 12 questions (in Czech Republic and Poland 13 questions), which
we divided into several areas, which you can see in the table below. The questionnaire
contained 4 open-ended and 8 close-ended questions (see attached Appendix 2). We tried
to design the questions insuch a way that they were as insensitive as possible
for respondents, but at the same time we wanted to find out important information necessary
for our research. In addition to basic information, we were interested in the motivation
of university (the initial impulse) for the establishment of the STPs, a brief description of the
sources of funding for the annual operation, the evaluation of success based on measurable
indicators, self-evaluation, activities and services implemented in the STPs, barriers
to cooperation and further development, the perception of support from the state and the
possibility of further continuous functioning of the university STPs. In the case
of questionnaires for the Czech Republic and Poland, the question whether they were
involved in government programmes to support this infrastructure was also added.

STPs projects were created in the same programming period 2007-2013, we tried

to find out through the defined activities and services whether they are currently
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implemented (or planned to be implemented) and to what extent the individual activities and
services are important for them. Based on our theoretical backround, we have defined
17 activities and services that a successful STPs should perform using various studies about
successful STPs (Edquist, 2005; Friel and Vukotich, 2018; Balog, 2019; Almeida et al.,
2020) and case studies (Park, 2002; Albahari et al., 2013; Etzkowitz and Zhou, 2018;
Albahari et al., 2019; Cadorin et al., 2019) and other relevant sources. In this way, we wanted
to find out whether UBC activities are a priority for them. As far as sensitive issues for the
parks are concerned (e.g., financial budget, number of employees or established companies)
we did not find this, and it was not found in the final reports of these projects because they
did not have final reports (especially in the case of Slovakia and Poland).

Table 5: Comparing the scope of pilot and final survey questions

Question range Pilot survey Final survey Explanation

Basic information 1
(university assignment and YES YES
the interviewee's position)

Basic information 2 (no. of detailed characteristics

YES NO have been excluded, as
g?;ip():lec?)/ees, no. of R&D most of them were
university employees

Motivation to setting up STP NO YES

Funding sources NO YES

Evaluation of success and NO YES

self-evaluation

Activities and services YES YES

Supporting mechanisms YES YES

the interviews revealed
YES NO that patent activity is not

an important indicator of

cooperation

the interviews revealed

Patent activity

, . YES NO that they cannot determine
No. of cooperating companies the number of cooperating
companies
Government support YES YES
Barriers YES YES
Future development NO YES

Source: own elaboration based on questionnaire survey

Totally, we approached 30 subjects in several rounds of the questionnaire survey and
conducted 12 interviews. In the final questionnaire, we addressed a total of 44 subjects from
three countries — Slovakia — 7 STPs, the Czech Republic — 20 STPs and Poland — 17 STPs
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(see Graph 3). The return rate of the final questionnaire is overall 68 % (86 % from Slovakia
— 6 STPs, 80 % from Czech Republic — 16 STPs, and 47 % from Poland — 8 STPs (Graph
3). In the case of Hungary, the following types of projects were not supported in the
programming period. To confirm this statement, we tried to contact several official
authorities - Ministry of Innovation and Technology (Head of Cabinet of State Secretary for
EU Funds), Permanent Representation of Hungary to the European Union and other
colleagues from partner universities in Hungary. We found out that there were no calls for
the setting up of STPs. The first calls with government support did not appear until 2019.
We were no longer interested in the data on the supported projects in Hungary because they
were extremely time-consuming and technically demanding to obtain, which could endanger

the implementation of the research at the expense of other countries.

e e T =
O N B OO

No. of subjects
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Slovakia Czech Republic Poland

Questionnare M Interview

Graph 3: Number of questionnaires and interviews in STPs
Source: own elaboration based on questionnaire survey and interviews

To summing up, we conducted 7 interviews in STPs (with which we completed an on-site
questionnaire and at the same time obtained a lot of useful information that is incorporated
in the results) and 5 interviews from other backgrounds that did not initially fall into
the STPs category — Slovakia (Ministry of Education, Science, Research and Sport of the
Slovak Republic) and Czech Republic (Technology park Brno, CESNET, South Moravian
Innovation Center JIC and CzechlInvest Agency). We have thus put the Triple helix principle
into practice. The information gathered directly during the interviews was especially
important and complementary for us because it helps us to bring in a different perspective -
that of the STPs owned by the private sector and government representatives who were

behind the development of the challenges and are still working on their implementation.
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We were particularly interested in the view of the private STPs and their cooperation with
universities in the region. From the point of view of government institutions in Slovakia
(Ministry of Education, Science, Research and Sport of the Slovak Republic — MSVVaS SR)
we were looking at the overall process of setting up the STPs, communication with the STPs
and their sustainability in the future. Appendices 1 and 2 provide supplementary information
to the main thesis, include materials about questionnare survey, survey questions and lists

of respondents of questionnaire survey and interviews.

With the intention of stimulating a debate on the importance of collecting
and obtaining adequate quantitative data and developing appropriate methodologies
for assessing the success and cooperation within the STP, qualitative research in the form
of questionnaires and interviews brings many benefits, namely direct contact with individual
STPs and the possibility of obtaining information beyond the prepared questions, a personal
visit to STPs, feelings and impressions from the whole meeting and a further opportunity to
meet again to complete some of the answers. On the other hand, we consider the biggest
problem be the unwillingness and reluctance on the side of the directors / managers or other
representatives of the employees to meet (the meetings themselves in 100% of the cases have
already gone smoothly in a very pleasant atmosphere). If we can't get to relevant information
about STPs (website, contact, social networks, etc.), it is a negative factor for further

cooperation.
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5 RESULTS

This chapter presents a detailed analysis and interpretation of the qualitative and
quantitative results. First part includes analysis of supported projects on HEIs in three
countries - Slovakia, Czech Republic and Poland in programmimg period 2007-2013.
As well as the results of support for projects with aim setting up STPs at HEIs, the second
part presents qualitative research results, which was carried out using a questionnaire survey
and semi-structured interviews. From the obtained data we have developed a detailed
analysis of university STPs and their overall university environment, which represents
an overview of the position of university STPs in the university ecosystem, funding,
activities and services, measurable indicators of success, barriers limiting collaboration

and development and the position of the government in these processes.

5.1 Support for R&D and innovation projects

Within the framework of Structural Funds programmes, the main assumption shows
us regional distribution of approved projects from our final database. At the beginning of our
research, we were interested in collecting data on allocations to all supported projects and
their expenditure at NUTS3 level from our selected three countries — Slovakia, Czech
Republic and Poland selected to three priorities — R&D, Education and Others. As we then
focused only on projects whose beneficiaries were HEIs (377 HEIs were supported)
in 33 operational programmes (Table 6). HEIs can draw support either for their two basic
activities - Research and Education, but also be involved in projects that do not directly
support these activities. We were interested how the received support between these three
priorities was distributed within the regions of the countries under study. HEIs projects were
usually thematically focused on research and innovation, university business activities with
the private sector, information society, improvement and modernisation of educational
processes, training and adaptability of workers, human capital and innovative ICT. Taking
a closer look at overall results*, the total amount of subsidy in programming period 2007—
2013 provides to HEIs in our selected countries amounted to 8,36 mld. EUR. Overall, as we

can see on Table 6, these types of investments have achieved important results. Slovakia

41 These results were partially published at a scientific conference:

Glittova, K., Sipikal, M. (2022). The Influence of EU Funds for HEIs in CEE Countries. MMK 2022:
mezindrodni Masarykova konference pro doktorandy a mladé védecké pracovniky, 19. — 21. prosince 2022,
Hradec Kralové, Ceska republika. Hradec Kralové: MAGNANIMITAS, pp. 257-265. ISBN 978-80-87952-37-
5.
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allocated the lowest allocation of all compared countries (only 534,34 mil. EUR).
In comparison to other, Czech Republic allocated 2 503,46 mld. EUR and Poland 5 810,21
mil. EUR). From the overall results it is evident that the highest funding was allocated
to R&D projects in all countries and regions (highest in Slovakia) (Graph 4). As the project
calls varied slightly from country to country we will mention only the most important
priorities — R&D activities in research centres, R&D infrastructure, technology transfer and
improvement of cooperation networks, information and communication technologies
or developing human potential in the field of research and innovation through post-graduate

studies (European Commission, 2010).

Table 6: Country characteristics of selected database

COUNTRY OPERATIONAL NO.OFHEIs TOTAL SUPPORT (EUR)
PROGRAMME (OP)
Research and Development 23 534,34 mil. EUR
SLOVAKIA Education
Environment 27 2 503,46 mil. EUR

Enterprise and Innovation
Human Resources and
Employment
Research and Development for
Innovations
Education for Competitiveness
Fisheries
ROP NUTS Il Moravia-Silesia
ROP NUTS Il Central Moravia
ROP NUTS Il South-West
Prague — Competitiveness
Prague — Adaptability
Cross-Border Cooperation CR-
Poland
Innovative Economy 327 5 810,21 mil. EUR
Infrastructure and Environment
POLAND Human Capital

Development of Eastern Poland

16 Regional OP
Source: own elaboration based on selected database

CZECH
REPUBLIC

Slovakia as geographically the smallest country received financial resources for R&D
and Education for HEIs only from only two operational programmes — ,,Research
and Development™ and ,,Education®. Graph 4 shows regional allocation of subsidized
projects that are divided into three categories — R&D, Education and Others on regional level
- eight Slovak regions. We can see that the capital city region (Bratislava) received 37,45 %
of the total support for Slovakia. It is understandable, because the Bratislava region is home
to the highest number of HEIs, which with their strategic location intensively opens to the
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entrepreneurial and innovative environment. It is also the region with the highest GDP per
capita in both recent years. Similar case was Poland, where was the highest support
in the Masovia region (Graph 6). The opposite example is the Czech Republic, where the
highest support was provided by the South Moravian region (not the capital city of Prague),
whose GDP is approximately on the same level as all other regions except the capital.
The general performance relies mainly on the economic strength of Brno and its wider
surroundings. Brno is widely considered as a best practice in the country — there are
university research infrastructure with high support from the City of Brno and the regional
government of the South Moravian region. Approximately low than 25 ths. EUR was
allocated in three Slovak regions — Tren¢in, Trnava and PreSov. The least allocation
of support was allocated in the Tren¢in, which is also because only one university is located
there. The share of projects with R&D priority was the lowest in three regions — Trnava,
Trencin and Nitra. On the contrary, in these regions were implemented mainly projects from
OP Education with educational thematic focuses with different objectives (support of human

resources, modernisation and improvement of the quality of education etc.).
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Graph 4: Total support (in EUR) on regional level in Slovakia
Source: own elaboration based on data from our database and Eurostat (2022b)

In Slovakia, the share of support for setting up STPs in total support for HEIs was 16 %
(amount 86 mil. EUR). In terms of the regional distribution of STPs, the most of projects in
Slovakia have been set in Bratislava region (amount 77 mil. EUR for three projects).
The geographical distribution of the individual entities is significantly unequal - almost half
of the entities are in the Bratislava region (3), followed by the KoSice region (2) and

the Zilina region (1) (Graph 4). The Bratislava region is also home to the largest number
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of Slovak public universities (5) and institutes of the Slovak Academy of Sciences, and due
to its strategic location, intensively opens to the business and innovation environment
(Glittova and Sipikal, 2022%). In the Bratislava region these projects were setting up in the
Comenius University and the Slovak University of Technology. In the Kosice region STPs
projects were setting up in Technical University of Kogice and Pavol Jozef Safarik

University of Kosice.

In Czech Republic, the share of support for setting up STPs in total support for HEIs was
20 % (amount 511 mil. EUR). The most outstanding of the above-mentioned South
Moravian region. An allocation of around 300 ths. EUR were in three regions — Moravian-
Silesian, Olomouc and Prague. Graph 5 shows the biggest regional differencies between

regions from our selected V4 countries.
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Graph 5: Total support (in EUR) on regional level in Czech Republic
Source: own elaboration based on data from our database and Eurostat (2022b)

Compared to Slovakia, the trend was different, with the largest number of supported projects
in the South Moravian region, which is not the capital region of the Czech Republic. A total

of 7 projects with a total value of 289 mil. EUR were supported. South Moravian region is

42 These results were partially published at a scientific conference:

Glittova, K., gipikal, M. (2022). University Science Parks As an Innovative Tool for University-Business
Cooperation. Proceedings of the 17th European Conference on Innovation and Entrepreneurship ECIE 2022:
Hosted by Neapolis University Pafos, Cyprus 15-16 September 2022. Reading: Academic Conferences
International Limited, 2022, 648-656. ISBN 978-1-914587-49-8. ISSN 2049-1069E-B0ookISSN.
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long-term an innovation leader with own regional innovation strategy since 2002 and since
2012 it is the region with the highest knowledge intensity in the Czech Republic.
The structure of the R&D system in the South Moravian Region is characterised by
a relatively high share of the higher education sector, which is due to the university character
of the city of Brno. Other STPs are in Ostrava and Prague regions, but the value of one STP
in Ostrava region (82 mil. EUR) is higher than the total value of 5 STPs in Prague. In South
Moravian region, projects were setting up in Masaryk University (7 projects), in the region
of Prague mainly in Czech Technical University in Prague (2 projects) and University
of Chemistry and Technology (2 projects), 2 projects in Univerzita Pardubice in Pardubice
region, and one project in Technical University of Ostrava in Moravian-Silesian region.

In Poland, the share of support for park establishment in total support for HEIs was 7 %
(amount 444 mil. EUR). There were fewer differencies, 12 regions allocated support from
100 to 400 ths. EUR. The lowest allocation represents the smallest regions by area — Lubusz,
Opole and Kuyavia-Pomerania. In case of Opole and Lubusz, there are border regions with
a low concentration of HEIs. The same trend as in Slovakia was confirmed, most STPs were
supported in the capital region of Warsaw - Masovia region (292 mil. EUR) — 5 projects.
Beneficiaries of the support were mainly the University of Warsaw. Other projects were
supported in Lesser Poland, Silesia, Pomerania, West Pomerania, Lublin and Greater Poland
(Graph 6).
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Graph 6: Total support (in EUR) on regional level in Poland
Source: own elaboration based on data from our database and Eurostat (2022b)
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The same trend as in Slovakia was confirmed, most STPs were supported in the capital
region of Warsaw - Masovia region (292 mil. EUR) — 6 projects. Beneficiaries of the support
were mainly the University of Warsaw. Project were setting up mainly in Masovia region —
University of Warsaw (4 projects), one project in Medical University of Warsaw, and one
project in Warsaw University of Technology. In Lesser Poland region were setting up
projects in Jaguellonian University (2 projects) with allocation almos 90 mil. EUR. Other
projects were supported in Silesia, Pomerania, West Pomerania, Lublin and Greater Poland.

The trend analysis revealed an interesting subsiding of R&D and innovation projects
which can help strenghten HEIs own research, internal educational procesess and
collaboration with other innovation actors in innovation ecosystem. Support for R&D
priorities are traditionally concentrated in developed regions (regions of capital cities) where
strong and constantly evolving innovation environment with is dependent greatly on local
HEIs, companies, research institutions. Analyzing regional data, the highest support was
allocated in the capital regions (Bratislava and Warszawa) and metropolitan areas. In case
of Czech Republic was the highest support allocated not in capital region, but in the South
Moravian with the region‘most developed city of Brno. In all compared countries, the
highest share represents R&D priorities (with the highest in Slovakia). Comparing to trend
of indicator GDP per capita in years 2010 and 2020 we can confirm that there has been
a significant increase in all regions.

In case of allocation on total support for setting ups STPs in selected countries, the
trend is almost the same. In Slovakia, the highest allocation fot projects were in the capital
city region of Bratislava (40 % of overall support for R&D). In the Czech Republic, there
was the highest allocation in the South Moravian region (31 %). In comparison with Poland,
majority of STPs projects was in capital city region of Masovia (33 %). Regional distribution
of setting up STPs confirms the picture that the support of research and innovation
infrastructure has been directed to innovation strong regions, where a strong knowledge base

with a few innovative actors is concentrated.

In summary, our research shows that the support of research and innovation projects
in higher education institutions in the V4 countries has significantly influenced the
programming period of EU Funds 2007-2013. Substantial resources have been invested
in supporting HEIs in research, education and other areas. However, one of the common
findings of the research is that these investments represent only partial steps in a longer

process of development and change. In general, cohesion policy seeks to address specific
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development challenges that may have a differentiated territorial concentration. It should be
emphasised that the projects in our dissertation were not territorially concentrated - i.e., they
were not concentrated in less developed regions. On the contrary, the projects were

concentrated in metropolitan regions with high innovation capacity.

5.2 The role of government in supporting university STPs

STPs also thematically touch government as one of the main actors in the Triple helix
framework, which in the case of our research was the main mediator for setting up STPs
through financial and supporting role**. Governments can indirectly create an interactive and
inclusive ecosystem for actors from different fragmented backrounds or organisations. These
linkages and partnerships also provide a source of information in the preparation of an
appropriate policy mix and decision-making processes**.

Our research has confirmed that despite the relatively high support from governments,
the results show that individual parks are not satisfied with the support. If we look how STPs
perceive government support, we see 63 % of them perceive it as average, 17 % as good, no
one perceives as very good. On the other hand, 17 % of them perceive as bad and 3 % as
very bad. In case of negative perceptions, it is mainly Slovak and Polish STPs. Almost 69 %
of the Czech STPs perceive government support as average and the other 22 % as good
(Graph 7 and Graph 8). Graph 8 shows that the most satisfied with the support of government
are STPs in the Czech Republic.
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Graph 7: Perceiving the level of state support
Source: own elaboration based on questionnaire survey

4 The role of government in UBC support is covered in Chapter 3, where we have presented a number of
policy support forms.

“For example, in the UK government established the Higher Education Innovation Fund, which has committed
to investing £213 million to support UBC interactions.
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Graph 8: Perceiving the level of government support on country level
Source: own elaboration based on questionnaire survey

Based on personal interviews with Czech STPs directors and managers, they evaluate the
support through support programmes for research infrastructure positively:
.. In the time of project sustainability, the support was set well. After the end of the

project, the functioning will be built on commercial resources. *

Czech STPs were supported by programmes NPU | and NPU Il (National Sustainability
Programme | and II), fulfilling the government's commitment to finance a significant part
of the STP’s sustainability from the state budget to ensure the operation of the built STPs
including the necessary renewal of the facilities (reinvestment). The beneficiaries of the
support were research infrastructures built in the Czech Republic between 2007 and
2013/2015 with the financial participation of the state budget of the Czech Republic and
operational programmes of the EU Funds with building costs exceeding 50 million EUR.
During the development of the OP Research and Development for Innovation, the Czech
Republic committed to the European Commission to finance the sustainability of the built
R&D centres from Axis 1 and Axis 2 of the OP Research and development for Innovation
for a period of five years from the end of the project, i.e., until 2020, in the amount of 98,9
mil. EUR (in total for NPU | and NPU I1), which corresponds to up to 50 % of the operating

and renovation costs of these facilities*.

4 Website available <https://www.h2020.cz/files/daniel/Narodni-program-udrzitelnosti-11.pdf>
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In Poland, there was the program PANDA INFRASTART supporting the maintenance
costs of R&D infrastructure built or rebuilt thanks to the implementation of projects under
Axis Il of the OP Innovative Economy Infrastructure and Environment, for which the final
eligible costs subsidized from the funds of the programming period 2007-2013 amounted
to at least 12,5 mil. EUR, and by means of which scientific research and development work
can be carried out and research services can be provided to external entities. The total budget
of the Program will be 62,6 mil. EUR. All our research infrastructures have shown that they
were involved in the support programme. Despite partial financial support, 37,5 % STPs
perceived as bad and 62,5 % as average:

- “The policy of support for this kind of existing infrastructure is currently not properly
structured. Lack of support for further development of well-functioning centers,
including the purchase of new or reconstruction of the existing modern R&D
infrastructure? Such centers should be assessed by external partners using their
services, and based on such an assessment, the opportunity for further support
for further development of the best centers should be given?”

- “There is a need for long-term and robust (I mean not politically dependent)
financial governmental/university support for the system maintenance

and upgrade.”

Additional sustainability support calls in Slovakia were cancelled by the MSVVa$ SR
on European Commission initiative to stopped further support. Another problem related to
the late implementation of projects was that the responsible intermediary body announced
the first call in Slovakia only in 2012, then almost at the end of the programming period.
This meant that the first projects were not actually put into operation until 2015 at the
earliest. In the Czech Republic, the calls were already in 2009, which contributed to a quicker
implementation of projects and setting of priorities. Exactly 50 % STPs perceived
government support as average, 33 % as bad and 17 as very bad, backed by several
statements:

- “We need conceptual state funding and predictability for the future. ”

- “There is a real need to ensure continuity of funding so that the research potential
established can be further developed instead of constant turnover due to funding
interruptions. The human potential that we develop over a long period of time leaves
in the intermediate phases without financial cover and never returns. No workplace

can be developed in this way over the long term.”
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-, Slovakia has no concept of development in any area, the policy is not set at all, we
are the last country except Czech Republic where there are Academy of Science.

In the whole EU, there are the innovation leader’s universities. “

In relation to the further functioning of STPs, all respondents agreed that the policy
of support for STPs is not well set up. There is a lack of a long-term and stable strategy
for the support and funding of R&D, innovation, and research infrastructures under the
responsibility of universities. Respondets have agreed that in the long term it would be ideal
predictable or stable budget of institutional funding for more than one year and freer rules
for the transferability of financial resources in the years to be able to form reserves were set.
We provide some statements from STPs in relation to long-term strategy limitations:

,,For the operation of such centres, funding should be predictable, there should be

no administrative constraints on corresponding commercial research activities, and

the volume and importance of joint grant projects should be assessed. *

Behind the financial and institutional problems there are hidden problems linked to “soft”
misunderstandings — communication and mutual institutional cooperation on common
interests. Due to the frequently changing political situation, STPs may feel undermined and
unappreciated - this view emerged mainly from personal interviews of Slovak STPs. They
are discontented with the support, communication and management of the highest
responsible authorities. However, on the other hand, we also asked the MSVVa$ SR directly
about this. The Head of the responsible office also told us that the STPs are not interested
in communicating with them in cooperation, but only in the topics of financial assistance.
Although he admitted that MSVVaS SR had failed because did not monitor progress during
the sustainability period and the call for support infostructures had also been cancelled.
In this "systematic” way, Slovakia has achieved that STPs are automatically incorporated
into the structures of universities and the infrastructure is slowly becoming obsolete.
It should be noted, however, that some parks have "helped themselves" and have developed

into very successful ones.

