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‘Ch apter 2

SOCIAL CAPITAL AND INNOVATION POLICY
IN CROATIA: SCIENTIFIC COMMUNITY
AS A SOURCE OF INNOVATION

Jadranka Svarc’”, Jasminka Lainjak® and Zeljka Sporer’
'Institute of Social Science Lvo Pilar, Zagreb
*University in Zagreb, Department of Sociology
31.‘11i\7ersity of South Australia, Adelaide. Australia

ABSTRACT

This paper provides the resulls of the first empirical research aimed at analysing and
understanding the influence of social capital on functioning and performing of innovation
policy in Croatia. It is part of the wider project on social evaluation of the Croatian
innovation policy and innovation system which is based on the survey conducted in 2007
and targeted at project lsaders who have taken part in one of the first innovation policy
programme in Croatia (HITRA-TEST programme). The programime was launched in
2001 with the aim 10 foster science-industry cooperation and commercialization of
research results of the public research sector. It has provoked within the scientific
community intensive debales conceming its efficiency, appropriate use of pubic money
as well as ethical dilemmas about commodification of science that calls for shedding
some lights on the innovation policy from the sociological point of view.

The research starts from the presumption that project Jeaders within TEST
programme, being the first in Croatia who applied for technology-oriented projects, are
the agents of socio-cultural and instiutional change that consists of the shift from the
prevailing elite-type of science towards more productive use of the science. That can be
identified with the shift from the standard science policy towards innovation policy. The
investigation of their social characteristics (e.g. age, gender, institutional affiliation, area
of research). amitudes towards cominercialisation of science and entreprencurial
university and dimensions of social capita) such as trust in wstitutions and value
orientation provides a valuable pictuire of the group (hat responded to calls for
collaboration with industry. 1i also gives an indication of the wider socio-cultural
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environment that shapes innovation policy implementation. The main hypothesis of the
research is that motivation for application to TEST programme, as well as realisation of
the project and satisfaction with achieved results is conditioned by: 1) scl ol variables of
individual and scientific characteristics of the participants, 2) sacia) capilal defined as
system of values and attitudes which revulate individual behaviour, attitudes toward
commercialisation of knowledge, general value orientations and trust in the institutions.
The four hypotheses were tested within this framework. The first hypothesis on
dominanily scientific motivation for applying to TEST is confinned. Second hypothesis
that realisation of TEST projects has accomplished primarily scientific results also is
confirmed while the third hypothesis that participants who have accomplished
commercial results are more satisfied with the achieved results has not confirmed.

Finally, the fourth hypothesis that performance of innovation policy is related to the
deficit of social capital was confirmed due 1o findings on value structures of participants.

The paper conciudcs that high presence of traditional values along with the atutudes
toward commercialisation of science illustrates the low capability of the Croatian sociely
for institutional change and confinms the crucial role of social capital for successful
implementation of innovation policy.

1. INTRODUCTION

Jn rccent ycars (herc are growing tendencies to connect the concept of the national
inovation system (NIS) with the concept of social capital as an invisible social “glue” which
helps economic behaviour and economic growth (cf. Nielsen. 2003; Lundvall. 2007). The
tendencies are driven by the increasing need to explain the differences in efficiency of the
national tnnovation systems and related innovation policy as the intentional instruments of
governments for managing science, technology and innovation for transition to knowledge
economy. The diffcrent rate ol national innovativeness and dynamic in NIS implementation
leads to the conclusion that the process of innovation as well as national innovation capacitics
are embedded in socio-cultural and political processes and therefore both are contexiual, path
dependent and locationally specific (Mytelka and Smith. 2002; Furman at al, 2002). The
fruitful ground for such a standpoint is provided by the original concept of NIS brought by
Freeman, Lundvall and Nelson'. They basically understand NJS as a process of interaction
among different institutions and actors that accelerate producing. using and dissemination of
innovations. The tendencies are additionally strongly supposted by the emerging of the “new
innovation paradigm™ (Lundvall and Borras, 1997; Mytelka and Smith, 2002) that has
widened and shifted the notion of innovation from ils original technical and technological
nature towards a complex social phenomenon (OECD, 1992).