Funding sources that support the operating of STPs in 2021
Although the government is the main financial investor at the beginning of the setting
up, universities as founders should also ensure adequate funding in view of the thematic

focus of the STP. Funding related to the historical development of the park, ownership and
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can vary from one country to another. STPs with a different owner are likely to have different
financing and goals®. This is not a secondary issue, STPs with a different shareholder
(university, local administration or private companies) are likely to have different goals and
it is important to take account of STPs aims when evaluating their impacts (Bigliardi et al.,
2006). Setting up an appropriate funding system for complex projects was a key factor that
ultimately influenced their development, activities and effects during implementation, but
also in the sustainability phase. At the time of realization our surveys (years 2021-2023),
almost all projects were completed, i.e., they were just after the end of the sustainability and
monitoring period. In some cases, the complexity of the procurement and the length of
the processes caused significant delays in implementation projects and thus delaying
the sustainability phase. During the implementation of projects, financing was covered
by the EU Funds resources. However, after the funding ended, the founders (universities)
who built the new buildings/spaces/facilities were exposed to to problems in ensuring their
operation. They must have reallocated part of their budgets to support the operation of STPs
(new buildings), while their budgets were not increased by the necessary resources
to finance the operation of the university STPs. As a part of the university, it would
be expected that the university would be a major supporter and resource for them. This is not
quite the case, as universities often have very strict and limited budgets, STPs must provide
their funding mainly through project funding. We provide a brief description of the funding
sources that support the operating of STPs in 2021.

STPs are financed by universities on average in proportion to total funding of 30,9 %
(Czech Republic 25 %, Poland 30 %, and Slovakia 37,9 %)*’. Project funding is also highest
in Czech STPs (47 %) and Polish (32 %). Other types of financing are less represented -
financing from EU funds together averaging 18,3 % (highest in Slovakia 31,8 %),
commercial financing 10,2 % and financing from regional resources 4,4 %. Specifically, the
highest funding of STP from university (or faculty) sources was in Slovakia (37,8 %).
Funding from project financing was highest in the Czech Republic (47 %) and Poland

(32 %), which gained additional funding, especially with involvement in other European

4 While STPs in the UK tend to be owned mainly by universities (Westhead and Storey 1995, Siegel et al.
2003), in Spain they are promoted mainly by local governments. Albahari et al. 2013 found that 56% of Spanish
STPs and 37% of Italian STPs do not have a university shareholder. Link and Scott (2005) report that 69%
of American STPs are not run by a university. Also, the presence of private shareholders varies hugely. For
example, 83% of Italian STPs, but only 28% of Spanish STPs have private companies among their
shareholders.

47 We could not ask about specific funding in EUR, because the share of funding itself was a very sensitive
question for some subjects, which they did not want to answer.
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H2020 projects. In the case of commercial funding - the Czech Republic and Poland had an
average of 15 %. Only Poland reported local funding in 2021, at 13 %. Based on personal
interviews, Slovak and Czech STPs were also in close cooperation with regional actors but

without significant support for management (Graph 9).

Poland Czech Republic Slovakia

= financing from the university's resources
financing from EU Funds
financing from regional resources - city or region
project financing

commercial financing

Graph 9: Comparison of financing STPs in 2021
Source: own elaboration based on questionnaire survey

Regulatory capacity of public funding has eased off the difficulty in sourcing funds for STPs
in a regional innovation system. Despite the multi-source funding of STPs, Slovakia is the
only country where STPs have a high share of government funding, despite high
dissatisfaction with this type of support. Obviously, the share of government support should
gradually decrease and thus the dependence on it should also decrease. STPs should become
integrated gradually into the innovation ecosystem in the region and, in cooperation with
other partners from the public and private sector, manage independently, with a partial link
to university resources. In this case, there is no consensus on what the ideal and balanced
share of multi-source funding should be, so we give an example of some respondents and
their ideas:

- “Support policy is highly dependent on the willingness of the university management
and the Senate, at least 30 % of institutional support funding is needed for
development, currently at about 10 %, ideally up to 70 % institutional and 30 %
project funding. Currently, our budget depends on 85 % from project funding - this
has a number of disadvantages.”

- “The sources of funding for our department include, of course, funding from research
projects and contract research, but we don't have a completely separate economy -
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most of the funding is redistributed through the faculty, so | can't say what the shares

of each source are.”

The results of our research are partly confirmed by the Ex-post evaluation of Cohesion Policy
programmes 2007-2013 by the European Commission (2015), which evaluated that
investments in infrastructure (“science valleys™) in the countries of Central and Eastern
Europe did not automatically lead to the creation of innovation activities, such as UBC.
The relatively limited level of direct investment in innovation activities from EU funds has
also been criticised. Similarly, there are questions about long-term sustainability effects,
when funding will need to be found to replace technologies and equipment to maintain
infrastructure (Kapil et al., 2013). Evaluations from another EU countries have shown that
more systemic and ambitious effects can be achieved through the innovation support from
Cohesion Policy, stimulate institutional changes for investment in innovation, stimulate the
dynamics of change in businesses and R&D centres, promote openness to new ideas
and actors, and stimulating the development of new strategic objectives with a longer-term
perspective sustainability. The most effective measures to improve innovation performance
are those that allow R&D institutions and entreprises to collaborate and combine resources,
cluster and commercialise innovations. This highlights the importance of 'soft' support

(brokers, consultants, mentors and acceleration services) (European Commission, 2015).

Self-evaluation

In order to compare government support with the overall self-evaluation of all
participants, the questionnaire survey linked approaches to self-evaluation of STP-supported
projects. Key strength of individual projects is their own view of their success. Government
support is just one of the key issues we have focused on in our research. Overall perception
depends on many other aspects that are not dependent on government financial support,
so the level of positive perception may be higher. If we look at the self-evaluation
of individual STPs on a 5-point scale (very bad - bad - average - good - very good), STPs
are evaluated (self-evaluation) more positively. The 60 % of them are rated as very good,
30 % as good, 10 % as average. High satisfaction and self-evaluation can be seen especially
for STPs in the Czech Republic, where up to 75 % are rated as very good. It is worse
in Poland and Slovakia — in Poland 50 % rated it as good success. Bad and very bad success
rate has not been described by anyone. It seems that the highest self-evaluation is closely

related to the overall success of the park. The highest satisfaction is recorded in the Czech

79



Republic, where is the highest satisfaction with the state support, project management, and
the implementation of as many activities and services as possible.

5.3 Strategic function of STPs in university ecosystem

However, as mentioned above, university STPs are an integral part of faculties,
universities and innovation ecosystems. They have great potential to contribute significantly
not only to development and reputation of universities, but overall regional economic
growth. The relevance and contribution to emergence of STPs as a direct part of university
environment may appear to be little importance in some regions. There are many
alternatives, but consensus of STPs would represent a balance position between the interests
of all actors. The initial push that universities want to set up these unique innovation-related
infrastructures is also important, universities as catalyst often create the initial plans. Given
the STP's position in knowledge and university economy, the STP acts as an arranger
of regional resources for shared vision of university and collaborating partners. The guiding
principle is to develop a common strategy and identify interfaces with selected industry
sectors. STPs are well positioned to create a better vision for the university while engaging
functions that are completely outside of university's scope.

The STPs were planned as development of new directions of university activities;
to conduct advanced research of great scientific importance, result of which will be used
to develop new technologies; to provide laboratory facilities which are important for the
fulfilment of the educational and research function (as a replacement of insufficient
capacities of university departments). The overall identity of the STPs includes the many
names of the STPs; operational diversity and similarities have led to confusion among both
the STP founders and those actively involved in STP. In the implementation process, STPs
founders (universities) tend to make mistakes in operation, design or strategy that led to the
parks functioning differently than they are presented*®. Research shows that parks would
probably be more successful if they were independent, because if they are part of universities
they may have an identity problem.

In terms of primary motivation and impulse for setting up STPs in the V4 countries,
our research shows interesting results. The 60,7 % of the STPs indicated that the

48 For example, in Spain - Since the creation of Association of Science and Technology Parks of Spain, Spain
STPs have been given many names, ranging from ,,science park “, ,technology park", ,.technopole", ,,research
park", all encompassed under the acronym "STP" (science and technology park) according to the International
Association of Science and Technology Parks and Areas of Innovation (IASP).
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establishment of the STPs was planned as part of the long-term university strategy (faculty
or departments) (Table 7). At the same time, 46,7 % likewise mentioned that the setting was
planned as part of implementation of EU Funds - long-term strategic plans were also
supported by EU funding. Another essential factor was expansion of UBC, 40 % confirmed
that one of the primary impulses for the establishment and setting up of STPs was planned
as part of the expansion of cooperation with external partners (interest from private sector)

and 23,4 % want to strengthening institutional cooperation.

Table 7: What were the initial impulse for setting up STPs ?

Absolute frequency = Relative frequency

the setting of the STP was planned as part
of the long-term strategy of the university 17 60,7

the setting was planned as part of the
implementation of EU Funds

the setting was planned as part of the
expansion of cooperation with external 12 40
partners (interest from private sector)

14 46,7

strengthening of institutional cooperation 7 23,4

other 6 20
Source: own elaboration based on questionnaire survey

In addition to the primary reasons, 20 % of respondents mentioned others reason that
we didn't ask in the questionnaire. For example, the Slovak STP - CAMBO Trnava was
inspired by the STP in Dresden and based on this inspiration they decided to ask for support
for setting up. A couple of Czech STPs were inspired by concepts in Austria, Germany or the
Netherlands. The Benelux concepts of an internationally oriented research-intensive
universities is strongly embedded in European innovation ecosystem. Examples
of successful European ecosystem collaborations are the Eindhoven-Leuven-Aachen
triangle that makes strategic partnerships with many actors (public and private networks,
governments, companies, non-profit organisations, etc.) to leverage impact on university
as innovation ecosystem integrator. These universities show a strong tradition of universities
that works closely with business communities. The university’s success in entrepreneurial
area is reflected in many spinoffs which were established in STPs (e.g., in Kennispark
Twente were founded Booking.com, Takeaway.com, Cheaptickets.nl etc.). Place-based
innovation ecosystems usually consolidate and emerge over time, developing hand in hand

with university society. A sense of entrepreneurial community and belonging grows among
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individuals (students, researchers) started to take initiatives that support a university-wide
innovative and entrepreneurial climate (KU Leuven, 2018).

5.3.1 STPs benefits for universities

It is important to study wide range of generated impacts, because STPs have
a significant impact on universities. STPs have several direct effects on their founders
(universities), established businesses, and other organisations with which they collaborate.
The establishment of university STPs has certainly brought many positive effects for
universities, faculty and university departments thanks to the promotion of university-
industry cooperation. STPs perceive a lot of benefits among which prevailed the most
frequent opinion representing the increase of the prestige of the university in regional,
national and international level. In general, STPs are some boundary openers
for intersectoral and international linkages (Champenois and Etzkowitz, 2018).
Each STP is a unique entity with its own requirements. We mention some interesting
statements from respondets:

- "We have achieved significant visibility of the university through a considerable
number of international projects, membership in international organizations
and infrastructures, and an increase in the quality of our publishing outputs."”

- ,,Our STP is the University's Flagship facility, which is visible and recognised in the
field of excellent research, raising the visibility and public relations of the university,
it is a department with high standards for quality outcomes and piloting ambitious
PhD plans and strategies. “

- “Awareness of the driving force behind innovation and research activities

in academia and their connection to practice and the market.”

Another of many benefits is the modernisation of facilities and equipment for teaching and
research. The outdated infrastructure is thus renewed, which increases the prestige
of the university for new students and the creation of new study programmes. The quality
of research has also increased, which has strengthened publishing activity and
the commercialisation of intellectual property.
- 1t has established modern facilities for laboratory teaching, which is essential in
our fields. Equipment for research in technical fields - applied research projects +
commercial research as a complementary activity. Motivation for engineering

students (not just learning at the blackboard). Expanding links with academic
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partners and industry (including from abroad). The publicity of the faculty and the

university has increased significantly. *

One of the most valuable benefits is the creation of a space for cooperation between the
university, the private sector and other collaborators. STPs have solved the problem of lack
of facilities and premises for the implementation of collaborative activities. It is perhaps not

surprising that universities report more publications, citations, patents or doctoral graduates.

., Inthe long term, further cooperation and partnership portfolio has been expanded.
Connections between companies and students in terms of thesis solutions and
possible further work in these companies after studies have increased. The location
of the STP directly on the faculty's campus with a direct connection to the faculty
gives the companies and firms settled there a certain prestigious address.

- ,,Centralisation of top research into one platform. *

-, We realize transfer of knowledge into practice. Improvement of university funding.
Protection of the university's intellectual property.

-, Strengthening the link with real practice and fulfilling the third role of
universities.

-, It was to expand the infrastructure for IT specialists, to establish cooperation with
companies, the STP is focused on specific specialized research - it was useful for the
faculty, the university and Brno. “

-, For the university: Possibility of using experts from practice in teaching. For

students: the possibility to get involved in the activities of companies (practice,

earnings, etc.). “

Effects of STPs are heterogenous, also benefits are not necessarily perceived equally by all
STPs. Greater formal involvement of university may have negative effects on STPs, such as:
,,Incorporation of our STP to the structure of university discriminates us by
institutional evaluation, when a significant emphasis is placed on basic research and

related publications. “ — example from Czech Republic (Prague)
Few papers provide negative assessments - Albahari et al. (2017) show negative effect on

innovation sales, Etzkowitz (2008) the emergence of conflicts and interest, research by EIB

(2010) points to the limited infrastructure development due to restricted financial position.
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5.4 Activities and services on the road to UBC

Measuring the success of STPs has been a challenge for professionals, government
and academics for decades. This is mainly due to their heterogeneity and complexity of STPs
model, ownership and the different expectations of stakeholders. In addition, each STP has
developed its own priority tasks to develop new and knowledge-based activities that cannot
be directly measured or quantified. Through the different mix of activities and services that
STPs can perform, their attractiveness increases not only for university employees
and students, but also for other companies from the private sector, public administration
and cooperation with foreign partners. Internationalization of research, educational activities
and entrepreneurship help to increase prestige on foreign markets.

Based on a detailed study of the relevant literature and numerous case studies, we
have selected 17 activities and services that STPs in the context of the university can or
should carry out in order to establish or strengthen cooperation with the business sector. The
most ideal version is if the STP performs all functions. However, reality shows several
obstacles that hinder and limit the performance of these functions. It is also necessary to
explain at the beggining that, we are comparing three different countries in which STPs, and
research centres have been set up for the same purpose, but under different initial conditions
and objectives. Some STPs were built primarily for research*, others for business activities.

Individual activities and services can be divided into several subgroups. All activities and
services are related in some way to cooperation, except for the research itself. The groups
could be divided as follows - own research (basic or applied) and cooperation (joint research
with companies, renting of premises and equipment, business support, training and expert
consultations,  company  formation,  networking, = community  involvement,
internationalisation). Despite their name, STPs are not just about science, or just about
technology. STPs are mainly concerned with companies, businesses, entrepreneurs, startups,

jobs. They are concerned with economic aspects of innovation, technology, and science;

49 But even in the case of research infrastructures, it is possible, according to Article 107 of the Treaty on the
Functioning of the European Union, public aid granted by Member States or through State resources in any
form whatsoever which distorts or threatens to distort competition by favouring certain undertakings or
the production of certain goods shall, in so far as it affects trade between Member States, be incompatible with
the internal market. Aid schemes are allowed in the form of de minimis - not considered public aid, block
exemptions or notification to the European Commission. According to Framework for State aid for research,
development and innovation (2014), to use 20 % of the capacity for commercial activities during the 5-year
sustainability period and to help (especially financially) with the overall transition. As we did not explore the
extent and intensity of cooperation and entrepreneurial activities, we considered it appropriate to ask these
questions of all respondents, as they can do so to some extent (although limited).
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with applying knowledge and technology to enhance the competitiveness of associated
businesses with raising level of innovation in cities and regions, creating wealth for the
community by developing a prosperous business community. As can be seen in the Graph
10, 61 % STPs carry out mostly their own basic and applied research. More than 80 % of
entities carry out collaborative research with companies and another 10 % plan to do in
future. Other services - renting of premises and facilities - are currently provided by
approximately provide 55 % entities. It seems that cooperation with other partners is very
important for STPs - especially cooperation with international partners (almost 90 %).
Similarly, they also engage in cooperation with regional or other actors (70 %). Country
specifics show differences especially in ongoing activities in business incubators,
establishing startups and business support services. Establishing spin-offs and startups
ongoing in 20-30 % of subjects, mainly in Czech Republic (80 %). These types of business
activities can generate employment (Spain), student’s entrepreneurship, developing new
projects and other activities that are quite common in others STPs (Utrecht Science Park and
Kennispark Twente in the Netherlands, Turku Science Park Ltd in Finland, Johanneberg

Science Park in Sweden).

The following are some statements of managers in STPs in Brno in connection with the
implementation of activities and services:
,» We cooperate with the city of Brno and the region, everyone knows each other,
we are now cooperating with the city on a project focused on entrepreneurship.

- "We don’t have any problem with cooperation with companies, companies choose
us, they book our facilities, if they are registered users. They have access 24/7, who
comes first takes first, so we are constantly being sought out. *

-, We have about 320 registered users of our services, and about 60 companies who
do their own research here. They are from many countries (Germany, Austria,
France), we rent them our premises and equipment - we give them full service
according to their requirements, or we hire them their own employees. At any
moment we have about 120 active projects that we are working on throughout the
whole month. “

-, Since our establishment, 6 startups have been founded here - 4 of which were

founded by the same person. “
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As regards cooperation with venture capital funds, there is a lower proportion - only 12 %
(replied one STP in each country). Several STPs commented that they did not really want
to work with venture capital funds, which would duplicate the activities of other regional
innovation hubs in the region that provide these services. Venture capital investments offer
potential for above-average returns but usually with high-risk. Venture capitalists
are typically very selective in deciding what to invest in, with approximately 60 % of
business plans rejected after a quick scan. These type of funds are not generally suitable for
all stages of companies, with many start-ups choosing self-finance (or “soft finance” from
grants) until they reach the point where they can approach outside capital providers, such as
business angels or venture capitalists (EIB, 2010).
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Graph 10: Activities and services which university STPs implement
Source: own elaboration based on questionnaire survey

In comparison with official calls of individual countries for setting up STPs,
it is important to compare how they have met their targets. In the case of Slovakia, the
eligible activities were - implementation of applied research and development projects,
creation of programmes for mobility and innovation, creation of incubators
in the environment of universities for potential spin-off projects, support for the formation
of local points for contact with industry, management of institutions providing support

services for commercialisation of IP, support for activities to remove barriers and support
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for the promotion and popularisation of R&D to the wider society. Our results show that
67 % of subjects carry out their own basic research, 100 % applied research. Joint research
and rent lab spaces and facilites is performed by 67 % of subjects. Business incubator and
establishment of spin-offs is realized by 67 % of STPs. Business consultancy is implemented
within university departments, not at the level of STPs. Venture capital funds realise only
17 % (1 subject). Cooperation with international partners and networking is applied

by all respondents (Graph 11).
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Graph 11: Activities and services which university STPs implement - Slovakia
Source: own elaboration based on questionnaire survey

In the Czech Republic, the projects were implemented through several calls, research
infrastructure was focused on investments in modern infrastructure regarding creating
conditions for the involvement of graduates in R&D agendas (programmes, projects) of the
parent institution, and in its cooperation with partner organisations (research organisations,
enterprises, application sphere). Investments in the material and technical security
of research-oriented universities in relation to ensuring the operation of modern
infrastructure for the purpose of linking teaching, research and innovation. Innovation
infrastructure has included, inaddition to the building and development of STPs
and business incubators, the establishment and development of business angel’s networks
(networking of investors with early-stage companies (spin-offs, startups). The projects
of regional R&D centres were mainly focused on the cooperation of the proposed university
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regional R&D centres with the application sphere (startup grants) with the aim of creating
partnerships that will strengthen the capacity for collaborative research and for contract
research. Activities aimed at strengthening the cooperation of the proposed regional R&D
centre with the application sphere and the public sector (e.g., preparation of joint projects,
networking and promotional events and materials, seminars, establishment of joint
information and communication platforms, participation in regional and national platforms
for cooperation with the public and private sector, including participation in cluster activities
and technology platforms, etc.). Activities aimed at strengthening the cooperation of the
proposed regional R&D centre with leading international research partners (i.e., preparation
of joint projects, participation in conferences, seminars, technology platforms, promotional
and networking events and materials, etc.). The results of our survey show that 62% of the
subjects carry out basic research and 81% applied research. 87% of STPs carry out joint
research with companies and contract research. Renting of space and facilities is carried out
by 62 %, with 25 % planning to do so in the future. Activities in the form of spin-off
company’s creation are done by 31 % of STPs, startup creation by 19 %, business incubator
is run by 37 % of STPs. Only one STP cooperates with venture capital funds. 62 % of STPs
cooperate with other actors in the region, 87 % of STPs cooperate with international partners
(Graph 12).

cooperation with international partners
cooperation with other actors (regional governments, non -...

networking

collaboration with venture capital funds

business incubator

establishing startups

establishing spin-off companies

IP consultancy

business support services

PhD programmes

events, workshops

lab facilities for rent

lab spaces for rent

contract research

joint research with enterprises
own research - mainly applied research |
own research - mainly basic research I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M ongoing planning not ongoing or planned

Graph 12: Activities and services which university STPs implement — Czech Republic
Source: own elaboration based on questionnaire survey
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Polish projects included research infrastructure projects, projects of specialised university
departments with high research potential, including those operating based on scientific and
industrial consortia and regional scientific and industrial consortia, cofinancing
the development of their research infrastructure. The results of our survey show that 60 %
of subjects carry out basic research and 77 % applied research. Joint and contract research is
performed by 50 % and rent of spaces and facilities by only 25 % of the subjects. Only 1
entity establish a business incubator, nobody is setting up spin-off companies and start-ups,
but 30 % plan to do so in the future. Only one entity cooperates with venture capital funds.
30 % entities cooperate with other actors in the region and all entities cooperate with

international partners (Graph 13).
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Graph 13: Activities and services which university STPs implement — Poland
Source: own elaboration based on questionnaire survey

At the same time, it is important to find out how important these activities are for
individual STPs. Because on the one hand they can be important for them, but currently there
are significant barriers that limit them in these activities. On the other hand, there may not
be any barriers, but these activities are not essential for them, and therefore there is no effort
to work on their development in the future. As can be seen in Graph 14, based on the ranking
of the importance of activities and services (5 being the most important), the most important
for STPs is cooperation with international partners, own research (more applied) and

networking. Collaboration on joint projects with companies or business incubator is also
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important. Other activities and services (like in the previous Graph 10) are currently much
less important for them, although they have a great added value for them in the overall
development. However, this is very individual, as we also see significant differences in the
implementation of these activities. It is very possible that since the period of sustainability
has ended in all STPs, the rules have been eased and the STPs will be able to start managing
according to their own rules with a higher share of development of business activities. There
are no significant differences between countries when it comes to the assessment

of significance.
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Graph 14: Evaluation of the significance of activities in STPs (1-least important, 5-most
important)
Source: own elaboration based on questionnaire survey

Indicators for measurement of STPs activities

According to the activities and services that STPs perform/do not perform, it was
interesting for us to find out based on which measurable indicators they evaluate the success
of the STPs (on the basis of what is their monitoring).

From our results point of view, 70 % of them reported that evaluate their success
because of number of collaborative projects with other partners (Graph 15). More than 50 %
are evaluated by the number of publications and citations (many added that they should be

CCC — current content connects publications). This is understandable, they are part
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of university structures where exist similar evaluation conditions. The number of patent
applications is managed by only 20 % of the entities. In almost all respondents, the
predominant views on patent activity were as follows:
"We do not deal with patents, rather with licences. It is not a problem to write or
create a patent, it is a problem to pay for it, and not everyone can afford that. ”
- "Patenting doesn't make sense for us if we collaborate or support new and small
companies. It's a big cost to patent, the market is unforgiving, and a small company

can't afford to invest in one patent at the expense of its other costs."

In addition, 39 % of STPs told us other evaluation indicators, such as 9 different examples:
number of projects with international institutions; number of institutions using the services
of labs, number of employed specialists, cooperation agreements; number of interfaculty
cooperation projects; number of foreign scientists; number of successful graduates, number
of incubated companies, startups and spin-offs, de minimis support rate, amount of funding

from international projects (Horizon Europe).

other

we don't evaluate

number of student's thesis (bachelor, master,
PhD)

number of publications and citations

number of patent applications

number of collaborative projects with other
partners (e.g. with private sector)

0O 10 20 30 40 50 60 70 80
share (%)

Graph 15: According to what do you evaluate the success of the STP
Source: own elaboration based on questionnaire survey

In comparison with the groups of project impact indicators from the official calls in the
programming period 2007-2013, it appears that they were aimed at: number of PhD students,
number of researchers under 35 years, number of created researcher positions, number
of publications in peer-reviewed journals, number of patent applications and and full patents,
number of established spin-offs and start-ups, number of UBC projects, number
of enterprises implementing innovation and education programmes. STPs as an integral part

of universities and their research activities consider similar parameters as success factors.
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5.5 Barriers limiting cooperation processes and development

In the previous chapter we could see what activities and services that STPs realize,
they not realize or plan to realize in the future. However, there are a few barriers behind
these activities and services that cause implementation or nonfulfillment and further
development. We have identified the limits which, according to the results, show that they
have the highest impact on UBC and development of STPs. UBC is complicated and
problematic because it is usually associated with a ‘paradox of two worlds' in which
universities and industry have different institutional logics and priorities (Hall, 2003).
For example, the goal of industrial R&D is to make a profit through innovation in short term,
whereas the traditional goal of university research is to extend the frontiers of current
knowledge beyond the limits of time. To enhance and improve innovation performance,
UBC must overcome the barriers caused by institutional differences (Hewitt-Dundas et al.,
2019; Zavala, 2019).

Based on the results of our research, on Graph 16 we can see that important barriers include
insuficient changing operating condition of state support (75 %), research funding (72 %)
and unclear evaluation of research infrastructures (50 %). The least important barriers, on
the other hand, include poor time management (68 %), lack of cooperation between research

institutions (58 %), and obsolete or missing infrastructure for specialized research (53 %).

The flow of people, ideas, capital, and technology and industry connections between
STPs, universities and private sector can be limited. According to the results of the
questionnaire survey, the biggest barriers are insufficient research funding and changing
operating configurations of government support. STPs need a long-term sustainability
and funding strategy, as short-term goals will not ensure their continued operation over
a multi-year period. STPs also have a problem with legislative consolidation, as they are
a direct part of university and are also subject to the Higher Education Act (in the context
of different legislative level of countries):

"We are limited by the higher education act because we are half Soviet and half
Austro-Hungarian, we need the new methodology for evaluating universities, nobody

knows what will happen next year. * (Statement from Czech Republic)
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insufficient spatial capacity for the implementation of...
poor time management
motivation to cooperate with other actors
poor publicity and marketing
absence of cooperation on international projects and grants
weak links with the business sector
lack of cooperation between research institutions
fluctuation of qualified employees
lack of qualified specialists
obsolete or missing infrastructure for specialized research
excessive administrative burden/bureaucratic barriers
higher education law
unclear evaluation of research infrastructures
changing operating conditions of state support

unsuitable institutional funding

insufficient research funding
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B important moderate not important

Graph 16: Barriers in the implementation on the above-mentioned activities and services
Source: own elaboration based on questionnaire survey

Previous Slovak control study (Balog, 2019) confirmed, that the limitation of the
development of Slovak STPs is in the relatively suboptimal cooperation with local industry
due to the setup and selection of support regime. At the time of our survey (years 2022/2023),
the statements of the Slovak STPs were mostly related to the missing long-term strategies
and settings.
- “We need a long-term strategy that would link the different programming periods
of the EU Funds, calls for the sustainability of STPs.”

- We need conceptual state funding and predictability for the future. ”

Among others, there are less significant barriers. The primary barrier to development at the
beginning of cooperation is the lack of trust and the unwillingness to start cooperation at all
in early stages. After the STP is set up, it is inevitable, because collaboration is part of every
joint project and research with private sector outside the university. One of the managers of
the STP said in this context:
-, The capacity of the people and the willingness to talk to them, the academic world
does not want to be disturbed. “
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From country view, the biggest differences in the perception of barriers are in the Czech
Republic. While in the Czech Republic the majority of STPs perceive barriers of outdated
and missing infrastructure, weak links with the business sector and insufficient cooperation
with research institutions as a not important barrier. In Poland and Slovakia, they are among
the important barriers. We were positively surprised at the barrier of limited capacity for the
implementation of other activities when we visited the CERIT Science Park I in Brno (Czech
Republic). We saw solution immediately — a few meters from the first STP were under
construction CERIT Science Park 11, which will be a solution to the insufficient space
capacity of CERIT Science Park I. Similarly, another STP in Brno has admitted that they
have a little problem with promotion and marketing. However, after a few months they have
a new website with an up-to-date offer of services. It is very important to be aware of your
shortcomings and limits, but to try to solve them. In Poland, there is the problem
of insufficient research funding, constantly changing conditions of operation by goverment
and outdated or missing infrastructure for specialized research. In terms of population and
land area, Poland is the largest country in our research with the highest number of HElIs.
Problems with infrastructure also cause problems with sustainability. Currently, Poland
Is facing a general weakening of research, development, and innovation due to disputes with
the European Commission over the suspension of the Cohesion Fund and the National
Recovery and Resilience Plan. In Slovakia, the most problematic is the area of research and
development funding, the unclear definition of research infrastructure by the government
together with the changing conditions. This situation should be resolved in 2023 by the
creation of an office for national research infrastructures of universities, which will organise
and monitor these infrastructures.

In comparison with other countries, for example Bucér and Rissola (2018) claim that
despite the Slovenia as a strong innovator, the weak coordination across responsible
departments and collaborative links between major stakeholders in innovation policy

are commonly noticed barriers to a more efficient innovation ecosystem.
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DISCUSSION

This dissertation analyses the role of university STPs as an innovative tool for
improving university-business collaboration by realization of activities and services, and
role of government support in the setting up and the operation of this tool. The setting up
of the STP was preceded by the support of EU funds in the 2007-2013 programming period,
which in the initial phases facilitated the implementation of these projects in the university
environment. To achieve benefits from dissertation in case of the implementation
of the setting up of STPs, it is also necessary to discuss the assumptions that have been
identified from the research results and that should be met for UBC to be successful in the
long-term horizon.

We have surveyed the V4 countries, starting with a pilot survey in Slovakia in 2021.
Based on its results, we designed a questionnaire survey and interviews which we then
conducted in 2022-2023 in Slovakia, the Czech Republic, and Poland. Based on the findings
that Hungary did not implement STPs activities in the 2007-2013 programming period,

we did not proceed with the qualitative research in Hungary.

To fulfil the main research objective, we have set sub-objectives with research questions.
Sub-objective No. 1: Examine the theoretical knowledge of the addressed problem
in the field of Triple helix model actor’s interconnection. In the framework of the space
of overlapping actors and strengthening their cooperation, define the role of STPs and
activities and services that they implement.
Following the first sub-objective, we wanted to find out the role of UBC in the Triple helix
model in relation to the individual actors. Collaboration as an important part of innovation
models because innovation activities success is influenced by the nature of collaborative
partners. The Triple helix model highlights the potential for innovation and economic
development in the knowledge-based society and the increased roles of universities, the
private sector and government in creating new institutional and social formats for knowledge
production, transfer and application (Etzkowitz et al., 2007; Champenois and Etzkowitz,
2018). Universities carry out activities mainly related to their own research and education
students. In response to changing market demands, an entrepreneurial role is essential for
universities (Etzkowitz et al., 2000; Trippl et al., 2012) which is closely linked to those
traditional ones (Piqué, Berbegal-Mirabent and Etzkowitz, 2020). As we have seen in the

theoretical background, UBC can take many forms and it is up to the individual actors to set
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the input criteria, therefore UBC may not always be successful in all cases. If cooperation
does not work in some cases, it is probably because the actors did not know / did not want
to agree or did not have a primary intention. It is therefore important to have clear objectives,
interests and expectations as result of the cooperation.

Effects of Triple helix interactions require necessary policy interventions in promoting
UBC leads to knowledge transfer and is based on several assumptions (Spinoglio, 2015).
Governments or HEIs put in place support mechanisms in the form of measures for the
development of UBC to create favourable conditions and make UBC beneficial to the wider
society (Galan-Muros et al., 2017). Although the Triple helix model is a tool for studying
the organizational and institutional arrangements of the key actors, its main idea is to
continuously strengthen the links between universities and companies in a conducive
governmental environment. Catalysing the Triple helix model, the stimulating policy
environment has enabled universities to further develop and strengthen their research,
education and entrepreneurial role. By combining and integrating elements from different
institutional spheres, they support the creation of innovation, the coordination of joint
activities and help universities to respond more actively to market needs. We have presented
hybrid organisations as one of the possible solutions, which create space for the development
of UBC at different levels of institutional actors of universities, private sector and
government. Remove, reduce or drive UBC barriers need be adapted to the specific
cooperation activity (Henrekson and Rosenberg, 2001). There are supporting mechanisms
which can be in form of policies, strategies, structures and activities (Davey et al., 2011),
even if discussions tend to be too focussed on TTOs and incubators (Plewa, Quester and
Baaken, 2006). Recent research on this theme argues that solving ‘wicked problems' such as
'sustainability' requires the kind of cross-sector collaboration (Ferlie et al., 2011; Head and
Alford, 2015) that is present in the Triple helix solution (Anttonen et al., 2018). The
implementation of cross-sector collaboration will always result in the creation of a hybrid
organization (Thomasson and Kristoferson, 2020). Solving these problems therefore
requires equally complex approaches (Joosse and Teisman, 2020), with the involvement of
multiple actors (Klijn and Koppenjan, 2012). The development of STPs created unique
environment (spaces and facilities) for scientists, researchers, students and other external
collaborators with a common goal - with research results at international level, applicable
in practice and with regard to the national / regional needs. According to Edquist (2005),
Almeida et al. (2020) and Friel and Vukotich (2018) we agree, that knowledge creation,

consultancy services, commom infrastructure, networking, competence building, business
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support, creation of new firms, community involvement and other key points like availability
of finance support, ability to attract staff or growing company base make the STPs
successful. In addition, we would like to add public relations (PR) as atool for
communication with others, good marketing (web pages, social networks) which proved

to be the convenient basis for strategic cooperation.

Sub-objective No. 2: Identify support tools for universities and specially for R&D and
innovation projects by HEIs in programming period 2007-2013 in V4 countries with a focus
on STPs.

In the next steps under the Sub-objective No. 2, we looked at the regional distribution
of support for R&D and innovation projects by universities in the 2007-2013 programming
period, with a focus on STPs. The calls for setting up STPs and strengthening R&D networks
and capacities were not place-based and had no regional specificities. Our analysis revealed
an interesting subsiding of R&D and innovation projects which can help strenghten HEIs
own research, internal educational procesess and collaboration with other innovation actor
in economy ecosystem. Support for R&D priorities are traditionally concentrated
in developed regions (regions of capital cities) where strong and constantly evolving
innovation environment with is dependent greatly on local HEIs, companies and research
institutions. Analyzing regional data, the highest support was allocated in the capital regions
(Bratislava and Warszawa) and metropolitan areas. In case of Czech Republic was
the highest support allocated not in capital region, but in the South Moravian region with
the regions‘most developed city of Brno. In all compared countries, the highest share
represents R&D priorities (with the highest in Slovakia). Comparing to trend of indicator
GDP per capita in years 2010 and 2020 we can confirm that there has been a significant
increase in all regions. Likewise, feedback between the participation in R&D and innovation
activities and the building of learning and regional innovation capacities have mentioned
in studies (Vence, 1998; Rodil, 2007; Varela-Vazquez, Gonzalez-Lopez and Sanchez-
Carreira, 2019). Varela-Vazquez, Gonzalez-Lopez and Sanchez-Carreira (2019) underlines
that unevenly geographical distribution of projects and funds in developed metropolitan
regions leads to the reinforcement of pre-existing innovation and industrial centres.
Rodriguez-Pose (2018) argues that place-sensitive policy intervention through specific
regional development strategies could balance excellence criteria as well as aims of regional
cohesion. This issue raises the debate on the reformulation of innovation policy with more

importance to place-sensitive criteria to promote regional cohesion objectives.
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Sub-objective No. 3: Based on qualitative research - questionnaire survey and semi-
structured interviews analyse the role of STPs in university ecosystem, analyse activities and
services that contribute to the development of cooperation and innovation creation between

universities and enterprises and to identify key barriers that limit them.

Q1: Which of the theoretically defined activities and services are fulfilled by STPs in

the V4 countries?

The results from qualitative research - questionnaire survey and semi-structured interviews
indicate that STPs don’t always have to be an innovative tool for improving UBC
by realization of activities and services in university ecosystems. STPs are generally
evaluated in literature and in practice as an exceptionally appropriate and successful
mechanism for linking UBC. Within the common objective in programming period 2007-
2013 of EU Funds was modernisation and improvement the support system for R&D,
improvement of universities infrastructure to increasing the competitiveness of economy,
reducing regional disparities, the creation of new innovative (high-tech) SMEs, the creation
of new jobs and the improvement of the conditions of the educational process at universities.
The data suggest that that STPs carry out mostly their own basic (61 %) and applied research
(83 %). More than 80 % of entities carry out collaborative research with companies and
another 10 % plan to do in the future. Other services - renting of premises and facilities - are
currently provided by approximately 55 % of the entities. It seems that cooperation with
other partners is very important for STPs - especially cooperation with international partners
(almost 90 %). Similarly, they also engage in cooperation with regional or other actors
(70 %). Country specifics show differences especially in ongoing activities in business
incubators, establishing startups and business support services - Czech STPs have the highest
share in these activities. The results show that despite the high support for setting up of STPs,
they do not do all the functions that could help them to be successful. The creation of startups
and spin-offs is also questionable because most of them only regularly use the spaces
and facilities but are not fully established directly in the STPs (especially in Slovakia and
Poland). The investments of university STPs in the Czech Republic show that systematic
preparation and at least a focus on entrepreneurial culture bring success. We have not seen
any studies presenting a problem or negative effect. The final mix of activities and services
depends on single STPs, but more activities and services beyond the traditional university

STPs, the higher chance for national and international cooperation with high added value.
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We recommend that the STP's planned activities include rent of premises and facilities, joint
and contract research, business services, incubators and active cooperation with regional
and international partners (internationalization of R&D). Its role in creating, attracting,
and clustering firms separates STPs from the universities. Compulsory participation
in international projects (such as Horizon Europe or Timing) will be necessary.
Interconnection of STPs at least at the country level (creation of national associations like
in Spain, Portugal or United Kingdom), which would ensure continuous linkages and
interdisciplinary involvement of different STPs. The survey showed that university
employees have a lack of time for technology transfer with companies and do not want to be
disturbed by the private sector. We recommend including outputs from joint projects with
companies (e.g. new intellectual property, licensing, publishing) in the measurement criteria
of the departments at the university - as it turned out, more emphasis is placed on those
activities that constitute the evaluation criterion, therefore it is logical to assume that
including outputs from cooperative activities in the measurement criteria will lead to higher
motivation of people at universities to engage in these activities. Processes need to be set up
for spin-off startups and their support. Spin-offs have potential and are a suitable channel
to ensure technology transfer. However, there is no clear process and rules on how
to go about setting them up. In addition, current processes are laden with unnecessary
formalities that complicate and extend the establishment process, leading to a minimal effort
to establish spin-offs. Making the establishment of spin-offs more flexible and transparent
will increase interest in their establishment and promote technology transfer between
academia and business. Further it is necessary, the creation of a position or department with
competencies in the development of university-enterprise relations - a formal establishment
that would create an interface between universities and enterprises and facilitate mutual
communication, which has proved problems in the research. According to the principles
of open innovation, enterprises do not have to carry out R&D themselves but should also use
external sources of innovation. In this way they can improve their product portfolio
and reduce the time to market for new products. Partnership with a university gives
a company advantage over its competitors, e.g., by implementing research results before

the university concludes and publishes the research.

The search for additional indicators for future measurement collaboration has
potential, especially when secondary data is examined. Studies offer a wide range

of collaboration forms that can be tracked - through knowledge creation in the form of own
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and collaborative research (Almeida et al, 2020); services and activities provided (European
Commission, 2014; Balog, 2019; Almeida et al., 2020); the number of companies established
in STPs (Albahari et al. 2017, Guadix et al. 2016, Balog 2019, Almeida et al., 2020);
networking and collaboration with partners in the region but also beyond (Almeida et al.,
2020), results of collaborative research - number of patents and publications (European
Commission, 2014; Albahari et al., 2017; Guadix et al., 2016; McCarthy et al., 2018; Balog,
2019; Almeida et al., 2020), strategies (McCarthy et al., 2018; Alegre, Berbegal-Mirabent
and Guerrero, 2019), division of activities into ongoing and planned (Balog, 2019). On the
other hand, it is very challenging to fullfil all these missions if university depends
on a country's higher education law, government incentives and funding from responsible
government ministries, but at the same time wants to strengthen and develop its institutional
base. While the changing innovation landscapes focus on traditional formal intellectual
property in patents, informal intellectual property grows (like data, processes, technology,
knowledge, know-how, strategies, brand and reputation, supplier and customer
relationships) (Autio et al. 2014, 2018). During the data collection of our research, we found
good practise of collective success monitoring. The Association of Spain STPs has
developed the methodology for monitoring and collecting data from its members. They
collect 12 indicators of success from members (Campos, 2019): companies, turnover,
investment in R&D, employees, employees per gender, employees in R&D, companies with
foreign capital, companies in incubation, patents applied, patents granted, set-up companies,
settled companies. Thanks to the compilation of these statistics every year, they can see the
great impact and growth of the activity of Spanish STPs over the years. An appropriate
measure of the success of a STP can be different. For universities as founders, in contrast,
have generally focused on commercialisation of university research, attracting and funding
excellent scientists, increasing publication activity and patent generation employment

growth within in the STP as some success outcomes (Hobbs, Link and Scott, 2017).

Q2: What are the biggest barriers that limit UBC and sustainable development

of university STPs?

Based on our previous questionnaire survey results, we would like to know what are
the biggest barriers that limit the fully exploitation of cooperation and sustainable
development of university STPs and how can they be reduced. We agree with the STPs'

statements that the biggest barrier is the lack of a strategy for science, research, and
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innovation. Appropriate, clear and comprehensive strategic documents of a long-term nature
would ensure the continuous functioning of STPs without major complications. It seems that
other barriers such as lack of qualified staff, insufficient cooperation with other research
partners or insufficient spatial capacity are not so important, or they are barriers that can be
handled and solved. To strengthen cooperation in the STPs, it is also important to recognise
and address the barriers that are impeded by the coordination process. For instance, previous
Slovak control studies (Balog 2019, Supreme Audit Office of the Slovak Republic 2019)
have highlighted the inefficiency of government funding. Athough there are many successful
STPs in Europe (Utrecht Science Park, Kennispark Twente, Turku Science Park,
Johanneberg Science Park), which can be suitable best practices for the V4 region, high
investments and implementation of investments may not strengthen the UBC.