The reasons to analyse socio-cultural and political aspects of the Croatian NIS stem from
the two intriguing observation. First, Croatian economy, although leading in the region,
suffers slow growth and weak competiveness while technological capabilities are falling back

I The authors defined the NIS in the [ollowing ways:
“ . the elentents and relationships which interact in the production, diffusion and use of new, and
economically useful, knowledge ... and are either located within or rooted inside the borders of 2 nation s(ate.”
(lundvall, 1992):
“... a sel of institutions whose interactions determine the innovative performance ... of national fims.”
{Nelson. 1993);

._the network ol institutions in the public and privale sectors whose activitivs and interactions initiate, impon,
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rather than catching up with the EU countries. The lack of structural changes in economy
towards new innovation-based companies or knowledge based sectors combined with the low
innovation index (Pro-Inno Europe, 2007),) provide a platform for a (hesis that Croatia failed
to capitalise inhcrited® scientific potentials in order to accelerate transition to knowledge
economy. Although. there are standard tendencies to assign economic difficulties to the war
damages that were definitely huge with a devastated impact on economy, the level of national
innovation capacities and supporting factors like administrative burdens, violation of the rule
of the law, etc. cannot be ascribed to the war damages alone. Rather, they are caused by some
more subtle socio-cultural and political factors that slow down reforming processes of
ins(itution which, although not strictly economic, determine the pace of economic progress.
Such institutions belong to different sectors of justice, law, public administration,
privatisation, compelition policy, etc., that suffer from the slow reforming process. Possibly,
the best illustration of their sluggish institutional change is slow adaptation to the standards of
“acquis™ within the integration processes of Croatia with EU which already reccived critics
from EC (European Commission, 2007).

Second intriguing reason stems from the fact that Croatian government invests significant
efforts, especially since 2001, to develop Croatian innovation system and innovation policy.
Besides, Croatia is also a leading country in the region in research intensity since its
investments in RandD and research workforce surpasses not only Western Balkan Countries
(WBC)® where Croatia is located from the geo-political point of view, but also many new [:U
member states and the states on South-East of Europe. The recent policy documents® illustrate
strong dedication of the Jine Ministry of Science, Education and Sports (MSES) (o achicve
Lisbon and Barcelona goals in order to transform Croatia into a country of knowledge. Afier
all. Croatian NIS can be described as a relatively complex system of various institutions and
supporting programmes while innovation policy has a track record of at least 10 years and
should enter a mature phasc.

Ilowever, the influence of NIS and innovation policy programmes on structural changes
in economy 1o a broad sense and, more importantly, on science system in a narrow sense is
rather modest or even non-existing. For example. public RandD sector strongly dominates
over technologically weak business sector, despite declarative commitment of government to
transform Croatia into a knowledge based economy. State is a prime financier and performer
of RandD activities with almost 80% or researchers affiliated to public institutes and
universities. There are a general lack researchers, PhD students, mentors (J.u€in, 2007) as
well as closely related qualified workforce in the private business sector leading to the weak
absorptive capabilities of companies for innovation and lack of interest for research.
Marginalised position of science and innovation in economic development provides a ground
for certain critics towards NIS and innovation policy and calls for identification of the reasons
behind. Tn the context of social and institutional embedding of innovation and national
innovation capacities the “reasons behind “are recognised n the “hidden” socio-cultural

2 Croatia uscd (o be, logether with Slovenia, the most advanced republic of ¢x-Yugostavia from the economic and
technological point of view.
WEBC consists of Albania, Bosnia and Herzegoving, Croatia, J'YR Macedonia, Montenegro and Serbia
¥ Science and technology policy of the Republic of Croatia 2006-2010, adopled by MSES in June 2006 and

v e o w 1 N ST, ~gy
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factors that arc oflen summed-up in the notion of social capital’. Therefore, the starting point
of the research is that social capital has decisive, although not a straightforward influence on
the Jow efficiency of the Croatian innovation system and policy. In terms of institutional and
evolutionary economics that original frames the concept of NIS these social factors regards
the quality of formal and informal institutions and their interplay in the process of
constitution of NIS (Lundvall, 2007).