The results show that appropriate policy settings could have influenced the overall
success of STPs at the national level. To make collaboration more effective and stronger, the
first impulse is important - the willingness to cooperate and share university knowledge with
the private sector. Financial barriers can be solved by active participation in projects outside
the university. Eliminating administrative barriers - requiring complicated, unefficient and
time-consuming processes - will provide greater flexibility for universities to collaborate
with businesses, which is currently lacking and thus causes significant barriers to UBC.
Accepting the view of Davey et al. (2011) that all these barriers are the result of lack
of cooperation. These limitations - lack of trust and disinterest in cooperation cause that
universities have weak links with the business sector, which results in poor cooperation
on joint projects (contract research) and has an impact on the overall cooperation process.
A lack of contact people and no appropriate initial contact person may further deepen the
lack of interest in cooperation in future. Of the three countries surveyed, the biggest problem
was, surprisingly, arranging meetings in Slovakia, as we wanted to achieve 100 % feedback.
Arranging meetings in 7 STPs dragged on for more than 2 years with the fact that even just
before submitting the dissertation we did not have answers from all respondents. This lack
of interest of course stems from a general scepticism to make any statements on this sensitive
topic. However, this lack of interest is also one of the reasons why the results show the failure
and dissatisfaction of STPs in Slovakia. As we have also confirmed by talking to the
MSVVaS SR, which has confirmed the failure in terms of further sustainability support,
which flows from the commitment to the European Commission. STPs should look beyond
the financial benefits and in that sense communicate and try to cooperate beyond their

"academic™ capabilities. It is the difference between academic and business sense that is at
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the origin of many problems. The perfect cooperation was with colleagues in the Czech
Republic, where there was no problem with ad hoc meetings or communication. Overall,
we perceive that in the Czech Republic STPs are an integral part of the universities, regional
and national research and innovation system. They form a network of excellent and applied
research and represent not only a university platform for the development of the most
advanced technologies with a high knowledge intensity and the potential for application
of university challenges in the modern innovative and international environment.
Communication with regional governments is pleasant and both sides perceive and accept
the weaknesses. From the point of view of satisfaction, we can say that STPs no longer
expect further financial support for their operation, but only a systematic long-term and
conceptual strategy for continuous development. In Poland we had a return rate of 47 %,
as communication was also more difficult. We therefore recommend choosing and prepare
a suitable communication strategy that will include fast communication from the founder -
the university and will be easily accessible to the public - a web page with all contacts,
activities, services and opportunities for collaboration, presence on social networks

(Facebook, Instagram), podcasts with scientists, social activities and their presentation.

Sub-objective No. 4: Describe the support mechanisms of the government in relation

to the additional systematic support of STPs and the view of individual STPs on this support.

Q3: How government suppport has influenced the setting up and operating of STPs

in V4 countries?

In conclusion of analysis, we examine the position of government from view of STPs in case
of government support processes and continuously supporting STPs as fostering
collaboration between academia and the private sector on universities. We wanted to explore
the role of the government in relation to direct financial support of economic activities and
the nature of eligible activities that entities can carry out and we focused more on other topics
(activities and services, barriers, government support). We found that 63 % of STPs perceive
it as average, 17 % as good, no one perceives it as very good. On the other hand, 17 %
perceive it as bad and 3 % as very bad. In this case of negative perception, it is mainly Slovak
and Polish STPs. Almost 69 % of the Czech STPs perceive it as average and the other 22 %
as good. So, there are several ways to improve it. From the government perspective, STPs

should have clear support for the national research infrastructure by developing long-term
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partnerships between universities and the private sector - solution maybe systematically
support the long-term sustainability of STPs. Like ESFRI infrastructures - creating roadmaps
with specific targets for individual years within monitoring periods on national level.
Another solution would be to give more autonomy to universities, as the possibilities for
university STPs to operate are significantly influenced by their organisational integration
into universities. This causes that STPs must adopt process settings and evaluation criteria
according to university guidelines. Universities are public institutions, which also negatively
affects the flexibility of STPs especially in public procurement. Some universities
and regions have dealt with these problems in their own way and STPs are part of university
campuses but have a different legal form - for example as a consortium of government,
business and universities in the region with their own foundation (Kennispark Twente
or Utrecht Science Park in the Netherlands). The uncertainty around state aid must be dealt
gradually and carefully, with predetermined rules on the use of STPs for economic activities,
so that later there is inactivity of STPs or their use only for the university's own research.
Clear and precise criteria for the evaluation of STPs must be established in advance so that
the state does not just support the formal setting up of STPs without further control. To set up
functional, successful and effective STPs, a suitable and clearly defined innovation policy
setting with a clear objective of conditions, monitoring and methodology is necessary.
Regulary monitoring by regulatory authorities can support realizing activities and services.
An efficiently configured complex support system must be part of the setting up process
of STPs.

Sub-objective No. 5: Suggest recommendations to universities and governments
towards better implementation of this type of projects regarding monitoring conditions.
This part summarizes mainly the findings and recommendations that have been discussed

in the previous parts of the discussion.

Table 8: Summary of findings and recommendations

FINDINGS RECOMMENDATIONS
METHODOLOGICAL ISSUES
For future research we recommend collect

Disadvantages of questionnaire survey and secondary data. Questionnaires and interviews
subjective assesments of respondets. need to be repeated in 2-5 years to show
progress.

We recommend prepare a suitable
communication strategy that will include
communication from the founder - the

Problems with arranging personal interviews
(Slovakia).
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university and will be easily accessible to the
public - a web page with all contacts, activities,
services and opportunities for collaboration,
presence on social networks (Facebook,
Instagram).

UBC in STPs

Lack of interest in the early stages of linking
actors and finding common interests for the
UBC.

The data shows that the priority area of STP is
the implementation of its own basic and
applied research.

More than half of the activities and services
are less important for STPs, the most
important being international cooperation and
own research.

Raise the level of awareness of participatory
processes among the under-represented.
segments of the business population (e.g.
innovative start-ups, small businesses).

We recommend that the STP's planned
activities include rent of premises and
facilities, joint and contract research, business
services, incubators and active cooperation
with regional and international partners
(internationalization of R&D).

Each park should set its own strategy for co-
operation, but at the same time does not avoid
activities that have added value for university
cooperation and involvement of scientists and
students in the activities of the private sector.

BARRIERS

There is no “one site fits all” policy approach
to STPs support.

University employees have a lack of time for

technology transfer with companies and do not

want to be disturbed by the private sector.

Insufficient research funding and changing
operating configurations of government
support.

STPs also have a problem with legislative
consolidation, as they are a direct part of

university and are also subject to the Higher
Education Act.

Negative perception of state support.

Source. own elaborations

Goverments should support HEIs, public
research institutions and the private sector in
developing innovation activities with the
maturity of science-industry linkages.

We recommend including outputs from joint
projects with companies (e.g., new intellectual
property, licensing, publishing) in the
measurement criteria of the departments at the
university.

STPs need a long-term sustainability and
funding strategy, as short-term goals will not
ensure their continued operation over a multi-
year period. The creation of separate offices to
manage and monitor STPs would help.

Take another legal form for STPs - for
example, as a consortium of government,
businesses and universities in the region,

a foundation, or a non-profit organisation.
Create strategic documents and roadmap on
national level to systematically support and
monitoring. Give more autonomy to
universities, as the possibilities for university
STPs to operate are significantly influenced by
their organisational integration into
universities.
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CONCLUSION

This chapter concludes the dissertation by summarising the key findings of the
research in relation to the research aims and research questions. It will also explore
contribution to practise, dissertation limitations and suggest opportunities for future
research.

Dissertation aims to analyse the role of university STPs as an innovative tool for
improving university-business collaboration by realization of activities and services, and
role of government support in the setting up and the operation of this tool. Based on
theoretical implications, we wanted to show the support of hybrid organizations on the
intersection of the Triple helix model. We wanted to share new insights into the formation
and functioning of STPs in the V4 countries as one of the tools to connect the actors of the
Triple helix model. In recent years, we can observe in V4 countries an increased emphasis
on improving cooperation between academic and private sector through various initiatives,
either directly from the university environment or through government agencies. We analyse
the current state of UBC (years 2021-2023) through STPs, identifies the role of UBC
at selected university STPs, support and identifies the main barriers from the perspective
of individual actors.

The support from the EU Funds thus brought the possibility to implement the idea with
limited university budgets. Our research has confirmed that despite the relatively high
support from EU Funds implemented by governments, the results show that individual STPs
are not satisfied with the support. The presented results show a significant country effect
in the overall perception of setting up and supporting STPs, but also in the implementation
and relevance of the relation of individual activities and services to the goal of promoting
cooperation. As results show, the STPs in Slovakia and Poland are mainly carrying out
activities related to their own research (basic or applied) and cooperation with international
partners, which is generally done by HEIs. Although 2 types of infrastructures were
supported in the Czech Republic - research and innovation infrastructures, both types are
nevertheless also significantly engaged in many activities with the business sector and the
region to ensure their functioning even after the end of the sustainability period. We agree
with Almeida et al. (2020) that the setting up of STP should not be a panacea for structural
problems, because a wrongly prepared STP concept will not bring positive effects. This is
also the reason why the biggest barrier is the unclear conditions for monitoring STPs and the

lack of a long-term systematic strategy for monitoring and continual operation in the future.
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Important barriers include insuficient changing operating condition of state support, research
funding and unclear evaluation of research infrastructures. The least important barriers,
on the other hand, include poor time management, lack of cooperation between research
institutions, and obsolete or missing infrastructure for specialized research. This raises
questions such as: How can STPs be motivated and stimulated to engage more

in entrepreneurial activities and use them for their own development?"

Last but not the least, we wished to ensure that this dissertation has strong implications
to practise for all actors in Triple helix model, but especially for policy makers. The most
important practical contribution of the dissertation is the applicability of the results of the
conducted survey in the development and design of innovation policies and strategic
objectives aimed at supporting universities, promoting the strengthening UBC with the
private sector. When developing policies and fulfilling the targets set by the European
Commission for EU countries, it is extremely important to avoid “pouring money down the
drain”. This idiom for wasting money means that policy makers should not be reckless
in making policies only for the sake of profit. If investments in STPs infrastructure
are useless, if they do not increase innovation performance of countries through UBC, they
are so-called cathedrals in desert of science, research, and innovation (Massey, Quintas and
Wield, 2003). An analytical approach like evaluation of the conducted questionnaire survey
and recommendations, which are part of the dissertation, can be used by governments
as feedback for better policy setting, strategic planning, and setting of cooperation activities
with the private sector as well as further planning of future cooperation processes. For
individual STPs can be useful information from questionnaire survey, in which they can see
the views of other actors on individual topics. The results could also be of interest to the
private sector, as we can provide them with information on the activities and promises that
individual STPs are making with the aim of establishing cooperation. Dissertation will be
publicly available and made accessible to relevant departments under the responsibility
of innovation policy directors, directors / managers / other employees interviewed, as well
as to STPs, universities and private sector that have expressed interest in sending the results
of our research.

This research is not without empirical and methodological limitations. The data used
in research was collected through a questionnaire survey which was cross-sectional
character. Considering the conclusion, we can say that there are still many unresolved

research questions and directions that we have not addressed in our work due to time and
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administrative capacity limitations. However, since the measurement of some of the research
outcomes and statements in this research are based on the subjective assessment of the
respondents (e.g., government support, barriers etc.), it would be difficult for the respondent
to provide an accurate and clear assessment that is based on objective truthfulness.
To examine more thoroughly how collaboration in STPs is evolving based on annual
quantitative data (no. of collaborative firms and their specialization, no. of startups and spin-
offs, common projects and grants, common projecst with students etc.), there are many topics
and research questions that can be continued. We consider that in a period of 2 to 5 years
these data will be much more accessible due to the independent management and monitoring
of STPs on their own initiative and the need for progress. Future research that relies on
longitudinal data is therefore recommended to more thoroughly investigate how UBC affects

the success of STPs as well as their economic performance over time.
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RESUME

Postavenie univerzit v oblasti spoluprace so sikromnym sektorom sa v priebehu rokov
vyrazne zmenilo. Pri prechode na znalostnu spolo¢nost’ sa spolupraca univerzit a podnikov
(d’alej angl. UBC) dostava do ¢oraz vacsej pozornosti vlad, vyskumnikov aj manazérov
sukromného sektora. Univerzity aj podnikatel'sky sektor presli vyznamnymi
transformacnymi procesmi, ktoré viedli k vytvoreniu novych foriem UBC so zameranim na
rieSenie hospodarskych vyziev v krajinach. Zakladnym predpokladom pre pochopenie
spoluprace akademického a sikromného sektora je pochopenie vzajomnych vztahov medzi
aktérmi modelu Triple helix, ktory je teoretickym vychodiskom nasej prace. Na priese¢niku
Triple helix modelu moézu byt vytvorené nezavislé hybridné organizacie v priestore
prekryvajtcich sa sfér s cielom rieSit’ inovacné prekazky. Procesom fungovania tychto
organizacii v krajinach V4, ktoré zahfnajii a kombinuju prvky zo sfér Triple helix,
sa zaoberalo len niekol’ko autorov. Preto sme sa rozhodli riesit’ tito vyskumnt medzeru
V jednej z foriem hybridnych organizécii, ktora je podl'a ndsho nazoru najkomplexnejSia —
Vv univerzitnych vedecko-technologickych parkoch (d’alej angl. STPs). Hlavnym cielom
vytvorenia STPs je posilnenie vzajomnych interakcii aktérov v modeli Triple helix, ktoré
patria medzi hlavné strategické politické priority definované Eurdpskou komisiou na
podporu dynamickych interakcii v programovom obdobi 2007 - 2013 (a samozrejme aj
v d’alSich a aktualnych programovych obdobiach).

Krajiny strednej a vychodnej Eurdpy st dlhodobo priemernymi a rozvijajucimi
sa inovatormi a miera UBC je v porovnani s ostatnymi eur6épskymi krajinami nizka.
V podobnej situacii je aj menSia skupina krajin - Kkrajiny V4. S vynimkou rychlo
sarozvijajucej a Uspesnej Ceskej republiky s ostatné tri krajiny véaésinou na konci
inovaéného rebricka. V druhom programovom obdobi fondov EU na roky 2007 - 2013 vlady
vyhlésili niekol'ko vyziev na rozsiahle infraStruktirne projekty STPS na univerzitach.
Spolo¢nym cielom bola modernizécia, zlepSenie kvality vyskumnej a inovacne;j
infrastruktiury a modernizacia podmienok pre vzdelavanie na vysokych Skolach (dalej angl.
HEIS) s prepojenim na vysledky, ktoré mozno realizovat’ v praxi. Tymto projektom
predchadzalo vytvorenie menej komplexnych projektov kompetencnych centier a centier
excelentnosti. Na prvy pohl'ad jedinecna prilezitost’ na podporu narodného a regionalneho
vyskumu a vyvoja poukazuje na menej ambiciézne vysledky. Vzniknuté STPs, najma
na Slovensku a v Pol'sku, ukazali nespokojnost’ s podmienkami podpory a dalSej

udrzatel’nosti.
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Hlavnym predpokladom vyberu témy dizertanej prace bolo rieSenie vyskumnej
medzery v suvislosti so STPs v krajindich V4. VSeobecny nazor o STPs ako uspeSnom
nastroji podpory spoluprace HEIs a sukromného sektora vo svete potvrdili viaceri autori
(Audretsch a Link, 2012; Alegre, Berbegal-Mirabent and Guerrero, 2019; Almeida a kol.,
2020 a d’alsie pripadové studie v kapitole 4.1), ale vzhl'adom na postupnt implementéaciu
tohto nastroja v krajinach V4 sme chceli pomocou hibkového kvalitativneho vyskumu zistit,
ako je to vo vybranych postsocialistickych krajinach. Spociatku sme, minimalne na
Slovensku, dlhodobo pozorovali nespokojnost a nizku uroven spoluprace, ktora
sa prejavovala najmé na strane akademického sektora a univerzit, ktoré ziskali podporu na
budovanie STP (Jakab, 2020). Negativne vnimanie bolo takmer vzdy spojené s nedostatkom
finan¢nych zdrojov na udrzatel'nost’ zo strany vlad, ktoré pévodne podporovali ich celkové
budovanie. Najvyssi kontrolny urad SR vo svojej sprave z roku 2019 identifikoval viacero
negativ a neStandardnych postupov spojenych s nastavenim STP na Slovensku. Tykalo sa to
aj novovzniknutych STP na vysokych skolach, ktoré st vo svete (ale najma v Eurépe a USA)
vSeobecne vnimané ako dolezity a Uspesny nastroj zvySovania kvality vysokoskolského
prostredia a jeho prepojenia so stukromnym sektorom. Tieto projekty mali vyznamne
podporit UBC, preto sme neskor vyskum rozsirili na d’alsie tri krajiny V4 (Cesku republiku,

Pol'sko a Mad’arsko), kde sa tieto projekty pripravovali v rovnakom case.

Hlavnym cielom dizertacnej prace bolo analyzovat’ analyzovat' ulohu univerzitnych
STP ako inovativneho nastroja na zlepSenie spoluprdace univerzit a podnikov
prostrednictvom realizacie aktivit a sluzieb, a ulohu vladnej podpory pri vytvarani
a fungovani tohto ndstroja. Nasim ciel'om bolo priniest’ nové poznatky o vzniku a fungovani
STPs v krajinach V4 ako jedného z nastrojov na prepojenie aktérov modelu Triple helix.

V zaujme naplnenia hlavného ciel'a sme dizertacnu pracu rozdelili do piatich kapitol.
V kapitole 1 sme indentifikovali hlavné teoretické ramce, z ktorych naSa dizertaCna praca
vychédza. Rozoberame ulohu spoluprace v inovaénych modeloch s dérazom na Triple helix
model, ktory kladie doraz na spolupracu troch hlavnych aktérov - univerzity, priemysel
a vlada (Etzkowitz, 1993; Etzkowitz a Leydesdorff, 1995). Pre nas vyskum sme si vybrali
model Triple helix, pretoze v jednej linii zdoraznuje predovsetkym vysokoskolské
vzdelavanie pre vznik inovacii a je kompatibilny so znalostnou ekonomikou. Hoci nové
stadie definovali d’alSich aktérov v novych modeloch - Quadruple helix, Quintuple helix
alebo N-tuple helix (Carayannis a Campbell, 2012), ktori prispievaju k vzniku inovacii

vzajomnou spolupracou, tiez zvacsa potvrdili, ze hlavnymi aktérmi st univerzity, priemysel

109



a vlada, pretoze zohravaju najdolezitejsiu ulohu pri podpore inovacii. V suvislosti s UBC
v modeli Triple helix sa na priese¢niku aktérov modelu vytvaraju hybridné organizacie,
ktoré predstavuju priestor, kde moze dochadzat’ k interakcidm medzi aktérmi. Z hl'adiska
moznosti zlepSenia UBC opisujeme funkcie a atributy hybridnych organizacii ako nastroja
UBC. Z hladiska funk¢nosti a priamych vézieb na univerzity sme sa zamerali na moznosti
spoluprace tychto aktérov v spolo¢nom hybridnom priestore - STPS. Z nasho podrobného
prehladu literatiry vyplyva, Ze zatial’ ¢o v zapadnej a severnej Europe sa tejto téme venovalo
vel'ké mnozZstvo autorov, vyskum v krajinach V4 je vel'mi obmedzeny. Napriek tomu sme
sa pokusili vytvorit’ vhodny teoreticky koncept Studii, ktoré zodpovedaju rieSeniu danej
problematiky a ponukajii mozné riesenia.

Kapitola 2 vysvetl'uje inovacnii vykonnost a UBC v krajinach V4 na zéklade
medzinarodnych ukazovatel'ov. Ciele vyskumu sme predstavili v kapitole 3, z ktorej boli
vypracované tri vyskumné otazky pre naplnenie hlavného ciel’a. V kapitole 4 st preskimané
metodologické moznosti dizertatnej prace. Konkrétne vyber a aplikacia kvalitativnej
vyskumnych metdd - dotaznikového prieskumu a polostruktirovanych rozhovorov a Sirsi
vyskumny plan na realizaciu dotaznikového prieskumu. Vysvetlili sme vyhody, nevyhody
a obmedzenia vyskumu vzhl'adom na moznosti aplikované v danej oblasti a popisali sme
dizajn pilotného a findlneho dotaznikového prieskumu. Kapitola 5 - cast’ vysledky
prezentuje hlavné zistenia zberu a analyzy udajov, ktoré sme realizovali kvalitativnym
vyskumom. Vsetky relevantné vysledky uvadzame v logickom poradi od celkovej podpory
STPs az po jednotlivé vybrané prvky STPs, ktoré sme hodnotili. V zavere diskusie
kombinujeme prinos vysledkov s porovnanim prehl'adu literatiry a inych §tadii, navrhujeme
odporucania k hlavnym zisteniam, navrhujeme mozZnosti d’alSieho vyskumu a formulujeme

zavery.

Pre naplnenie hlavného ciel'a vyskumu sme si stanovili tri ¢iastkové ciele spolu

S vyskumnymi otdzkami:
1. Preskiimat’ teoretické poznatky rieSenej problematiky v oblasti prepojenia aktérov
modelu Triple helix. V ramci priestoru prekryvajucich sa aktérov a posiliiovania ich

spoluprace definovat’ ulohu STPs a ¢innosti a sluzby, ktoré realizuju.