The relationships between innovation policy as a “formal rules of the game™ imposed by
the state and informal institutions (socio-cultural factors. social capital) that shape behaviour
of the main stakeholders of NIS (scientists, entrepreneurs. policy makers) we have explored
through a wider research on social evaluation of the Croatian NIS within a scientific project
financed by Croatian Ministry of Science, Education and Sports entitled “*Social Evaluation of
Croatian Innovation System in the Function of Knowledge Society™ (2007-09). The research
presented in this paper is parl of this wider research and concerns one selected innovation
policy programme. Technology-Related Research and Development Projects (TEST
programme) launched by the Croatian government in 2001. The conclusions about the social
shaping of TEST programme and its role in the wider institutional and socio-cultura) context
are drown from the attitudes and standpoints of a fraction of scientists who have 1aken a part
into TEST programme. The value orientation and trust in institutions have been analysed with
the aim Lo connect the elements of social capital to the role of the selected innovation policy
programme and innovation policy in generul.

The paper is structured in the four main parts that follow the intreduction. The second
part is devoted to the explanation of the theoretical background of research regarding the
concept of NIS and innovation policy, afiecr which a basic relationship between innovation
policy. socjal capital and institutions are presented. In the third part are presented research
aims, design and methodology. The fourth part discusses the main results of research in the
following five sub-sections: socio-demaographic characteristics of respondents, motivation for
participation in the TEST programme, realisation of TEST, benefits of TEST, satisfaction
with the results and social capital related to the TEST programme. The latter sub-section
considers respondents’ value orientations, attitudes towards research commercialisation.
science-industry cooperation, (raditional and entreprencurial university and  trust in
institutions. The (inal section summarises the main findings and offers some concluding
remarks.

2. THEORETICAL CONTEXT OF RESEARCH:

NATIONAL INNOVATION SYSTEM AND INNOVATION POLICY

[nnovation policy is usuully defined as an “amalgam of science and technology and
industrial policy”™ (OECD-EUROSAT, 1997). This definition reflects, in essence, the nature

* Some scholars tend (o ascribe the difficulties of the overall post-socialist transformation primarily to insufficicn
or ncgative social capital thereby promoting the idea of a social capital with three piltars — trust, civic norms
and cooperation — is central (o the economic development and modernisation of the previous communistic
countries. For example. the falling apart of the ex Yugoslavia is ascribed 1o the lack of bridging (inclusive) and
surplus of bonding (exclusive) forms of social capital (Nielsen, 2003,p. 45.) while others (Knack and Keefer,
1GG7 = 1YATY acceihad it ta the tastabilit of truct and civie norms. For an annotated bibliogranhy on social
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of innovation as a phenomenon that integrates scientific knowledge, its technological
application and commercial exploiting. The final task of innovation policy is to foster
imnovation by capitalisation of science through productive use of national scientific and
technological potentials. In the simplest way, it consists of public policy programmes thal
foster commercial application of science and assist technology (ransfer through scicnce-
industry hinks. The best impression of the scope and variety of the innovation supporting
programmes is provided within the INNO-Policy Trend Chart that offers a database of
innovation policy measures across 33 Fuwopean countries (European Commission, 2004)°.

The most appealing feature of NIS’s analytical approach comes (rom its underlying
message that economic growth is not an economic spontaneous process simply driven by the
“hidden hand™ of markel which is beyond the reach of socio-economic agents, such as
stralegic policy visions, management skills and governance competences. For small and
developing countries like Croatia, NIS brought rather encouraging implication by pointing
that competitiveness of a nation does not depend on the scale of RandD but rather “(...) upon
the way in which the available resources are managed and organised, both at the enterprise
and at thc national level” (OECD, 1992:80). Therefore, efficient NIS is a result of governance
of innovation process and management of knowledge resources through appropriate
institutional set-up. The ability of sociefy for social and related institutional change towards
such an Institutional set up which would facilitate productive use of knowledge points out the
utmost importance of socio-cultural faclors of economic growth.