2. Identifikovat’ podporné¢ mechanizmy pre HEIS, osobitne pre projekty vyskumu,
vyvoja a inovacii v programovom obdobi 2007 - 2013 v krajinach V4 so zameranim

na STPs.
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3. Na  zéklade  kvalitativneho  vyskumu -  dotaznikového  prieskumu
a polostruktirovanych rozhovorov analyzovat' postavenie STPs v univerzitnom
ekosystéme, analyzovat’ aktivity a sluzby, ktoré prispievaju k rozvoju spoluprace
a tvorbe inovacii medzi univerzitami a podnikmi, a identifikovat’ kI'icové prekazky,

ktoré ich obmedzuju.

Q1: Ktoré z teoreticky definovanych cinnosti a sluzieb plnia STPS v krajinach V4?
Q2: Aké su najvicsie prekazky, ktoré obmedzuju spolupracu a udrzatelny rozvoj

univerzitnych STPS ?

4. Popisat’ podporné mechanizmy vlady vo vztahu k d’alSej systematickej podpore

STPs a predstavit’ pohl’ad jednotlivych STPs na tato podporu.

Q3: Ako viadna podpora ovplyvnila zakladanie a fungovanie STP v krajindach V4?

5. Navrhntt' odporucania pre univerzity a vlady smerom k lepsej realizacii tohto typu

projektov, najma pokial’ ide o podmienky monitorovania.

Pri pohl'ade na metodologické pristupy, dizertacna praca sa najprv zaobera stru¢nou
analyzou UBC na zaklade kvantitativnych udajov - najprv z hl'adiska vyhodnotenia tidajov
z podporenych projektov vyskumu a vyvoja v programovom obdobi 2007 - 2013, pricom sa
zameriava najmé na financovanie hybridnych organizacii. Hlavnym zdrojom tudajov boli
oficidlne webové stranky implementovanych Strukturalnych fondov v jednotlivych krajinach
(Slovensko, Ceska republika a Pol'sko). Vysledky vyskumu hodnotia prinos STPs na zaklade
udajov ziskanych prostrednictvom néasho kvalitativneho dotaznikového prieskumu
a polostruktarovanych rozhovorov s jednotlivymi STPs (vid’ Priloha 1). Vyskum, ktory sme
uskutocnili s cielom odpovedat’ na vyskumné otazky dizertacnej prace bol rozdeleny do
troch faz:

- Pripravna faza - zahfiala definovanie vyskumnych problémov a zakladnych pojmov
pre potreby teoretickych vychodisk, formulaciu ciastkovych cielov dizertacnej prace,
prehl’ad literatury, stidium strategickych dokumentov a pripadovych stadii pre pripravu
otazok dotaznikového prieskumu a rozhovorov, pripravu podkladov pre pilotny zber tidajov
(tvorba pilotného dotaznikového prieskumu), zber sekundarnych udajov pre zistenie

vychodiskovej situacie v skimanej oblasti,
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- Realizacna faza - zber a zhromazd'ovanie udajov (distribicia dotaznikov,
uskutocnenie osobnych stretnuti, postupné spracovanie ziskanych udajov, medzinarodna
vyskumna mobilita pre doktorandov),

- Hodnotiaca faza - analyza zozbieranych udajov, interpretacia vysledkov, formuléacia

odpovedi na vyskumné otazky, prezentacia vysledkov a diskusia.

Pri tvorbe otazok v dotaznikovom prieskume sme vychadzali z viacerych stadii, najmé
z funkcii STPs, ktoré sme definovali v teoretickych vychodiskach (Edquist 2005, Friel
a Vukotich 2018, Almeida et al. 2020), a z identifikdcie prekazok, ktoré obmedzuju
realizaciu tychto aktivit a brania rozvoju STPS. Zaujimala nas aj uloha vlady v oblasti
riadenia a finanénej podpory s dérazom na moznosti zvySenia efektivnosti vladnej podpory
vzhl'adom na kritiku avizovanu v doterajSom vyskume. Dotaznikovy prieskum bol doplneny
aj rozhovormi nielen so samotnymi respondetami zo STPs, ale aj s d’al$imi relevantnymi
aktérmi zo sukromnej sféry a vlady. Vyskumnt vzorku tvorili iba tieto subjekty - univerzitné
STPs v troch vybranych krajinach (Slovensko, Ceska republika a Pol'sko). Projekty STP boli
financované z fondov EU v programovom obdobi 2007 - 2013 so zameranim na zakladanie
univerzitnych STPs. I§lo o celkovl vzorku 44 STPs. Kvalitativny zber udajov formou
dotaznikového prieskumu a poloStruktirovanych rozhovorov sa uskutoc¢nil v niekolkych
fazach realizacie - pilotny dotaznikovy prieskum na Slovensku v roku 2021, zber tdajov
pocas vyskumnej mobility (Ceska republika), dotaznikovy prieskum a polostruktirované
rozhovory (Ceska republika, Slovensko, Pol'sko). Dotaznikovy prieskum sa uskutoénil
v dvoch etapach. Priebeh a nastavenie nasho pilotného prieskumu bolo navrhnuté na zéklade
podobného prieskumu, ktory sa na Slovensku uskutocnil uZ v roku 2017 (Balog, 2019).

V zavere¢nom dotaznikovom prieskume sme oslovili celkovo 44 subjektov z troch krajin -
Slovensko - 7 STPs, Ceska republika - 20 STPs a Pol'sko - 17 STPs. Navratnost’ findlneho
dotaznika je celkovo 68 % (86 % zo Slovenska - 6 STPs, 80 % z Ceskej republiky - 16 STPs
a 47 % z Pol'ska - 8 STPs. Celkovo sme v niekol'kych kolach dotaznikového prieskumu
zozbierali odpovede od 30 subjektov a uskutocnili 12 polostruktirovanych rozhovorov.
V pripade Mad’arska neboli v programovom obdobi podporené tieto typy projektov.
Na potvrdenie tohto tvrdenia sme sa pokusili kontaktovat’ niekol’ko oficidlnych organov -
Ministerstvo pre inovacie a technologie (veduci kancelarie Stditneho tajomnika pre fondy
EU), Stale zastipenie Mad’arska pri Eurdpskej tnii a d’aldich kolegov z partnerskych
univerzit v Mad’arsku. Zistili sme, Ze Zziadne vyzvy na zriadenie STPs sa v tomto

programovom obdobi neuskuto¢nili. Prvé vyzvy s podporou vlady sa objavili az v roku 2019.
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Data o podporenych projektoch v Mad’arsku sme preto nezbierali, pretoze ich ziskanie bolo
mimoriadne ¢asovo a technicky naro¢né, ¢o mohlo ohrozit’ realizaciu vyskumu na ukor
inych krajin.

Finalny dotaznik pozostaval z 12 otazok (v Ceskej republike a Pol'sku z 13 otazok),
ktoré sme rozdelili do niekol’kych tematickych okruhov. Dotaznik obsahoval $tyri otvorené
a osem uzavretych otazok (Priloha 2). Otazky sme sa snazili zostavit' tak, aby boli pre
respondentov ¢o najmenej citlivé, ale zaroven sme chceli zistit’ dolezité informécie potrebné
pre nas vyskum. Okrem zakladnych informacii nas zaujimala motivacia univerzity (prvotny
impulz) pre zalozenie STP, struény popis zdrojov financovania na priklade rocnej
prevadzky, hodnotenie uspesnosti na zdklade merateI'nych ukazovatel'ov, sebahodnotenie,
aktivity a sluzby realizované v STPs, bariéry spoluprace a d’alSiecho rozvoja, vnimanie
podpory zo strany $tatu a moznosti d’alSiecho kontinualneho fungovania. V pripade
dotaznikov pre Ceskt republiku a Pol'sko bola pridand aj otazka, &i boli zapojené do

vladnych programov na podporu infrastruktary.

Vysledky kvalitativneho vyskumu - dotaznikového prieskumu a polostruktirovanych
rozhovorov naznacuju, Ze STPS nemusia byt’ vzdy inovativnym nastrojom na zlepSenie UBC
prostrednictvom realizacie aktivit a sluzieb v univerzitnych ekosystémoch. STPs st vo
vSeobecnosti v literatire a v praxi hodnotené ako mimoriadne vhodny a uspeSny
mechanizmus na prepojenie UBC. V ramci spolo¢ného ciel'a v programovom obdobi 2007 -
2013 fondov EU bolo hlavnym cielom modernizacia a skvalitnenie systému podpory
vyskumu a vyvoja, zlepSenie infraStruktury vysokych $k6l na  zvySenie
konkurencieschopnosti ekonomiky, znizenie regiondlnych rozdielov, vznik novych
inovativnych (high-tech) malych a strednych podnikov, tvorba novych pracovnych miest
a zlepSenie podmienok vzdeldvacieho procesu na vysokych Skolach. Z udajov vyplyva, ze
STPs realizuje najma vlastny zakladny (61 %) a aplikovany vyskum (83 %). Viac ako 80 %
subjektov realizuje vyskum v spolupraci s podnikmi a d’alSich 10 % to planuje v budtcnosti.
Ostatné sluzby - prendjom priestorov a zariadeni - v si¢asnosti poskytuje priblizne 55 %
subjektov. Zda sa, ze spolupraca s inymi partnermi je pre STPs vel'mi dolezitd - najmi
spolupraca so zahrani¢nymi partnermi (takmer 90 %). Podobne sa zapajaju aj do spoluprace
s regionalnymi alebo inymi subjektmi (70 %). Specifika jednotlivych krajin ukazuja rozdiely
najma v prebiehajucich aktivitach v oblasti podnikatel'skych inkubatorov, zakladania novych
podnikov a sluzieb na podporu podnikania - ¢eské STPs maju v tychto aktivitach najvyssi
podiel. Vysledky ukazujua, Ze napriek vysokej podpore, STPs nevykondvaju vsetky funkcie,
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ktoré by im mohli pomoct’ k Gspechu. Otdzny je aj vznik startupov a spin-offov, pretoze
vicsina z nich len pravidelne vyuziva priestory a zariadenia, ale nie su plne etablované
priamo v STPs (najmé na Slovensku a v Pol'sku). Investicie do univerzitnych STPs v Ceskej
republike ukazuja, Ze systematicka priprava a zameranie na podnikatel’ska kultaru prinasaja
uspech. Nezaznamenali sme ziadne Studie, ktoré by prezentovali problém alebo negativny
efekt. Finalny mix aktivit a sluzieb zavisi od jednotlivych STPs, ale ¢im viac aktivit a sluzieb
nad ramec tradicnych univerzitnych, tym vicSia Sanca na narodnu a medzindrodnt
spolupracu s vysokou pridanou hodnotou. Odporacame, aby planované aktivity STPs
zahrnali prendjom priestorov a zariadeni, spolo¢ny a zmluvny vyskum, sluzby pre podniky,
inkubatory a aktivnu spolupracu s regiondlnymi a medzindrodnymi partnermi
(internacionalizicia vyskumu a vyvoja). Jeho tloha pri vytvarani, pritahovani a zoskupovani
firiem odlisuje STPs od univerzit. Bude potrebna povinna ucast na medzinarodnych
projektoch (ako je Horizon Europe alebo Timing). Odporucame vzajomné prepojenie STPs
aspofi na urovni jednotlivych krajin (vytvorenie narodnych zdruZeni ako v Spanielsku,
Portugalsku alebo Spojenom kralovstve), ktoré by zabezpecilo kontinudlne prepojenie
a interdisciplinarne zapojenie réznych STPs.

Prieskum d’alej ukazal, Ze zamestnanci univerzit maju nedostatok ¢asu na transfer
technoldgii s firmami a nechct byt ruSeni sukromnym sektorom. Odporacame zahrnut
vystupy zo spolo¢nych projektov s firmami (napr. dusevné vlastnictvo, licencie, publika¢na
¢innost’) do kritérii hodnotenia STPs - ako sa ukazalo, vic¢si doraz sa kladie na tie aktivity,
ktoré tvoria hodnotiace kritérium, preto je logické predpokladat’, ze zahrnutie vystupov
Z kooperacnych aktivit do kritérii hodnotenia povedie k vy$Sej motivacii 'udi na univerzitach
venovat’ sa tymto aktivitim. Je potrebné nastavit’ procesy pre vznik spin-offov, startupov
a ich podporu. Spin-off podniky maju potencial a st vhodnym kanalom na zabezpecenie
transferu technologii. Okrem toho su sucasné procesy zatazené zbytoCnymi
administrativnymi formalitami, ktoré komplikuji a predlzuji proces zakladania, ¢o vedie
k minimalnemu usiliu o zalozenie spin-offov. Flexibilnejsie a transparentnejsie zakladanie
spin-offov zvysi zaujem o ich zakladanie a podpori transfer technologii medzi akademickou
obcou a podnikmi. Dalej je potrebné vytvorenie pozicie alebo oddelenia s kompetenciami
V oblasti rozvoja vztahov medzi univerzitami a podnikmi - formalne zriadenie, ktoré by
vytvorilo rozhranie medzi univerzitami a podnikmi a ul'ah¢ilo vzdjomnt komunikéciu, ktora
sa vo vyskume ukédzala ako problematickd. Podla zdsad otvorenych inovacii podniky
nemusia vykonavat’ vyskum a vyvoj samy, ale mali by vyuzivat’ aj externé zdroje inovacii.

Takto mézu zlepsit’ svoje portfolio vyrobkov a skratit’ ¢as uvedenia novych vyrobkov na trh.
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Partnerstvo s univerzitou poskytuje podniku vyhodu oproti konkurencii, napr. tym, zZe
implementuje vysledky vyskumu skor, ako univerzita vyskum uzavrie a zverejni.

Na zéklade vysledkov dotaznikového prieskumu sme cheeli vediet’, aké st najvacsie
prekazky, ktoré obmedzuj plné vyuzitie spoluprace a udrzatel'ny rozvoj univerzitnych STPs
a ako ich mozno zmiernit'. Stihlasime s vyjadreniami respondentov, Ze najvaésou prekazkou
je chybajuca stratégia pre vedu, vyskum a inovacie. Vhodné, jasné a komplexné strategické
dokumenty dlhodobého charakteru by zabezpecili kontinualne fungovanie STPs bez vacsich
komplikacii. Zda sa, ze ostatné prekazky, ako je nedostatok kvalifikovanych pracovnikov,
nedostatocnd spoluprdca s inymi partnermi v oblasti vyskumu alebo nedostatocné
priestorové kapacity, nie su az také dolezité, resp. ide o prekazky, ktoré sa daji zvladnut
a z kratkodobého alebo dlhodobého hl'adiska vyrieSit. Na posilnenie spoluprace v ramci
STPs je ddlezité rozpoznat’ a riesit aj prekazky, ktoré brania procesu koordinacie. Napriklad
predchadzajtice slovenské kontrolné stidie (Balog, 2019; Najvyssi kontrolny urad SR, 2019)
upozornili na neefektivnost’ financovania zo strany Statu. Hoci v Eurdpe existuje mnoho
uspeSnych STP (Utrecht Science Park, Kennispark Twente, Turku Science Park,
Johanneberg Science Park), ktoré mézu byt vhodnymi osved¢enymi pre krajiny V4, vysoké
investicie a realizacia investicii nemusia posilnit’ UBC.

Vysledky ukazuju, ze vhodnejSie nastavenie politiky mohlo ovplyvnit’ celkovy uspech
STPs na narodnej trovni. Na zefektivnenie a posilnenie spoluprace je dolezity prvy impulz
- ochota spolupracovat’ a zdiel'at’ poznatky univerzit so sikromnym sektorom. Finan¢né
bariéry sa daju vyrieSit' aktivnou Ucastou na projektoch mimo univerzity. Odstranenie
administrativnych prekazok - vyzadujucich komplikované, neefektivne a ¢asovo narocné
procesy - poskytne univerzitdm vacSiu flexibilitu pri spolupraci s podnikmi, ktora
Vv stiCasnosti chyba a sposobuje tak vyznamné prekazky. Ak akceptujeme nazor Daveyho a i.
(2011), ze vsetky tieto prekazky su vysledkom nedostato¢nej spoluprace. Tieto obmedzenia
- nedostatok dovery a nezdujem o spolupracu sposobuju, ze univerzity maju slabé vizby
s podnikatel'skym sektorom, ¢o ma za nasledok slabt spolupracu na spolo¢nych projektoch
(zmluvny vyskum) a ma vplyv na celkovy proces spolupréce.

V zéavere analyzy vysledkov skiimame poziciu vlady z pohl'adu STPs v pripade
procesov kontinualnej vladnej podpory. Chceli sme preskumat’ ulohu vlady vo vztahu
k priamej finanénej podpore ekonomickych aktivit a charakteru opravnenych aktivit, ktoré
moézu subjekty vykonavat. Zistili sme, ze 63 % STPS ju vnima ako priemernt, 17 % ako
dobr1, nikto ju nevnima ako vel'mi dobrt. Na druhej strane 17 % ju vnima ako zlu a 3 % ako

vel'mi zI4. V pripade tohto negativneho vnimania ide najméa o slovenské a pol'ské STPs.
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Takmer 69 % ceskych STPs podporu vnima ako priemernti a d’alsich 22 % ako dobru.
Existuje teda niekol’ko moznosti, ako ju zlepsit. Z pohl'adu vlady by STPS mali mat’ jasnu
podporu narodnej vyskumnej infrastruktury prostrednictvom rozvoja dlhodobych
partnerstiev medzi univerzitami a sutkromnym sektorom — rieSenim mozno systematicky
podporovat’ dlhodobt udrzatelnost’ STPS. Podobne ako infrastruktary ESFRI - vytvorenie
cestovnych map s konkrétnymi ciel'mi pre jednotlivé roky v rdmci monitorovacich obdobi
na narodnej Grovni. Dal§im rieSenim by bolo poskytnutie viésej autonémie univerzitam,
ked’ze moznosti fungovania univerzitnych STPS s vyrazne ovplyvnené ich organizanym
zaClenenim do univerzit. To spdsobuje, ze STPS musia prijat’ nastavenie procesov
a hodnotiace kritérid podl'a univerzitnych smernic. Univerzity su verejnymi institGciami,
co tieZ negativne ovplyviiuje flexibilitu STP najmd v oblasti verejného obstaravania.
Niektoré univerzity a regiony sa s tymito problémami vysporiadali po svojom a STPS su
sucast’ou univerzitnych aredlov, ale maju ini pravnu formu - napriklad ako konzorcium
vlady, podnikov a univerzit v regione s vlastnou nadaciou (Kennispark Twente alebo Utrecht
Science Park v Holandsku). Neistotu okolo vladnej podpory je nutné riesit postupne
a opatrne, s vopred stanovenymi pravidlami vyuzivania STPS na hospodérske Cinnosti, aby
neskor nedoslo k ich ne€innosti alebo ich vyuZivaniu len na vlastny vyskum univerzity.
Vopred treba stanovit’ jasné a presné kritéria hodnotenia STPS, aby S§tat nepodporoval len
formalne zakladanie STPs bez dalSej kontroly. Na zriadenie funk&nych, uspeSnych
a efektivnych STPs je potrebné vhodné a jasne definované nastavenie inovacnej politiky
sjasnym cielom podmienok, monitorovania a metodiky. Monitorovanie zo strany
regulacnych organov moéze podporit’ realizdciu aktivit a sluZzieb. Sucastou procesu

vytvarania STPs musi byt’ efektivne nastaveny komplexny podporny systém.

Na zaver, nas vyskum potvrdil, Ze napriek relativne vysokej podpore z fondov EU
realizovanej vladami, vysledky ukazuju, ze jednotlivé STPS nie su s touto podporou
spokojné. Prezentované vysledky poukazuji na vyrazné rozdiely na udrovni krajin
Vv celkovom vnimani zakladania a podpory STPs, ale aj v realizacii a relevantnosti vztahu
jednotlivych aktivit a sluzieb s cielom podpory spoluprace. Ako ukazuju vysledky, STPS na
Slovensku a v Pol'sku realizuji najma aktivity sivisiace s vlastnym vyskumom (zakladnym
alebo aplikovanym) a spolupracou so zahrani¢nymi partnermi, ktora spravidla vykonavaju
vysoké gkoly $tandardne. Hoci v Ceskej republike boli podporené 2 typy infrastruktar -
vyskumna a inovacnd, oba typy sa napriek tomu vyznamne zapéjaja aj do mnohych aktivit

s podnikatel'skym sektorom a regionom, aby sa zabezpecilo ich fungovanie aj po skonceni
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obdobia udrzatel'nosti. Sthlasime s Almeidom et al. (2020), Ze zriadenie STPS by nemalo
byt’ vSeliekom na Strukturalne problémy, pretoze nespravne pripravena koncepcia STPS
neprindsa pozitivne efekty. Aj preto si najviacSou prekazkou nejasné podmienky
monitorovania STPs a chybajuca dlhodoba systematicka stratégia monitorovania
a nepretrzitej prevadzky v budicnosti. K délezitym bariéram patri nedostato¢na a meniace
sa podmienky fungovania $tatnej podpory, financovanie vyskumu a nejasné hodnotenie
vyskumnych infrastruktir. Na druhej strane medzi najmenej vyznamné bariéry patri ¢asovy
manazment, nedostatocnd spoluprdca medzi vyskumnymi inStiticiami a zastarand alebo
chybajuca infrastruktura pre Specializovany vyskum. To vyvolava otazky, ako napr: Ako
mozno motivovat’ a stimulovat’ STPS, aby sa viac zapajali do podnikatel'skych aktivit

a vyuzivali ich na vlastny rozvoj?"