The concept of NIS has an astonishing takc-up and has been rapidly adopted by the
national governments around the world as an analytical framework and practical tool on how
to manage innovation processes in local economics (Albert and Laberge, 2007; Mytelka and
Smith, 2002; Lundvall, 2007). In times it emerged, in the mid 1980ties, NIS brought forward
science and technology as main competitive factors in the globalised economy, contrary to the
dominant neoclassical perspective which based competitiveness on standard methods of
cutting down production costs and prices (Lundvall, 2007). Framed by the evolutionary
economic perspectives (Nelson and Winter, 1982), NIS presents a radically different
approach form the luissez faire option of the neo-classical economy. It emphasiscs the
endogenous character of business development arguing that pace of technological and
gconomic progress is decisively determined by managing and organisational abilities of
socio-economic actors to create innovation-conductive intuitional environment. Contrary to
the conventional wisdomn that basic prerequisite for healthy economy is the retreatment of the
state from economic processes the proponents of the NIS suggests the crucial role of pro-
active innovation policy of national government in fostering inuovation. The deliberate policy
action and political wisdom of national political elites to establish appropriate institutional
set-up - the national innovation system - appeared a critical factor of economic success and
social well~being7.

® Trend Chart is anly a segment of the PRO-INNO LEurope, a complex project of EU devoled [o innovation system
and policies (hitp://www proinno-euvrope.ew/index.cfin?{useaction=page.home

Economic sociology and political cconomy' views markets and states as strongly related, emphasizing the role of

states in s{ructuring markets and creating. Largely, (hese studies are inspired by Karl Polanyi's analysis of the

social construction of a market society in the 19th century and his message that self-regulating markets do not

emerge ¢x nihilo, but ibere is a crucial rolc of the state in their creation. As Polanyi (1944 139) writes, “there

was nothing natural about laissez-faire; free markets could never have come into being merely by allowing
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Obviously, institutions are increasingly being recognized as the central for explanation of
differing growth performances (Freeman. 1993). According to Lundvall (1992) a distinction
can be made befween a narrow and a broad definition of the intuitional set up of an
innovation system. As Freeman stresses (Frecman, 2002) the narrow approach concentrates
on those institutions which directly and deliberately promnote (he acquisition and
dissemination of knowledge such as RandD departments, technological institutes and
universities. The “broad™ approach recognises that these “narrow” institutions are embedded
in a much wider socio-economic systems in which political and cultural influences as well as
economic policies help to determine the scale, direction and relative success of all innovative
activities.

2.1. Explaining the Linkages between lonovation Policy, Social Capital and
Institutions

The ambitions 1o understand the performance of national innovation system and
implications of innovation policy as rooted in the nation specific organisational and political
competences bring the topic of social capital and the topic of innovation system together. It is
rather plausible to claim that social capital is essential for cfficient NIS since positive social
capital by definition facilitate useful interactions and connections among people: it helps o
overcome differences in norms and values to undertake collective actions, ete. Shortly saying,
without sharing common trust, norm and netwaorks, the essential categorics of social capital,
both the NIS as a system of institutional interaction and innovation policy as a deliberate
collective action in fostering innovation are hardly possible. However, to explain how social
capital mfluences innovation policy and institutional change is not a simple and
straightforward task. The reasons behind them stem from still “elastic” and broad approaches
to the concepts of both the social capital and institutions. Their influence on the nalional
innovation capabilities and governments’ capacitics to manage innovation processes are yet
under exploration faced with the problem how these <ocial and institutional influences can be
determined and measured.

The idea that productive resources could reside not only in physical capital and human
labour but also in social relations among people i.e social capital is pioneered by James
Coleman (1988) and Robert Putnam (1993). Coleman was primarily responsible for
introducing the concepl of social capital fo educational research (OECD, 2001, p. 23) while
Putnam found trust and civil engagement could be positively correlated with ccononiic
growth. Putnam compared the North and Southern laly and founded evidence that stronger
social capital expressed in social trust, norms and networks enabled North to achieve
significantly betrer levels of governance. institutional performance, and economic
development than South (QOECD. 2001). However, the social capital in Putnam’ sense
collapses numerous aspects of socio-cultural and political factors of economic behaviour and
orowth to only three categories: trust, norms and network (Nielsen, 2004). It certainly enables
measuring of social capital bul in a rather broad sense and on the aggregate levels of
households, states and regions. Typical research of this kind correlates social values 1o social
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development such as World values studies. Curopean values surveys', World Bank studies on
poverty and social exclusion, act.