V neposlednom rade chceme dosiahnut’ to, aby tato dizertacna praca mohla mat’ aj praktické
implikacie pre vsetkych aktérov Triple helix modelu, ale najmi pre tvorcov politik.
NajdolezitejSim praktickym prinosom dizertatnej prace je vyuzitelnost vysledkov
uskutocnené¢ho dotaznikového prieskumu pri tvorbe a navrhovani inovacnych politik
a strategickych cielov zameranych na podporu vysokych $kol, podporu posiliiovania
spoluprice so stkromnym sektorom. Pri tvorbe politik a napiiani ciefov stanovenych
Europskou komisiou pre krajiny EU je mimoriadne dblezité vyhnut sa nevhodne
implementovanym investicnym projektom. Pretoze, ak st investicie do infrastruktiry STPs
zbytoc¢né, ak nezvySuji inovacni vykonnost' krajin prostrednictvom UBC, st to tzv.
katedraly v pusti vedy, vyskumu a inovéacii (Massey, Quintas a Wield, 2003). Analyticky
pristup, akym je vyhodnotenie uskuto¢neného dotaznikového prieskumu a odporucania,
ktoré su sucastou dizertacnej prace, mézu vlady vyuzit ako spétni vézbu pre lepSie
nastavenie politik, strategické planovanie a buduce nastavenie aktivit spoluprace
so sukromnym sektorom, ako aj dalSie planovanie buducich procesov spoluprace.
Pre jednotlivé STPS mo6zu byt uzitocné informécie z dotaznikového prieskumu, v ktorom
modzu vidiet nazory ostatnych subjektov na jednotlivé témy. Vysledky by mohli byt
zaujimavé aj pre sukromny sektor, kedze vieme poskytnit’ informécie o aktivitach
a sluzbach, ktoré jednotlivé STPs realizuju s ciel'om nadviazat’ spolupracu. Dizertacné praca
bude verejne dostupna a spristupnena prisluSnym rezortom a respondentom, s ktorymi sme
viedli rozhovory a dotaznikovy prieskum, ako a samotnym STPS, univerzitam

a stkromnému sektoru, ktoré prejavili zaujem o zaslanie vysledkov nasho vyskumu.
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Tento vyskum nebol bez empirickych a metodologickych obmedzeni. Udaje pouzité
vo vyskume boli ziskané prostrednictvom dotaznikového prieskumu, ktory mal prierezovy
charakter. V zavere mozeme konstatovat, Ze v nasom vyskume ostava eSte vela
nevyrieSenych vyskumnych otazok a smerov, ktorym sme sa z r6znych dovodov (Casovych,
administrativnych, kapacitnych) nevenovali. Ked’ze niektoré vysledky vyskumu boli
zalozené na subjektivnom hodnoteni respondentov (napr. podpora vlady, prekazky a pod.),
bolo by pre respondentov narocné reflektovat hodnotenia zaloZené na objektivnej
pravdivosti. Pre dokladnejsie preskimanie vyvoja spoluprace v STPS by sme v buducnosti
cheeli preskumat’ kvantitativne idaje na ro¢nej baze (pocet spolupracujucich firiem a ich
Specializacia, pocet startupov a spin-offov, spolocné projekty a granty, spolo¢né projekty so
Studentmi atd’). Domnievame sa, ze v obdobi 0 2 az 5 rokov budu tieto tdaje ovela
dostupnejsie vzhl'adom na nezavislejsie riadenie a monitorovanie STPs z vlastnej iniciativy
a zyvSujucej sa potreby pokroku. V buducnosti preto odporti¢ame vyskum rozsirit
0 kvantitivne udaje pre dokladnejSie preskumanie, ako UBC ovplyvnuje tspesnost” STPS,

ako aj ich hospodarske vysledky v Case.

118



REFERENCES

Agrawal, A. (2006). Engaging the inventor: exploring licensing strategies for university
inventions and the role of latent knowledge. Strategic Management Journal, Vol. 27,
No. 1, pp. 63-79. Online ISSN:1097-0266. DOI: 10.1002/smj.508

Albahari, A. et al. (2017). Technology Parks versus Science Parks: Does the university
make the difference? Technological Forecasting and Social Change, Vol. 116, Issue
C, pp. 13-28. ISSN 0040-1625. DOI: 10.1016/j.techfore.2016.11.012

Albahari, A., Catalano, G. and P. Landoni (2013). Evaluation of national science park
systems: a theoretical framework and its application to the Italian and Spanish systems.
Technology Analysis & Strategic Management, Vol. 25, No. 5, pp. 599-614. ISSN
1465-3990. DOI: 10.1080/09537325.2013.785508

Albahari, A., Klofsten, M. and J.C. Rubio-Romero (2019). Science and Technology Parks:
A study of value creation for park tenants. Journal of Technology Transfer, VVol. 44,
No. 4, pp. 1256-1272. ISSN 0892-9912. DOI: 10.1007/s10961-018-9661-9.

Alegre, 1.; Berbegal-Mirabent, J. and A. Guerrero (2019). Mission statements: what
university research parks tell us about timing. Journal of Business Strategy. VVol. 40,
No. 5, pp. 46 -53, ISSN 0275-6668. DOI: 10.1108/JBS-11-2018-0191

Almeida M. (2008). Innovation and Entrepreneurship in Brazilian Universities.
International Journal of Technology Management and Sustainable Development, Vol.
7, No. 1, pp. 39-58. ISSN 2040-0551. DOI: 10.1386/ijtm.7.1.39_1

Almeida, A., Afonso, O. and M. Rui Silva (2020). Panacea or illusion: an empirical analysis
of European science parks in the case of follover regions. Journal of Innovation
Economics and Management, Vol. 1, No 31, pp. 155 — 194. ISSN 2032-5355. DOI:
10.3917/jie.pr1.0060

Ambos, T. C., Mikeld, K., Birkinshaw, J. and P. D’este (2008). When does university
research get commercialized? Creating ambidexterity in research institutions. Journal
of Management Studies, Vol. 45, No. 8, pp. 1424-1447. ISSN 1467-6486. DOI:
10.1111/j.1467-6486.2008.00804.x

Amin, A. (1994). The difficult transition from informal economy to Marshallian industrial
district. Area, VVol. 26, No. 1, pp. 13-24.

Anderson, T.S., Michael, E. K. and J. J. Peirce (2012). Innovative Approaches for Managing
Public-Private Academic Partnerships in Big Science and Engineering. Public
Organization Review, Vol. 12, No. 1, pp. 1-22. ISSN 1573-7098. DOI:
10.1007/s11115-010-0142-3

Anttonen, M., Lammi, M., Mykkénen, J. and P. Repo (2018). Circular economy in the Triple
Helix of innovation systems. Sustainability, VVol. 10, No. 8, pp. 1-14. ISSN 2071-1050.
DOI: 10.3390/su10082646

Aristei, D., Vecchi, M. and F. Venturini (2016). University and inter-firm R&D
collaborations: Propensity and intensity of cooperation in Europe. The Journal of
Technology Transfer, Vol. 41, No. 4, pp. 841-871. ISSN 0892-9912. DOI:
10.1007/s10961-015-9403-1

119



Arrow, K. J. (1972). Economic Welfare and the Allocation of Resources for Invention. In:
Rowley, C. K. (eds) Readings in Industrial Economics. Palgrave, London. ISBN 978-
1-349-15486-9. DOI: 10.1007/978-1-349-15486-9 13

Aslesen, H., Isaksen, A. and J. Karlsen (2012). Modes of innovation and differentiated
responses to globalization - A Case Study of Innovation Modes in the Agder Region,
Norway. Journal of Knowledge Economy, Vol. 3, No. 4, pp. 389-405. ISSN 1868-
7865. DOI: 10.1007/s13132-011-0060-9

Audretsch, D., Caiazza, R. (2016). Technology transfer and entrepreneurship: cross-national
analysis. The Journal of Technology Transfer, VVol. 41, Issue 6, pp. 1247-1259. ISSN
1573-7047 DOI: 10.1007/s10961-015-9441-8

Audretsch, D. B., Link, A. N. (2012). Entrepreneurship and innovation: Public policy
frameworks. The Journal of Technology Transfer, Vol. 37, No. 1, pp. 1-17. ISSN
0892-9912. DOI: 10.1007/s10961-011-9240-9

Autio, E., Klofsten, M. (1998). A comparative study of two European business incubators.
Journal of Small Business Management, Vol. 36, No. 1, pp. 30-43. ISSN 0047-2778.

Autio, E. (2014). Entrepreneurial innovation: The importance of context. Research Policy,
Vol. 43, Issue 7, pp. 1097-1108. ISSN 1873-7625. DOI: 10.1016/j.respol.2014.01.015

Autio, E., Nambisan, S., Thomas, L. D. W. and Wright, M. (2018). Digital Affordances,
Spatial Affordances, and the Genesis of Entrepreneurial Ecosystems. Strategic
Entrepreneurship Journal, Vol. 12, pp. 72-95. ISSN 1932-4391. DOI:
10.1002/sej.1266

Bakouros, Y. L., Mardas, D. C. and N. C. Varsakelis (2002). Science park, a high tech
fantasy?: an analysis of the science parks of Greece. Technovation, Vol. 22, No. 2, pp.
123-128. ISSN 0166-4972. DOI: 10.1016/S0166-4972(00)00087-0

Balaz, V., Karasova, K. and A. M. Williams (2016). The V4 Countries and the EU:
A Comparative Perspective: Chapter 5. In A Quarter Century of Post-Communism
Assessed. — Cham: Palgrave Macmillan, pp. 129-159. ISBN 978-3-319-43436-0. DOI:
10.1007/978-3-319-43437-7_6

Balog, M. (2018). Regional Aspect of the Aspect of the Slovak Science Parks and Research
Centers. In Prognostické prace — Foresight, Analysis and Reccomendations / PP —
FAR, Vol. 10, No. 1-2, pp. 80-90. ISSN 1338-3590. DOI:
10.31577/PPFAR.2018.10.006

Balog, M. (2019). Vedecké parky a vyskumné centra na Slovensku Vyzvy (aj) pre
programove obdobie 2021 — 2027. Prognosticky ustav SAV, Bratislava, 214 p. ISBN
978-80-89524-35-8.

Bayuno, B. B., Chaminade, C. and B. Goéransson (2020). Unpacking the role of universities
in the emergence, development and impact of social innovations — A systematic review
of the literature. Technological Forecasting and Social Change, Vol. 155, Issue C.
ISSN: 0040-1625. DOI: 10.1016/j.techfore.2020.120030

Benneworth, P., Cunha J. (2015). Universities’ Contributions to Social Innovation:
Reflections in Theory & Practice’. European Journal of Innovation Management, VVol.
18, No. 4, p. 508-27. ISSN 1460-1060. DOI: 10.1108/EJIM-10-2013-0099

Blazek, J., Uhlif, D. (2011). Teorie regiondlniho rozvoje (ndstin, kritika, klasifikace). Praha:
Karolinum, 344 p., ISBN 978-80-24619-74-3.

120



Borras, S., Edquist, C. (2013). The choice of innovation policy instruments. Technological
Forecasting and Social Change, Vol. 80, No. 8, pp. 1513-1522. ISSN 0040-1625.
DOI: 10.1016/j.techfore.2013.03.002

Bosch-Sijtsema, P. M., Postma, T. J. B. M. (2009). Cooperative innovation projects:
Capabilities and governance mechanisms. Journal of Product Innovation
Management, Vol. 26, No. 1, pp. 58-70. ISSN 1540-5885. DOI: 10.1111/j.1540-
5885.2009.00334.x

Bozeman, B. (1987). All organizations are public: Bridging public and private
organizational theories. Jossey-Bass, San Francisco, ISBN 1555420362.

Brace, 1. (2022). Questionnaire Design. How to Plan, Structure and Write Survey Material
for Effective Market Research, 5th edition. London: Kogan Page. ISBN: 978-
1398604148.

Brignall, S., Modell, S. (2000). An institutional perspective on performance measurement
and management in the ‘new public sector‘. Management accounting research, Vol.
11, No. 3, pp. 281-306. ISSN 1044-5005. DOI: 10.1006/mare.2000.0136

Brinkmann, S., Kvale, S. (2015). Interviews: Learning the Craft of Qualitative Research
Interviewing. 3rd Edition, Sage Publications, Thousand Oaks, CA.

Brinkmann, S. (2018). The Interview. In: The SAGE Handbook of Qualitative Research. In
Denzin, N. and Lincoln, Y.S. (2018). The SAGE Handbook of Qualitative Research.
Fifth Edition, SAGE Publications Inc. ISBN 978-1-4833-4980-0.

Brundenius, C., Lundvall, B. A. and J. Sutz (2009). The Role of Universities in Innovation
Systems in Developing Countries: Developmental University Systems—Empirical,
Analytical and Normative Perspectives. In: Handbook of Innovation Systems and
Developing Countries, edited by B. A. Lundvall, K. J. Joseph, C. Chaminade, and J.
Vang, Cheltenham, UK: Edward Elgar. Chapter 11. ISBN: 9781847206091.

Bucar, M., Rissola, G. (2018). Place-Based Innovation Ecosystems: Ljubljana Start-Up
Ecosystem and the Technology Park Ljubljana (Slovenia). Luxembourg: Publications
Office of the European Union. ISBN 978-92-79-98264-4, DOI: 10.2760/717413,
JRC114454

Cadorin, E., Johansson, S.G. and M. Klofsten (2019). Future developments for science
parks: Attracting and developing talent. Industry and Higher Education, Vol. 31, No.
3, pp. 156-167. ISSN 0950-4222. DOI: 10.1177/0950422217700995

Cai, Y. (2022). Neo-Triple Helix model of innovation ecosystems: integrating Triple,

Quadruple and Quintuple Helix models. Triple Helix Journal, Vol. 9, No. 1, pp. 76—
106. ISSN 2197-1927. DOI: 10.1163/21971927-bja10029.

Cai, Y., Etzkowitz, H. (2020). Theorizing the Triple helix model: Past, present and future.
Triple helix Journal, Vol. 6, No. 1, pp. 1-38. ISSN 2197-1927. DOI:
10.1163/21971927-bja10003

Caloffi, A., Freo, M., Ghinoi, S., Mariani, M. and F. Rossi. (2022). Assessing the effects of
a deliberate policy mix: The case of technology and innovation advisory services and
innovation vouchers. Research Policy, Vol. 51, No. 6, article no. 104535, pp. 1-14.
ISSN 0048-7333. DOI: 10.1016/j.respol.2022.104535

Carayannis, E.G., Barth, T.D. and D.F.J. Campbell (2012). The Quintuple Helix innovation
model: global warming as a challenge and driver for innovation. Journal of Innovation

121



and Entrepreneurship, Vol. 1, No. 2, pp. 1-12. ISSN 2192-5372. DOI: 10.1186/2192-
5372-1-2
Carayannis, E. G., Campbell, D. F. J. (2009). “Mode 3” and “quadruple helix”: toward a 21st
century fractal innovation ecosystem. International Journal of Technology
Management, VVol. 46, No. %, pp. 201-234. DOI: 10.1504/1JTM.2009.023374
Carayannis, E. G., Campbell, D. F. J. (2012). Mode 3 Knowledge Production in Quadruple
Helix Innovation Systems. In: Mode 3 Knowledge Production in Quadruple Helix
Innovation Systems. Springer Briefs in Business, Springer, New York, NY. Vol. 7,
pp. 1-63. DOI: 10.1007/978-1-4614-2062-0_1

Carayannis, E. G., Grigoroudisn, E., Campbell, D. F. J., Meissner, D. and Stamati, D. (2018).
The ecosystem as helix: an exploratory theory-building study of regional co-opetitive
entrepreneurial ecosystems as quadruple/quintuple helix innovation models. R&D
Management, Vol. 48, No. 1, pp. 148-162. ISSN 1467-9310. DOI:
10.1111/radm.12300/full

Carayannis, E., Campbell, D. (2022). Towards an Emerging Unified Theory of Helix

Architectures (EUTOHA) focus on the Quintuple innovation Helix framework as the
integrative device. Triple Helix, Vol. 9, No. 1, pp. 65-75. ISSN 2197-1927.
DOI:10.1163/21971927-bja10028

Castells, M., Hall, P. (1994). Technopoles of the world: The making of 21st century
industrial complexes. London: Routledge, 288 p. ISBN 9780415100151.

Cleavea, P. (2021). Advantages of Questionnaires In Online Research. Available online
[12.11.2022]
<https://www.smartsurvey.co.uk/blog/advantages-of-questionnaires-in-online-
research>

Coletti, M., Landoni, P. (2018). Collaborations for innovation: a meta-study of relevant
typologies, governance and policies. Economics of Innovation, VVol. 27, Issues 5/6, pp.
493-509. ISSN 1043-8599. DOI: 10.1080/10438599.2017.1376166

Cooke, P. et al. (2006). Constructing Regional Advantage. Final Report, DG RESEARCH,
Brussels.

Correa, P., Zuniga, P. (2013). Public Policies to Foster Knowledge Transfer from Public
Research Organizations. Innovation, Technology, and Entrepreneurship Global
Practice, Public Policy Brief, World Bank, Washington DC.

Dabrowska, J., Ferreira de Faria, A. (2020). Performance Measures to Assess the Success
of Contemporary Science Parks. Triple Helix Journal, Vol. 7, Special Issue, pp. 40-
82. ISSN 2197-1927. DOI: 10.1163/21971927-bjal10006

Dahl, R. A., Lindblom, C. E. (1953). Politics, economics and welfare. New York, NY:
Harper & Brothers.

Davey, T., Baaken, T., Galan-Muros, V. and A. Meerman (2011). The State of European
University-Business Cooperation. Final Report - Study on the cooperation between
Higher Education Institutions and public and private organisations in Europe,
European Commission, DG Education and Culture, Brussels, Belgium. ISBN 978-92-
79-23167-4.

122


https://doi.org/10.1111/radm.12300/full

De Fuentes, C., Dutrénit, G. (2016). Geographic proximity and university—industry
interaction: The case of Mexico. Journal of Technology Transfer, Vol. 41, No. 2, pp.
329-348. ISSN 0892-9912. DOI: 10.1007/ s10961-014-9364-9

de Klerk, S. (2012). Establishing and developing business networks: The importance of trust.
African Journal of Business Management, Vol. 6, No. 18, pp. 5845-5856. ISSN 1993-
8233. DOI: 10.5897/AJBM11.2637

Desai, N. (2018). Roles and Challenges of Universities in a Triple Helix Model. Conference:
National Conference on Trending Research in Management.

D’Este, P., Guy, F., and S. lammarino (2013). Shaping the formation of university-industry
research collaborations: What type of proximity does really matter? Journal of
Economic Geography, Vol. 13, No. 4, pp. 537-558. ISSN 1468-2710. DOI:
10.1093/jeg/lIbs010

D’Este, P., Perkmann, M. (2011). Why do academics engage with industry? The
entrepreneurial university and individual motivations. The Journal of Technology
Transfer, Vol. 36, No. 3, pp. 316-339. ISSN 0892-9912. DOI: 10.1007/s10961-010-
9153-z

Diez-Vial, I., Montoro-Sanchez, A. (2015). How knowledge links with universities may
foster innovation: The case of a science park. Technovation, VVol. 50. ISSN ISSN 0166-
4972. DOI: 10.1016/j.technovation.2015.09.001i

Edler, J. (2009). Demand Policies for Innovation in EU CEE Countries. Working Paper No.
579, January 22—-23. Manchester: Manchester Business School, Paper presented at the
Innovation for Competitiveness INCOM, Prague. ISSN 0954-7401.

Edmondson, G., Valigra, L., Kenward, M., Hudson, R. and H. Belfield (2012). Making
industry-university partnerships work: Lessons from successful collaborations.
Belgium: Business Innovation Board AISBL.

Edquist, C. (1997). Systems of innovation: Technologies, institutions and organizations.
London, Pinter.

Edquist, C. (2005). Systems of Innovation: Perspectives and Challenges. In: Fagerberg, J.,
Mowery, D. C., Nelson, R. R. (eds): The Oxford Handbook of Innovation, London,
Oxford University Press, pp. 181-208. ISBN 978-0-19-926455-1. DOI:
10.1093/oxford hb/9780199286805.003.0007

Eisenhardt, K. M., Graebner, M. E. (2007). Theory Building from Cases: Opportunities and
Challenges. The Academy of Management Journal, Vol. 50, No. 1, pp. 25-32. ISSN
0001-4273. DOI: 10.5465/AMJ.2007.24160888

Etzkowitz, H. (1993). Technology Transfer: The Second Academic Revolution. Technology
Access Report, Vol. 6, No. 7, pp. 7-9.

Etzkowitz, H., Leydesdorff, L. (1995). The Triple Helix: university-industry-government
relations. A laboratory for knowledge based economic development, EASST Review.
European Society for the Study of Science and Technology, Vol. 14, No. 1, pp.18-36.

Etzkowitz, H., Leydesdorff, L. et al. (1997). The University in the Global Knowledge
Economy. London: Cassell. pp. 1-8.

Etzkowitz, H., Leydesdorff, L. (1998). The triple helix as a model for innovation studies.
Science and public policy, Vol. 25, No. 3, pp. 195-203. ISSN 1471-5430. DOI:
10.1093/spp/25.3.195

123



Etzkowitz, H., Leydesdorff, L. (2000). The dynamics of innovation: from national systems
and “Mode 2” to a Triple Helix of university-industry-government relations. Research
Policy, Vol. 29, Issue 2, pp. 109-123. ISSN 1873-7625. DOI: 10.1016/S0048-
7333(99)00055-4

Etzkowitz H., Webster A., Gebhardt C. and B. Terra (2000). The future of the university and
the university of the future: evolution of ivory tower to entrepreneurial paradigm.
Research Policy, Vol. 29, Issue 2, pp. 313-330. ISSN 1873-7625. DOI:
10.1016/S0048-7333(99)00069-4

Etzkowitz, H. (2002a). MIT and the Rise of Entrepreneurial Science. London, Routledge.
192 p. ISBN 9780429229770.

Etzkowitz, H. (2002b). The Triple Helix of University—Industry—Government: Implications
for Policy and Evaluation. In: Working Paper 2002-11. Sweden: Science Policy
Institute. ISSN 1650-3821.

Etzkowitz, H., Dzisah, J., Ranga, M. and C. Zhou (2007). The Triple Helix Model of
Innovation: University-Industry-Government Interaction. Tech Monitor, Vol. 24, No.
1, pp. 14-23.