The Putnam’'s and Coleman’s research gives rise to the growing body of literature” on
social capital. It is a research topic of many scientific disciplines, primarily of anthropology,
sociology. economy and political sciences, which significantly differs in definition, scope and
methods of analysing social capital (OECD, 2001. p 40). For example, from the cconomic
point of view the contribution of social capital 1o innovation is achieved by reduction ol the
ransition costs between firms and between (irms and other actors such as research institution
(cf. Akcomak, and Ter Weel, 2006. p.7). By contrast, political scientists emphasis the role of
informal institutions in shaping innovation Jike personal networks. clientelism, corruption,
traditional culture and a variety of legislative, judicial, and bureaucratic norms (Helmke and
Levitsky. 2004). Some scholars correlate and mecasure the impact of social capital and
economic growth (Knack and Kefer, 1997; Zak and Knack.2001; Akcomak and Ter Weel.
2006; Parts, 2004) government performance (Ritzen et al., 2000, Tavits, 2006; Knack 2002 ).
mnovation (Landry at al. 2000, Fountain, 1998), etc.

However, in order to analyse the impact of social capital on the efficiency of NIS and
innovation policy, the most useful theoretical framework is provided by those conceptual
approaches that channel the influence of social capital on innovation through institutional
environment and the quality of governance. Institutions are the critical factors by which
countries’ innovation systems differ since the quality of institutions, the pace of their
improvements and dynamic of change dctermine the national innovation capabilities and
rclated economic growth. On (he other hand, (he abilities of state administration to create and
coordinate the appropriate institutional frameworks by different policy actions and public
programmes are central to determine the successfulness of NIS.

The institutional quality and quality of governance are often closely related partly
because they arc strongly correlated and partly because theyv are overlapping. For example.
successful capitalisation of science through university spin-off companies assisted by
technology transfer centres oy science parks is a combination of appropriate institutions and
policy measures which can be hardly delineated. Therefore. successful NIS like one in
Finland is always an amalgam of policy actions and institutional factors and their synergic
interplay (Schienstock, 2007).

The most promising theoretical framework for connecting social capital, governance and
NIS is provided by Mosses Abramovitz's concept of “social capability” for institutional
change. As Freeman stresses (Freeman, 2002) Abramovitz (1986) coined the expression of
“social capability™ to describe the capacity of a society ,, ...for institutional change, and
especially for those types of institutions which facilitate and stimulate a high rate of rechnical
change, e.g. innovation systcm™. Therefore, social capability for institutional change turned
out to be a decisive factor for establishment of efficient NIS as an instrument of policy
making for economic growth in globalised knowledge based economy. For example, a lack of
social capability to create institutions like functional market. rule of law, property righis,
secularism, productive exploitation of science, civilian egalitarianism etc. will greatly hinder
economic progress and overall well being. However, social capability is a diffuse concept, not

& ; . s : i S . ;
The comparative study on social values in Croatia and EU is provide in Rimac and Siulhofer (2004),
See, for example, the Social Capital Gateway availiable at the: hitp://www socialcapitalgateway org/NV-eng-
measurement.htm
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easy to capture and measure. 1t encapsulates dispersed social dimensions of interaction and
relationship between formal and informal institutions which compose NIS.

In search for theoretical concepts that would explain institutional differences of NIS, as a
social category, cconomists often bring into play social theories such as theory of social
capital, theory of social networks'® and social interactivity or simply look for socio-cultural
factors of shaping innovations.