Etzkowitz, H. (2008). The Triple Helix: University-Industry-Government Innovation in
Action. 1st edition, Routledge, London. 180 p. ISBN 9780203929605. DOI:
10.4324/9780203929605

Etzkowitz, H. (2011). Normative change in science and the birth of the Triple Helix. Social
Science Information, Vol. 50, Issue 3-4, pp. 549-568. ISSN 1461-7412. DOI:
10.1177/0539018411411403

Etzkowitz, H., Zhou, C. (2018). Innovation Incommensurability and the Science Park. R&D
Management, VVol. 48, No. 1, pp. 73-87. ISSN 1467-9310. DOI: 10.1111/radm.12266

European Commission (2014). Setting up, managing and evaluating EU science and
technology parks. An advice guidance report on good practise. Regional and Urban
Policy, October 2013, ISBN 978-92-79-37274-2.

European Commission (2015). Ex post evaluation of Cohesion Policy programmes 2007-
2013, focusing on the European Regional Development Fund (ERDF) and the
Cohesion Fund (CF), Country Report Lithuania, Brussels.

European Commission (2017). Communication on a renewed EU Agenda for Higher
Education. Brussels: Commission of the European Communities, COM (2017) 247.

European Commission (2018). Case studies. Available online [3.9.2021]
<https://www.ub-cooperation.eu/index/casestudies>

European Commission (2020). Strenghtening University-Industry-Government Cooperation
in Romania — Training Workshop Series. Available online [2.1.2022]
<https://s3platform.jrc.ec.europa.eu/en/w/strengthening-university-industry-
government-cooperation-in-romania-training-workshop-series>

European Commission (2022). Digital Economy and Society Index (DESI) 2022 Thematic
chapters. Available online [20.1.2023] <https://digital-strategy
.ec.europa.eu/sk/node/11127>

European Investmen Bank (2010). Plan and manage a science park in the Mediterranean.
Guidebook for decision makers. ISBN 978-92-861-1119-8.

124



Eurostat (2021a). Community Innovation Survey (CIS). Description of dataset. Available
online [2.12.2021]
<https://ec.europa.eu/eurostat/web/microdata/community-innovation-survey>

Eurostat (2021b). Types of co-operation of the enterprises by NACE Rev. 2 activity and size
class. CIS 2014 [INN_CIS9_COOP] Available online [26.11.2021]
<https://ec.europa.eu/eurostat/databrowser/view/inn_cis9_coop/default/table?lang=e
n>

Eurostat (2022a). European Innovation Scoreboard. Available Online [Citované 4.12.2022]
<https://ec.europa.eu/growth/industry/policy/innovation/scoreboards_en>

Eurostat (2022b). Gross domestic product (GDP) at current market prices by NUTS 3
regions. Available online (20.10.2022) <https://appsso.eurostat.ec.europa.eu/nui/
show.do?dataset=nama_10r_3gdp&lang=en>

Farole, T., Rodriguez-Pose, A. and Storper, M. (2011). Cohesion Policy in the European
Union: Growth, Geography, Institutions. JCMS: Journal of Common Market Studies,
Vol. 49, pp. 1089-1111. DOI: 10.1111/j.1468-5965.2010.02161.x

Ferguson, R., Olofsson, C. (2004) Science parks and the development of NTBFs — location,
survival and growth. The Journal of Technology Transfer, Vol. 29, pp. 5-17. ISSN
0892-9912. DOI: 10.1023/B:JOTT.0000011178.44095.cd

Ferlie, E., Fitzgerald, L., Dopson, S. and C. Bennett (2011). Public policy networks and
‘Wicked Problems’: Nascent solution? Public Administration, Vol. 89, No. 2, pp. 307—
324. ISSN 1467-9299. DOI: 10.1111/j.1467-9299.2010.01896.x

Fini, R., Grimaldi, R., Santoni, S. and M. Sobrero (2011). Complements or substitutes? The
role of universities and local context in supporting the creation of academic spin-offs.
Research Policy, Vol. 40, No. 8, pp. 1113-1127. ISSN 1873-7625. DOI:
10.1016/j.respol.2011.05.013

Fischer, M. M. (2001). Innovation, knowledge creation and systems of innovation. The
Annals of Regional Science, Vol. 35, No. 2, pp. 199-216. ISSN 1432-0592. DOI:
10.1007/s001680000034.

Fitjar, R., Rodriguez-Pose, A. (2013). Firm collaboration and modes of innovation in
Norway. Research Policy, Vol. 42, Issue 1, pp. 128-138. ISSN 1873-7625. DOI:
10.1016/j.respol.2012.05.009

Fontana, R., Geuna, A. and M. Matt (2006). Factors afecting university-industry R&D
projects: The importance of searching, screening and signalling. Research Policy, Vol.
35, No. 2, pp. 309-323. ISSN 1873-7625. DOI: 10.1016/j.respol.2005.12.001

Freeman, C. (1987). Technology Policy and Economic Performance: Lessons from Japan.
Pinter Publishers, London. 155 p. ISBN 0861879287.

Galan-Muros, V., van der Sijde, P., Groenewegen, P. and T. Baaken (2017). Nurture over
nature: How do European universities support their collaboration with business?
The Journal of Technology Transfer, Vol. 42, No. 1, pp. 184-205. ISSN 1573-7047.
DOI: 10.1007/s10961-015-9451-6

Galan-Muros, V., Davey, T. (2019). The UBC ecosystem: putting together a comprehensive
framework for university-business cooperation. Journal of Technology Transfer, Vol.
44, No. 4, pp. 1311-1346. ISSN 1573-7047. DOI: 10.1007/s10961-017-9562-3.

125



Gachie, E. W., Govender D. W. (2017). Commercialization of Higher Education Institutions
Research Within the National System of Innovation. African Journal of Science,
Technology, Innovation and Development, Vol. 9, No. 4, pp. 387-397. ISSN 2042-
1346. DOI: 10.1080/20421338.2017.1338387

Gachie, E.  W. (2019). Project Sustainability Management: Risks, Problems and
Perspective. Journal of Problems and Perspectives in Management, Vol. 17, No. 1,
pp. 313-325. ISSN 1727-7051. DOI: 10.21511/ppm.17(1).2019.27

Georghiou, L., Davies, J. (2010). An Innovation System for the Manchester City Region.
Manchester Science Parks.

Geuna, A., Nesta, L. J. (2006). University patenting and its effects on academic research:
The emerging European evidence. Research Policy, Vol. 35, No. 6, pp. 790-807. ISSN
1873-7625. DOI:10.1016/j.respol.2006.04.005

Glittova, K. (2021). Supporting Mechanisms in FEuropean University-Business
Collaboration. EDAMBA 2021: The Need for Speed. International Scientific
Conference for Doctoral Students and Post-Doctoral Scholars. Bratislava:
Vydavatel'stvo EKONOM.

Glittova, K., Sipikal, M. (2022). The Influence of EU Funds for HEIs in CEE Countries.
MMK 2022: mezindarodni Masarykova konference pro doktorandy a mladeé védecke
pracovniky, 19. — 21. prosince 2022, Hradec Kralové, Ceska republika. Hradec
Kralové: MAGNANIMITAS, pp. 257-265. ISBN 978-80-87952-37-5.

Glittova, K., Sipikal, M. (2022). University Science Parks As an Innovative Tool for
University-Business Cooperation. Proceedings of the 17th European Conference on
Innovation and Entrepreneurship ECIE 2022: Hosted by Neapolis University Pafos,
Cyprus 15-16 September 2022. Reading: Academic Conferences International
Limited, 2022, 648-656. ISBN 978-1-914587-49-8. ISSN 2049-1069E-BookISSN.

Godin, B. (2006). The Linear Model of Innovation: The Historical Construction
of an Analytical Framework. Science, Technology, & Human Values, Vol. 31, No. 6,
pp. 639-637. ISSN 1552-8251. DOI: 10.1177/0162243906291865

Gomes, S., Lopes, J.M., Ferreira, L. et al. (2022). Science and Technology Parks: Opening
the Pandora’s Box of Regional Development. Journal of the Knowledge Economy.
ISSN 1868-7873. DOI: 10.1007/s13132-022-00995-y

Gonzaélez, J. L., Parrilli, M. D. and I. Pena (2015). STI-DUI learning modes, firm—university
collaboration and innovation. The Journal of Technology Transfer, VVol. 40, No. 3, pp.
475-492. ISSN 1573-7047. DOI: 10.1007/s10961-014-9352-0.

Grossi, G., Reichard, C., Thomasson, A. and J. Vakkuri (2017). Performance measurement
of hybrid organisations: Emerging issues and future research perspectives. Public
Money and Management, Vol. 37, No. 6, pp. 379-386. ISSN 1467-9302. DOI:
10.1080/09540962.2017.13440

Guadix, J., Carrillo-Castrillo, J., Onieva, L. and J. Navascue’s (2016). Success variables
in science and technology parks. Journal of Business Research, Vol. 69, No. 11, pp.
4870-4875. ISSN 0148-2963. DOI: 10.1016/j.jbusres.2016.04.045

Guimon, J. (2013). Promoting University-Industry Collaboration in Developing Countries.
Policy Brief. The Innovation Policy Platform, World Bank. DOI: DOI:
10.13140/RG.2.1.5176.8488

126



Hall, B. H. (2003). On copyright and patent protection for software and databases: a tale of
two worlds. Economics, Law and Intellectual Property. Springer, pp. 259-277.
Hampl, M. (2008). Nomoteticka nebo idiograficka geografie: alternativnost nebo
komplementarita? Acta Geographica Universitatis Comenianae, Vol. 50, pp. 19-32.

ISSN 1338-6034.

Head, A., Alford, J. (2015). Wicked problems: Implications for public policy and
management, Administration & Society, Vol. 47, Issue 6, pp. 711-7369. ISSN 1552-
3039. DOI: 10.1177/0095399713481601

Henrekson, M., Rosenberg, N. (2001). Designing efficient institutions for science- based
entrepreneurship: Lesson from the US and Sweden. Journal of Technology Transfer,
Vol. 26, No. 3, pp. 207-231. ISSN 1573-7047.

Henriques, I. C., Sobreiro, V. A. and H. Kimura (2018). Science and technology park: Future
challenges. Technology in Society, Vol. 53, Issue C, pp. 144-160. ISSN 0160-791X.
DOI: 10.1016/j.techsoc.2018.01.009

Herrmann, K. (2008). Leadership in an age of supercomplexity: Challenges for 21st
century universities and businesses. London: Council of Industry and Higher
Education. DOI: 10.1080/00336297.2011.10483675

Hewitt-Dundas, N., Gkypali, A. and Roper, S. (2019). Does learning from prior
collaboration help firms to overcome the “two-worlds” paradox in university-business
collaboration? Research Policy, Vol. 48, No. 5, pp. 1310-1322. ISSN 1873-7625.
DOI:10.1016/j.respol.2019.01.016

Hobbs, K. G., Link, A. N. and J. T. Scott (2017). Science and technology parks: an annotated
and analytical literature review. Journal of Technology Transfer Vol. 42, No. 4, pp.
957-976. ISBN 8929912. DOI: 10.1007/s10961-016-9522-3

Hoetker, G., Mellewigt, T. (2009). Choice and performance of governance mechanisms:
matching alliance governance to asset type. Strategic Management Journal, Vol. 30,
No. 10, pp. 1025-1044. ISSN 1097-0266. DOI: 10.1002/smj.775

Champenois, C., Etzkowitz H. (2018). From Boundary Line to Boundary Space: The
Creation of Hybrid Organizations as a Triple Helix Micro-Foundation. Technovation,
Vol. 76, pp. 28-39. ISSN 1879-2383. DOI: 10.1016/j.technovation.2017.11.002

Chatterton, P., Goddard, J. (2000). The response of higher education institutions to regional
needs. European Journal of Education, Vol. 35, No. 4, pp. 475-496. ISSN 1465-3435.
DOI: 10.1111/1467-3435.00041

IASP (2021). Definitions. How IASP defines our key terms. Available online [20.12.2021]
<https://www.iasp.ws/our-industry/definitions>

Igliar, R. (2020). Metodika preukazovania podmienok Statnej pomoci pre vyskumné
organizdcie a vyskumné infrastruktiry. MSVVa$ SR. Available online [25.7.2021]
<https://www.opvai.sk/media/101366/metodika_preukazovania_sp.pdf>

Ivanova, I., Leydesdorf, L. (2015). Knowledge-generating efciency in innovation systems:
The acceleration of technological paradigm changes with increasing complexity.
Technological Forecasting and Social Change, Vol. 96, pp. 254-265. ISSN 0040-
1625. DOI: 10.1016/j.techfore.2015.04.001

127



Jakab, F. (2020). Univerzitné vedecké parky ako klIacovy prvok ekosystému
technologického transferu a inovacii. In: Transfer technologii bulletin. Centrum
vedecko-technickych informacii, 1/2020, ISSN 1339-2654.

Jay, J. (2013). Navigating paradox as a mechanism of change and innovation in hybrid
organizations. Academy of Management Journal, Vol. 56, No. 1, pp. 137-150. ISSN
1948-0989. DOI: 10.5465/amj.2010.0772

Jensen, M., Johnson, B., Lorenz, E. and B. A. Lundvall (2007). Forms of knowledge and
modes of innovation. Research Policy, Vol. 36, No. 5, pp. 680-693. ISSN 0048-7333.
DOI: 10.1016/j.respol.2007.01.006

Johnson, W. H. A. (2008). Roles, resources and benefits of intermediate organizations
supporting triple helix collaborative R&D: the case of Precarn. Technovation, Vol. 28,
No. 8, pp. 495-505. ISSN 0166-4972. DOI: 10.1016/j.technovation.2008.02.007

Joosse, H., Teisman, G. (2021). Employing complexity: Complexification management for
locked issues. Public Management Review, Vol. 23, No. 6, pp. 843-864. ISSN 1471-
9037. DOI: 10.1080/14719037.2019.1708435

Jongbloed, B. (2015). Universities as Hybrid Organizations. International Studies
of Management & Organization, Vol. 45, No. 3, pp. 207-225. ISSN 0020-8825. DOI:
10.1080/00208825.2015.1006027

Jovanovi¢, M. M., Rakiéevi¢, J. D., Jeremi¢, V.M. and M. L. Levi Jaksi¢ (2020). How to
Measure Triple Helix Performance? A Fresh Approach. In A. Abu-Tair, A. Lahrech,
K. Al Marri, B. Abu-Hijleh (Eds.). Proceedings of the Il International Triple Helix
Summit. THS 2018. Lecture Notes in Civil Engineering, Vol. 43, pp. 245-261.
Springer, Cham. DOI: 10.1007/978-3-030-23898-8_18

Kapil, N., Pigtkowski, M., Radwan, I. and Gutierrez, J. J. (2013). Poland - enterprise
innovation support review: from catching up to moving ahead, Working Paper No.
75325, Washington DC, The World Bank.

Kaufmann, A., Todtling, F. (2001). Science—industry interaction in the process of
innovation: the importance of boundary-crossing between systems. Research Policy,
Vol. 30, No. 5, pp. 791-804. ISSN 1873-7625. DOI: 10.1016/S0048-7333(00)00118-
9

Kenward, M. (1989). Cambridge: The University Park, Science Parks — A Degree of
Enterprise — A New Scientist Supplement. New Scientist, 1.

Kempton, L. et al. (2013). Universities and Smart Specialisation. S3 Policy Brief Series No.
03/2013, European Commission Joint Research Centre Institute for Prospective
Technological Studies, Seville.

Keramatfar, A., Esparaein, F. (2014). University, Industry, Government Measuring Triple
Helix in the Netherlands, Russia, Turkey, Iran; Webometrics approach. In H.
Etzkowitz, A. Uvarov, E. Galazhinsky (Eds.) Proceedings of Triple Helix XII
International Conference The Triple Helix and Innovation-Based Economic Growth:
New Frontiers and Solutions. pp. 209-212. TUSUR, Tomsk. DOIL:
10.13140/2.1.3668.8646

Klenk, N., Hickey, G. (2013). How can formal research networks produce more socially
robust forest science? Forest Policy and Economics, Vol. 37, No 1, pp. 44-56. DOI:
10.1016/j.forpol.2012.05.006

128



Kliewe, T., Davey, T. and T. Baaken (2013). Creating a sustainable innovation environment
within large enterprises: A case study on a professional services firm. Journal
of Innovation Management, Vol. 1, No. 1, pp. 55-84. ISSN 2183-0606. DOI:
10.24840/2183-0606_001.001_0006

Klijn, E. H., Koppenjan, J. (2012). Governance network theory: Past, present and future of
governance network theory. Policy and Politics, Vol. 40, No. 4, pp. 587— 606. ISSN
1470-8442. DOI: 10.1332/030557312X655431

Kline, S., Rosenberg, N. (2009). An Overview of Innovation, Studies On Science and the
Innovation Process. In Studies on Science and the Innovation Process: Selected Works
of Nathan Rosenberg, pp. 173-204.

Kline, S., Rosenberg, N. (1986). An overview of innovation. pp. 275-306. In R. Landau &
N. Rosenberg (Eds.) The Positive Sum Strategy. Harnessing Technology for Economic
Growth. Washington: National Academy Press. 656 p. ISBN: 978-0-309-07848-1.
DOI: 10.17226/612

Klimova, V., Zitek, V. (2016). Development of Innovation Cooperation via Competence
Centres. In: Proceedings of the 3rd International Conference on European Integration
2016. Ostrava: VSB -Technical University. pp. 455-462. ISBN 978-80-248-3911-0.

Klofsten, M., Jones-Evans, D. (2000). Comparing academic entrepreneurship in Europe: The
case of Sweden and Ireland. Small Business Economics, Vol. 14, No. 4, pp. 299-3009.
ISSN 1573-0913. DOI: 10.1023/A:1008184601282

Kowalska, A., Kovarnik, J., Hamplova, E. and P. Prazak (2018). The Selected Topics for
Comparison in Visegrad Four Countries. Economies, Vol. 6, No. 3. ISSN 2227-7099.
DOI: 10.3390/economies6030050

Kunttu, L., Huttu, E. and Y. Neuvo (2018). How Doctoral Students and Graduates Can
Facilitate Boundary Spanning between Academia and Industry. Technology
Innovation Management Review, Vol. 8, No. 6, pp. 48-49. ISSN 1927-0321. DOI:
10.22215/timreview/1164

Laursen, K., Salter, A. (2004). Searching high and low: What types of frms use universities
as a source of innovation? Research Policy, Vol. 33, No. 8, pp. 1201-1215. ISSN
1873-7625. DOI: 10.1016/j.respol.2004.07.004

Lawton Smith, H., Leydesdorff, L. (2022). Have Quadruple and Quintuple Helices
Emerged? Metaphors, Project Titles, and Empirical Research. Triple Helix, Vol. 9, No.
2, pp. 174-183. ISSN 1556-5068. DOI: 10.1163/21971927-bjal0033

Lebas, M. J. (1995). Performance measurement and performance management. International
Journal of Production Economics, Vol. 41, Issues 1-3, pp. 23-35. DOI: 10.1016/0925-
5273(95)00081-X

Lee, Y., Albrechts, L. and J. R. F. Hsu (2003). Science-park, local development policy, and
emerging role of city in the network society - a comparative study of two science-parks
in Taiwan. XX IASP - World Conference on Science and Technology Parks. Lisboa.

Lepori, B. etal. (2007). Comparing the evolution of national research policies: what patterns
of change? Science and Public Policy, Vol. 34, pp. 372-388. DOI:10.3152/030
234207X234578

Leyden, D. P. Link, A.N. and D. S. Siegel (2008). A theoretical and empirical analysis of
the decision to locate on a university research park. IEEE Transactions on Engineering

129



Management, Vol. 55, No. 1, pp. 23-28. ISSN 1558-0040. DOI:
10.1109/TEM.2007.912810

Leydesdorff, L., Zawdie, G. (2010). The Triple Helix Perspective of Innovation Systems.
Technology Analysis & Strategic Management, Vol. 22, No. 7, pp. 789-804. ISSN
0953-7325. DOI: 10.1080/09537325.2010.511142

Leydesdorff, L. (2012). The Triple Helix, Quadruple Helix, ..., and an N-Tuple of Helices:

Explanatory Models for Analyzing the Knowledge-Based Economy? Journal of the
Knowledge Economy, Vol.3, No. 1, pp.25-35. ISSN 1868-7873. DOI:
10.1007/s13132-011-0049-4

Leydesdorff, L, Meyer, M. (2003). The Triple Helix of University-Industry-Government
Relations. Scientometrics, Vol. 58, No. 2, pp. 191-203. ISSN 1588-2861.
DOI:10.1023/A:1026276308287.

Leydesdorff, L., Lawton Smith, H. (2022). Triple, Quadruple, and Higher-order Helices:
historical phenomena and (neo-)evolutionary models. Triple Helix Journal, VVol. 9, No.
1. pp. 6-31. ISSN 1556-5068. DOI:10.1163/21971927-bja10022

Link, A. N., Scott, J. T. (2003). U.S. science parks: the diffusion of an innovation and its
effects on the academic missions of universities. International Journal of Industrial
Organization, Vol. 21, No. 9, pp. 1323-1356. ISSN 0167-7187. DOI: 10.1016/S0167-
7187(03)00085-7

Link, A. N., Scott, J.T. (2007). The economics of university research parks. Oxford Review
of Economy Policy, Vol. 23, No. 4, pp. 661-674. ISSN 1460-2121. DOI:
10.1093/oxrep/grm030

Link, A. N., Scott, J. T. (2017). U.S. university research parks. In: Universities and the
Entrepreneurial Ecosystem, pp. 44-55. ISBN 978-1-78643-278-0. DOI:
10.1007/s1112 3-006-7126-x

Lis, A., Romanowska, E. (2016). Shaping the brand awareness of science and technology
parks in Eastern Poland. Barometr Regionalny, Vol. 14, No. 2, pp. 147-156. ISSN
1644-9398.

Lofsten, H., Lindelof, P. (2002). Science Parks and the growth of new technology-based
firms -academic-industry links, innovation and markets. Research Policy, Vol. 31, No.
6, pp. 859-876. ISSN 1873-7625.