A solid ground for social studies involvement in jnnovation system analyses s provided
by the established interpretation of a NIS as a set of formal and inforinal institutions, with the
latter being socially rooted (Lundvall, 2007). The formal institutions are tangible institutions
(organisations) that constitute the technological infrastructure such as universities, science
parks, business clusters, ¢fc. while informal institutions are intangible and can be understood;
as Lundvall stressed (Lundvall 2007, p. 14) in a “broad sociological sense as informal and
formal norras and rules which regulates how people interact”. To understand how these
informal institutions (norms and values) shape the way formal institutions and organisations
function and how they interact with other parts of the innovation system is certainly mosi
relevant for the understanding of the system as a whole and for understanding the differences
among the systems.

Within the institutional context innovation policy can be defined as a set of formal
institutions or “rules of thc game™ devised by the government in order to change informal
“societal” and cultural institutions or rules of behaviour of the main actors of NIS. Changes in
informal institutions should influence changes in tangible organisations as an institutional set-
up of NIS. For example, government programme for fostering innovation in Croatia like the
HITRA-TEST programme (a target of our research) is a sct of government devised formal
rules with the aim to make changes in behaviour of the main stakeholders of the Croatian NIS
— scientists, mangers and policy makers. Changes in stakeholders’ behaviour shouid result in
changes of the institutional (organisational) landscape of the Croatian NIS and their
efficiency.

3. RESEARCH AIMS AND DESIGN

Basic starting point of our rescarch on social evalualion of the Croatian innovaiion policy
is the thesis that deficiency of social capital is one of main obstacles for innovation policy to
fulfil its mission. Since trust int institutions, values and norms are standard measures of social
capital we have measured in our research these dimensions of social capital in relation to
(dis)function and 1o the efficiency of innovation policy in Croatia.

The research of social dimensions of IP is performed (hrough the analysis of the one
selected innovation policy programme entitled Technology-Related Research and
Development Projects {TEST programme) as an example of innovation policy practice in
Croatia. TEST programime were launched by the Croatian government in 2001 as an essential
part of the first innovation policy programme entitled “Croatian Program for Innovative
Technological Development™ - IHITRA. HITRA was developed after a period of policy
learning on innovation policy trends and rationalities strongly influcnced by knowledge
transfer from the neighbouring counters (ltaly and Germany), OECD literature and European
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policy on innovation (Svare, 2004). It was designed rather ambitiously adopting the task to
mobilise the scientific research potentials for structural adjustment to knowledge economy by
accomplishing the three main goals fostering science-industry cooperation. reviving industrial
RandD and encouraging commercialization of the research results. l[However, in practice,
HITRA was soon transformed into (wo interactive-lype of programmes (TEST and
RAZUM'") rather narrow in scope, tailored to provide a framework for direct cooperation
between entreprencurs and researchers and commercial application of research results, In
addition to TEST and RAZUM, HITRA provides support for technological infrastructure
technology transfer centres as a wider institutiona) set up of NIS. Since 2003 HITRA was
extend by the new sub-programnies “Jezgre™ aimed at supporting scientific services and
STIRY aimcd at complex technological projects in cooperation ot at least three partners form
science and industry.

Although HITRA has been largely extended and reformed over time towards more
comprehensive innovation system, the TEST programme has been running since its
beginnings Gl nowadays in almost unchanged manner. The procedures of application,
evalualion and monitoring of technology projects as well as raison d’étre of the whole
programme remains the same as in the initial stages which provides a useful ground for
evaluation of the programme and different kinds of empirical research.

By definition. TEST programme (MSES, 2002) is focused al development of new
technologies (products. processes, services) prior to their commercial use up fo the stage of
original solutions (prototype/pilot stage). 1t is especially designed to enicourage commercial
application of research results and science-industry cooperation. Therefore it and provides a
framework for direct cooperation between entrepreneurs/industry and public research
institutions. Both individuals and legal entities, researchers and enterprises, are eligible for
the Program TEST but research should be carried out at registered scientific research
institutions since they have adequate resources (stafl and equipment) and is coordinated by
principal investigator who must have a scientific rank (qualification).