Lundvall, B. A. (1988). Innovation as an interactive process: from user- producer interaction
to the National Innovation Systems. In: Dosi, G., Freeman, C., Nelson, R.R,,
Silverberg, G., Soete, L. (Eds.). Technology and Economic Theory. Pinter Publishers,
London.

Lundvall, B. A. (1992). National Systems of Innovation: Towards a theory of innovation
and interactive learning. London, Pinter.

Mascarenhas, C., Marques, C. and J. J. Ferreira (2019). One for All and All for One:
Collaboration and Cooperation in Triple Helix Knowledge Cocreation. International
Regional Science Review, Vol. 43, Issue 4, pp. 1-28. ISSN 1552-6925. DOI:
10.1177/016001761988

Miao, J. T., Benneworth, P. and N. A. Phelps (2015). Making 21st century knowledge
complexes: Technopoles of the world revisited. Taylor and Francis Inc. ISBN
9781138339668. DOI: 10.4324/9781315852003

130



Massey, D., Quintas, P. and Wield, D. (2003). High-tech fantasies: Science parks in society,
science and space [Book]. Routledge. 288 p. eBook ISBN 9780203169360.

DOI: 10.4324/9780203169360

MccCarthy, 1. P., Silvestre, B. S., von Nordenflycht, A. and S. M. Breznitz (2018). A typology
of university research park strategies: What parks do and why it matters. Journal
of Engineering and Technology Management, VVol. 47, pp. 110-122. ISSN 0923-4748.
DOI: 10.1016/j.jengtecman.2018.01.004

Miller, K., Willson, S., Chepp, V. and J. L. Padilla (Eds.) (2014). Cognitive interviewing
methodology. Hoboken, New Jersey: Wiley. ISBN: 978-1-118-38354-4.

Misunova, E., Korec, P. (2019). Univerzity ako aktér regionalneho rozvoja: teoretické
poznamky. Acta geographica universitas Comeniane, Vol. 63, No. 2, pp. 193-215.
ISSN: 1338-6034.

Morawska-Jancelewicz, J. (2022). The Role of Universities in Social Innovation Within
Quadruple/Quintuple Helix Model: Practical Implications from Polish Experience.
Journal of Knowledge Economy, Vol. 13, No. 3. pp. 2230-2271. ISSN 1868-7873.
DOI: 10.1007/s13132-021-00804-y

Mowery, D. C. (1983). Economic theory and government technology policy. Policy
Sciences, Vol. 16, pp. 27-43. ISSN 1573-0891. DOI: 10.1007/BF00138466

MSMT CR (2012). O programu NPU 11 (LQ). Available online [9.1.2022]
<https://www.msmt.cz/vyzkum-a-vyvoj/o-programu-npu-ii-lg>

MSMT CR (2018). Vidda schvdlila financovini velkych vyzkumnych infrastruktur.
Available online [9.1.2022] <https://www.msmt.cz/vlada-schvalila-financovani-
velkych-vyzkumnych-infrastruktur>

MSVVaS SR (2012). Priebeznd vyzva na predkladanie Ziadosti o NFP — Vybudovanie
univerzitnych vedeckych parkov a vyskumnych centier pre OP Vyskum a vyvoj.
Available online [5.10.2021] <https://www.minedu.sk/data/att/4720.pdf>

MSVVaS SR (2016). Ndrodny plin vyuzitia a rozvoja vyskumnej infrastruktiry SK
Roadmap 2016. Available online [1.9.2021]
<https://www.opvai.sk/media/57423/narodn%C3%BD-pl%C3%A1n-rozvoja-
infra%C5%A1trukt%C3%BAry.pdf>

MSVVa$ SR (2021). Cestovnd mapa vyskumnych infrastruktir (SK VI Roadmap 2020 —
2030) Aktualizované znenie. Available online. [27.12.2021]
<https://www.minedu.sk/data/files/10600_cestovna-mapa-vyskumnych-infrastruktur-
sk-vi-roadmap-2020-2030.pdf>

Muscio, A., Vallanti, G. (2014) Perceived Obstacles to University—Industry Collaboration:
Results from a Qualitative Survey of Italian Academic Departments. Industry and
Innovation, Vol. 21, No. 5, pp. 410-429. DOI: 10.1080/13662716.2014.969935

Muscio, A. (2010). What drives the university use of technology transfer offices? Evidence
from Italy. Journal of Technology Transfer, Vol. 35, No. 2, pp. 181-202. ISSN 1573-
7047. DOI: 10.1007/s10961-009-9121-7

National Research Council (2009). Understanding Research, Science and Technology Parks:
Global Best Practices: Report of a Symposium. Washington, DC: The National
Academies Press. 214 p. ISBN: 978-0-309-14546-6. DOI: 10.17226/12546

131



Ng, W. K. B., Appel-Meulenbroek, R., Cloodt, M. and T. Arentze (2019). Towards a
segmentation of science parks: A typology study on science parks in Europe. Research
Policy, Vol. 48, No. 3, pp. 719-732. ISSN 1873-7625. DOI: 10.1016/j.respo
1.2018.11.004.

NKU (2019). Zdverecnd sprdava. Vedecké parky a vyskumné centrd. Najvyssi kontrolny trad
Slovenskej republiky, Bratislava.

Nowotny, H., Scott,P.B. and M. T. Gibbons (2001). Re-thinking science: knowledge and the
public in an age of uncertainty. Polity Press, Cambridge. ISBN:978-0-745-62607-9.

OECD (2002). Main Science and Technology Indicators, 2002/2, Paris, OECD.

OECD (2015). OECD Science, Technology and Industry Scoreboard 2015: Innovation for
growth and society. OECD Publishing, Paris. ISSN 9789264239784. DOI:
10.1787/sti_scoreboard-2015-en

OECD/Eurostat (2018). Oslo Manual 2018: Guidelines for Collecting, Reporting and Using
Data on Innovation, 4th Edition, The Measurement of Scientific, Technological and
Innovation Activities. OECD Publishing, Paris/Eurostat, Luxembourg. DOI:
10.1787/9789264304604-en

Olvera, C., Piqué, J. M., Cortés, U. and M. Nemirovsky (2021). Evaluating University-
Business Collaboration at Science Parks: a Business Perspective. Triple Helix, Vol. 8,
No. 3, pp. 445-485. ISSN 2197-1927. DOI: 10.1163/21971927-bja10007

Parrilli, M. D., Henar, A. H. (2016). STI and DUI innovation modes: Scientific-
technological and context-specific nuances. Research Policy, Elsevier, Vol. 45, No. 4,
pp. 747-756. ISSN 1873-7625. DOI: 10.1016/j.respol.2016.01.001

Park, S. C. (2002). Science parks in Sweden as regional development strategies: a case study
on Ideon Science Park. Al & society, Vol. 16, Issue 3, pp. 288-298. ISSN 1435-5655.
DOI: 10.1007/s001460200023.

Pavitt, K. (1984). Sectoral patterns of technical change: towards a taxonomy and a theory.
Research Policy, Vol. 13, Issue 6, pp. 343—-373. ISSN 0048.7333. DOI: 10.1016/0048-
7333(84)90018-0

Phan, P. H., Siegel, D. S. and M. Wright (2005). Science parks and incubators: Observations,
synthesis and future research. Journal of Business Venturing, Vol. 20, No. 2, pp. 165—
182. Online ISSN 1873-2003. DOI: 10.1016/j.jbusvent.2003.12.001

Piqué, J. M., Berbegal-Mirabent, J. and H. Etzkowitz (2020). The Role of Universities
in Shaping the Evolution of Silicon Valley’s Ecosystem of Innovation. Triple Helix,
Vol. 7, No. 2-3, pp. 277-321. ISSN 2197-1927. DOI: 10.1163/21971927-bja10009

Ple$niarska, A. (2018). The Intensity of University Business Collaboration in the EU. In:
Folia Oeconomica: Acta Universitatis Lodziensis, Vol. 6 (339), pp. 147-160. ISSN
0208-6018.

Plewa, C., Quester, P. G. and T. Baaken (2006). Organizational culture differences and
market orientation: an exploratory study of barriers to university—industry
relationships. International Journal of Technology Transfer and Commercialization,
Vol. 5, No. 4, pp. 373-389. DOI: 10.1504/1IJTTC.2006.013344

Powell, W. W., Grodal, S. (2005). Networks of innovators. In Fagerberg, J. Mowery, D.C.,
Nelson, R.R. (eds.) The Oxford Handbook of Innovation. Oxford: Oxford University
Press. pp. 56-85. ISBN 978-0-19-928680-5.

132



Poyago-Theotoky, J., Beath, J. and D. S. Siegel (2002). Universities and fundamental
research: reflections on the growth of university—industry partnerships. Oxford Review
of Economic Policy, Vol. 18, No. 1, pp. 10-21. DOI: 10.1093/oxrep/18.1.10

Pramuka, M. (2017). Science Parks: A brief introduction (Master’s thesis). University of
California Riverside, Riverside CA.

Pucciarelli, F., Kaplan, A. M. (2016) Competition and Strategy in Higher Education:
Managing Complexity and Uncertainty. Business Horizons, Vol. 59, Issue 3, pp. 311-
320. Online ISSN: 1873-6068. DOI: 10.1016/j.bushor.2016.01.003

Rajalo, S., Vadi, M. (2017). University-industry innovation collaboration: Reconcep-
tualization. Technovation, Vol. 62-63, pp. 42-54. ISSN 0166-4972. DOI:
10.1016/j.technovation.2017.04.003

Ranga, M., Etzkowitz, H. (2013). Triple Helix systems: an analytical framework for
innovation policy and practise in the Knowldge Society. Industry and Higher
Education, Vol. 27, No.3, pp. 237-262. ISSN 2043-6858. DOI:
10.5367/ihe.2013.0165

Ranga, M. (2020). From linear models to the Triple/ Quadruple/ Quintuple /N-tuple Helix.
JRC workshop Strengthening University Industry Government cooperation. European
Commission. Available online [21.6.2022]
<https://s3platform.jrc.ec.europa.eu/documents/20125/259374/From%?20linear%20m
0dels%20t0%20the%20Triple%20Quadruple%20Quintuple%20N%20tuple.pdf/91b2
bd47-447b-5c8d-8c2e-e8873d1ad480?version=1.1&t=1619519846790>

Razak, A. A, White, G. R. T. (2015). The Triple Helix model for innovation: a holistic
exploration of barriers and enablers. International Journal of Business Performance
and Supply Chain Modelling, Vol. 7, No. 3, pp. 278-291. ISSN 1758-9401.
DOI:10.1504/1JBPSCM.2015.071600

Rodil, O. (2007). Innovacion y competitividad en la Unién Europea: Las nuevas politicas
europeas en el periodo 2007-2013. In X. Vence, Crecimiento y politicas de innovacion.
Nuevas tendencias y experiencias comparadas, pp. 101-124. Madrid: Piramide.

Rodriguez-Pose, A. (2018). The revenge of the places that don’t matter. Cambridge Journal
of Regions, Economy and Society, Vol. 11, No. 1, pp. 189-209.
https://doi.org/10.1093/cjres/rsx024

Rosenberg, N. (1982). Inside the Black Box: Technology and Economics. Cambridge
University  Press, Cambridge. Online ISBN  9780511611940. DOIL:
10.1017/CB09780511611940

Rosenberg, N. (2006). Innovation and Economic Growth. In: Innovation and Growth
in Tourism. OECD Publishing, Paris. pp. 42-53. ISBN 92-64-02501-4.

Rothwell, R. (1977). The characteristics of successful innovators and technically progressive
firms. R&D Management, Vol. 7, No. 3, pp. 191-206. ISSN 1467-9310. DOI:
10.1111/j.1467-9310.1977.tb01334.x

Rusnék, J., Korec, P. (2020). Teorie regionalneho rozvoja a vyskum regionov. Bratislava:
Univerzita Komenského, Prirodovedecka fakulta, 219 p., ISBN: 978-80-223-5059-4.

Sala, A., Landoni, P. and R. Verganti (2016). Small and Medium Enterprises collaborations
with knowledge intensive services: an explorative analysis of the impact of innovation

133


https://doi.org/10.1016/j.technovation.2017.04.003

vouchers. R&D Management, Vol. 46, pp. 291-302. ISSN 0033-6807. DOI:
10.1111/radm.12196

Schilke, O., Cook, K. (2013). A cross-level process theory of trust development in
interorganizational relationships. Strategic Organization, Vol. 11, No. 3, pp. 281-303.
ISSN 1476-1270. DOI: 10.1177/1476127012472096.

Shove, E., Rip, A. (2000). Users and unicorns: A discussion of mythical beasts in interactive
science. Science and Public Policy, Vol. 27, No 3, pp. 175-182.
DOI:10.3152/147154300781781959

Segarra-Blasco, A., Arauzo-Carod, J. M. (2008). Sources of innovation and industry-
university interaction: Evidence from Spanish frms. Research Policy, Vol. 37, No. 8,
pp. 1283-1295. ISSN 1873-7625. DOI: 10. 1016/j.respol.2008.05.003

Seibel, W. (2015). Studying hybrids: Sectors and mechanisms. Organization studies, Vol.
36, Issue 6, pp. 697— 712. ISSN 1741-3044. DOI: 10.1177/0170840615580005

Siegel, D. S., Phan, P. H. (2005). Analyzing the Effectiveness of University Technology
Transfer. Implications for Entrepreneurship Education. Advances in the Study of
Entrepreneurship, Innovation, and Economic Growth, Vol. 16, pp. 1-38. ISSN 1048-
4736. DOI: 10.1016/S1048-4736(05)16001-9

Simmel, G. (1902). The number of members as determining the sociological form of the
group. American Journal of Sociology, Vol. 8, pp. 1-46. ISSN 1537-5390. DOI:
10.1086/211115

Spinoglio, M. (2015). The Triple helix model — Role of different entities. IncoNet Eastern
partnership.

Stohr, W. B. (1986). Regional innovation complexes. Papers of the Regional Science
Association, Vol. 59, Issue 1, pp. 29-44. DOI: 10.1111/j.1435-5597.1986.tb00980.x

Squicciarini, M. (2008). Science Parks tenants versus out-of-Park firms: who innovates
more? A duration model. Journal of Technology Transfer, VVol. 33, Issue 1, pp. 45-71.
ISSN 8929912. DOI: 10.1007/s10961-007-9037-z

Svennson, P., Klofsten, M. et al. (2012). A knowledge-based strategy for renewing
a declining industrial city: the Norrkping way. European Planning Studies, Vol. 20,
No. 4, pp. 505-525. ISSN 1469-5944. DOI: 10.1080/09654313.2012.665616

Sofrankova, B., Kisel'dkova, D. and V. Cabinova (2017). Innovation as a source of country’s
global competitiveness growth. SHS Web of Conferences, Vol. 39, Article No. 01026.
DOI: 10.1051/shsconf/20173901026

Tartari, V., Breschi, S. (2011). Set them free: Scientists’ evaluations of benefits and costs of
university industry research collaboration. Industrial and Corporate Change, Vol. 21,
No. 5, pp. 1117-1147. ISSN 1464-3650. DOI: 10.2139/ssrn.1598459

Thomasson, A, Kristoferson, C. W. (2020). Hybridizing the Triple Helix: A prerequisite for
managing wicked issues. Financial Accountability & Management, Vol. 36, pp. 207—
222. Online ISSN 1468-0408. DOI: 10.1111/faam.12245

Tornatzky, L. G., Waugaman, P. G., Gray, D. O., Council, S. T. and S. G. P. Board (2002).
Innovation U.: New university roles in a knowledge economy. Southern Growth
Policies Board, 180 p. ISBN 978-0927364256.

134



Trippl, M., Sinozic, T. and H. Lawton Smith (2012). The “third mission” of universities and
the region: comparing the UK, Sweden and Austria. 52nd European Congress of the
RSAI. Bratislava, Slovakia.

UN Educational, Scientic and Cultural Organization (2011). International Standard
Classification of Education. UNESCO Institute for Statistics. ISBN 978-92-9189-123-
8.

UNESCO (2021). Science Policy and Capacity-Building. Concept and Definition. Available
online [27.12.2021]
<http://www.unesco.org/new/en/natural-sciences/science-technology/university-
industry-partnerships/science-and-technology-park-governance/concept-and-
definition/>

UNCTAD (2018). Technology Innovation Report 2018: Harnessing Frontier Technologies
for Sustainable Development. New York: UNCTAD. e-ISBN 978-92-1-363310-6.

Varela-Vazquez, P., Gonzalez-Lopez, M. and Sanchez-Carreira, M. del C. (2019). The
uneven regional distribution of projects funded by the EU FrameworkProgrammes. In
Entrepreneurship, Technological Upgrading and Innovation Policy in LessDeveloped
and Peripheral Regionslvano Dileo, Manuel Gonzdilez-Lopez (Eds.). Journal of
Entrepreneurship, Management and Innovation (JEMI),Vol. 15, Issue 3, pp. 45-72.

Vasquez-Urriago, A. R., Barge-Gil, A. and A. Modrego (2016). Science and Technology
Parks and Cooperation for Innovation: Empirical Evidence from Spain. Research
Policy,  Vol. 45, No. 1, pp. 137-147. ISSN 1873-7625.
DOI:10.1016/j.respol.2015.07.006

Vence, X. (1998). La politica tecnoldgica comunitaria y la cohesion regional. Los retos de
los sistemas de innovacion periféricos. Madrid: Civitas.

Villarreal, O., Calvo, N. (2015). From the Triple Helix model to the global open innovation
model: a case study based on international cooperation for innovation in Dominican
Republic. Journal of Engeneering and Technology Management, Vol. 35, pp. 71-92.
ISSN 0923-4748. DOI: 10.1016/j.jengtecman.2014.10.002

Vinding, A. L. (2006). Absorptive capacity and innovative performance: a human capital
approach. Economics of Innovation and New Technology, Vol. 15, Issue 4-5, pp. 507-
517. ISSN 1043-8599. DOI: 10.1080/10438590500513057

von Hippel, E. (1976). The dominant role of users in the scientific instrument innovation
process. Research Policy, Vol. 5, Issue 3, pp. 212-239. ISSN 1873-7625. DOI:
10.1016/0048-7333(76)90028-7

Weresa M. (2015). Instruments of regional innovation policy supporting improvements in
the competitive position of Polish enterprises 2007-2013. In Ambroziak A. (ed.)
Regional dimension of the EU economic policies in Poland, Warsaw School of
Economics Press. pp. 75-104. ISBN 978-83-8030-021-7.

Westhead, P. (1997). R&D “Inputs” and “Outputs” of Technology-Based Firms Located on
and off Science Parks. R&D Management, Vol. 27, No. 1, pp. 45-62. ISSN 1467-9310.
DOI: 10.1111/1467-9310.00041

WIPO (2022). GIlI 2022 at a glance. The Global Innovation Index 2022 captures the
innovation ecosystem performance of 132 economies and tracks the most recent global
innovation trends. Available online [20.1.2023] <https://www.wipo.int/edocs

135



/pubdocs/en/wipo-pub-2000-2022-section1-en-gii-2022-at-a-glance-global-
innovation-index-2022-15th-edition.pdf>

Wright, M., Westhead, P. (2019). Science Technology Parks and Close Relations:
Heterogeneity, Context and Data. In book: Science and Technology Parks and
Regional Economic Development, An International Perspective, Chapter 4, pp.39-60.
ISBN ISBN 978-3-030-30963-3. DOI:10.1007/978-3-030-30963-3_4

Ye, W., Wang, Y. (2019). Exploring the triple helix synergy in Chinese national system of
innovation. Sustainability, Vol. 11, No. 23, 6678, pp. 1-17. ISSN 2071-1050. DOI:
10.3390/s5u11236678

Yeung, J. H. Y, Selen, W., Zhang, M. and B. Huo (2009). The effects of trust and coercive
power on supplier integration. International Journal of Product Economics, Vol. 120,
No. 1, pp. 66-78. ISSN 0925-5273. DOI: 10.1016/j.ijpe.2008.07.014

Yu, G. J,, Lee, J. (2017). When should a firm collaborate with research organizations for
innovation performance? The moderating role of innovation orientation, size, and age.
The Journal of Technology Transfer, Vol. 42, No. 6, pp. 1451-1465. ISSN 0892-9912.
DOI: 10.1007/s10961-016-9469-4

Zavale, N. C. (2018). Expansion versus contribution of higher education in Africa:
University-industry linkages in Mozambique from companies' perspective. Science
and Public Policy, Vol. 45, No. 5, pp. 645-660. ISSN 0302-3427. DOI:
10.1093/scipol/scx089

Zhou, C., Etzkowitz, H. (2021). Triple Helix twins: a framework for achieving innovation
and UN Sustainable Development Goals. Sustainability, Vol. 13, No. 12, pp. 1-19.
ISSN 2071-1050. DOI: 10.3390/5u13126535.

Zouain, D. M., Damiao, D. and M. Catharino (2007). The Science and Technology Parks as
Instruments of Public Policies for Promote the Collaboration of Technology Based
Companies. PICMET '07-2007 Portland International Conference on Management of
Engineering & Technology, pp. 344-350. DOI: 10.1109/PICMET.2007.4349348.

Zuiiga, P. (2011). The State of Patenting at Research Institutions in Developing Countries:
Policy Approaches and Practices. WIPO Economic Research Working Papers 4,
World Intellectual Property Organization, Geneva. Available online [10.10.2022]
<http://www.wipo.int/econ_stat/en/economics/pdf/WP4_Zuniga_final.pdf>

Zitek, V., Klimova, V. (2016). Aplikace konceptu regiondlnich inovacnich systémii
a implikace pro inovacni politiku. Masarykova univerzita v Brne, Ekonomicko-
spravni fakulta, 178 p., ISBN 978-80-210-8415-5.

136



APPENDICES

Appendix 1 List of contacted university STPs and added respondents (managers) to the
interviews in selected countries

Appendix 2 Questionnaire survey

137