TEST/ HITRA have introduced a range of completely new instruments and
orgamzational and institutional novelties to science policy like the Technology Council, the
regulations on intellectual property rights (IPR), the ncew methods of evaluating and
monitoring of projects, etc. In spite of these novelties, there is a common attitude that HITRA
and TEST have not changed much science policy and do not have influence innovation and
technological development. Moreaver, by time, the disputes of the role, efficiency and
functionality of the programme and technological infrastructure have risen. The fruitful
ground for the critics is provided by the lack of the standard performance evaluation of the
TEST programme. It was expected that TEST would generale collaboration between
companies and public research organisations since companies would take advance of the
programme by financing their RandD needs through research organisations. It is expected
also, that programme would produce results, such as: commercialisation or research results
via interested companics, new patenis/licences, new products/processes/services eligible for
commercialisation, new contract research befween research organisation and industry,

19 — v S~ . "
For maore information about social innovation network see Taatila at al. (2006)
RAZUM programme is a sub-programme of the HITRA programme aimed at supporting university spin-offs

and knowledge based companies It assumes commercial application of the results of the TEST programme
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additional investment of companies in the follow wup phase of the project, new projects
initiated by companies (industry), start-up companies within RAZUM programme.

However, the performing-based evaluation of the programine has not been made in spite
TEST comprises almost 300 granted projects and covers almost 7-years span (Table 1).

Table [. Overview of the number of the TEST projects

2001 2002 2003 2004 2005 2006 2007 Total

Submitted projecls (84 105 6! 62 72 121 605
Accepted projects 95 54 35 28 25 37 24 298
Pcrcentage of acceprance 51,7 514 573 450 347 303 49,2

Source: Risovié. 2008.

The evaluation deficit of TEST is not driven so much with the potential lack of the
results' but mainly by the lack of evaluation competences of the public administration which
runs the programme. Evaluation incompetence complemented by the lack ol awareness of the
importance and role of evaluation produced a negative feedback on the programme itself and
innovation policy in a whole. Jt gives a rise to the disputes about the transparency of the
programme, ils efficiency. cffectiveness. pranting policy, and corruption of both the
administration and rescarchers. These disputes were strangly supported by ethical dilemmas
on commodification of science and its ortentation to business that threats scientific excellence
and autonomy . Innovation policy as a mechanism by which science could be translated into
technological and economic progress has been faced with the strong opposition which argue
separation of science and innovation, research form commercialisation. university from
industry. The clash betvween mode 1 and mod 2 of knowledge production (Gibbons at al,
1994) and antagonism towards the “Tripic helix model™ (Etzkowitz, 2003) has been and stil)
is strongly present.

Finally, it should be stressed that research of social aspects of innovation policy
implementation and success, so called social-evaluation studies are regularly substituted by
the performing studies based on quanfitative indictors that remain easy (o identify and
measure. [valuation studies of NIS and jnnovation policies usually employ performing
indictor on research/innovation inputs (investmenis in research, research personnel, training)
or outputs (number of patents, science-industry contract research agreements, universiry spin-
offs companies. number of business centres. etc.). The outcomes or the influence of the policy
measures on the wider policy context, and the feedback effects, with a view of producing
strategic changes in N1S or innovation policy is rarely a scope of policy analyses'. Therefore,
this research is a pioneering attempt to conneclt social capital with government policy and its
influence on intuitional change within the innovation system in Croatia.

2 A range of commercially viable results coming from the TEST projects ready for commercialisation or already
commercialised were presented in t the presentation ol (he President of the technological council, a2 MSEES
body responsible for assessment and monitoring (Risovié, 2008)

1 Majority of discussions arc available at the Connect portal, an Internet forum of the Croatian scientists
(http://portal.connecl.znanost.org/)

For more details about the stratcgic role of evaluation studies of innovation policy and interplay between
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3.1. Defining the Main Hypotheses

Here is presented part of the research from our project that tried to correlate performance
of innovation policy as instrument of government policy with social capital. OQur research
starts from the main hypothesis that motivation for application, as well as realisation of (he
project. and satisfaction with achieved results of the TEST project is conditioned by: 1) set of
variables of individual and scientific characteristics of the participants. 2) social capital
defined as system of values and attitudes which rcgulate individual behaviour, attitudes
toward convmercialisation of knowiedge. general value orientatons and trust in the
instilutions.

Hypothesis | (H1): Application for TEST programme was lead by scientific motivation of the
participants because they are primarily scicntists and performing scientific research is
thetr main professional activity:

Hypothesis 2 (H2): Realization of TEST projects has accomplished primarily scientific results
and not commercial results. Therefore, partial success of TEST programme can be
observed as the change of scientific community’s perception ot the role of the science
and commercialisation;

Hypothesis 3 (H3): Participants who have accomplished commercial results within their
projects are more satisfied with TEST programme.

Hypothesis 4 (114)  The measurcd dimension of social capital (trust in institutions, value
orientalions, attitudes towards science and commercialisation) influence low performance
of the TEST programme.

This hypothesis has faced us with the dilemna about the performance of the TEST
programme which was a pioneering action of botl, thc government and scieptists, to conncct
science and technology in Croatia. Could we interpret the results of the TEST programme as
a failure or success? Since the standard performing evaluation is missing. the thesis about the
low performance is based primarily on data about the results of the project and their use
collected by our questionnaire. These results (number of publications, patents, use of the
results for commercial purposes) suggested that outcomes of TEST are primarily used for
scientific research. In spite of the fact that performance of the TEST should be a matter of
further discussion, we concluded that TEST has relatively low performance. Besides, the
more general outcome of TEST in terms of its impact on more intensified science-industry
cooperation (nuwmber of contract research, university-spin offs, innovative companices. efc.) is
not present or at least was not analysed and elaborated in Croatia.

The following socio-cultural characteristics of the rescarchers are analysed as
independent variables:

« social characteristics (e.g. age, gender, institutional affiliation. area of research,
publishing record);

o value orientations (e.g. traditionalism, anti globalism, statism):

o trust in institutions (e.g. science, education, polices, army, government, parties),

e attitudes towards commercial application of science and science-industry cooperation

e atlitudes towards traditional and entreprencurial university.
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Dependent variables are:

e motivation for participation in TEST;

e Denefits from participation in TEST;

o realisation ol the projecr:
o results of the project
o use ol the results

o benefits of participation in the TEST for personal career. scientific research and
cooperation within industry.

3.2. Methodology and Sample

The analysis is based on the questionnaive-based sorvey conducted in 2007 that tarected
the project leaders wha have taken part in TEST programme. The information abour the
project and project leaders have been identified from the web-based Inventory of the TEST
projects provided by MSES'. Only project leaders of the completed projects have been
included in the questionnaire. Dala were collected by self-administrated questionnaire sent by
mail and with return control.

Sample Structure

The research starts {rom the presumption that project leaders witin TEST programme.
being the first in Croatia who applied for technology-oriented projects, are the agents of
socio-culwral and institutional change. The change consists of the shift from the prevailing
elite-type of science (mode | of knowledge production) towards more productive use of the
science which is characteristic for the mode 2 of knowledge production. This shilt can be also
identified with the shift from the standard science policy towards innovation policy.

They represent the most educated part of the Croatian labour force which has
demonstrated the openness foward the new ideas and toward new models of collaboration
among scientific orgamzations. They also see (hie need for lechnological development. As
such, thcy are carriers of certain  socio-cultural values and attitudes towards
commercialisation of scicnce and science—industry cooperation that arc country specific. The
investigation of their social characteristics, dimensions of social capilal and attitudes towards
commercialisation of science and entrepreneurial university pravides a valuable picture of the
group that responded 1o calls for collaboration with industry but it also gives an indication of
the wider socio-cultural environment (hat shapes innovation policy implemeniation and
functioning. However, it should be bear in mind that they present a sort of self-selected group
of respondents who posses intrinsic motivation to answer the questionnaire. The motivations
are probably stemming from their satisfaction with the programme as such as well as their
own results. On the other side. this sclf-selectiveness underlay their main feature as the
carriers of new ideas and institutional changes. Unfortunately we had no access to hcads of
failed or uncompleied projects which would give us valuable insight in many important
aspects related to project failures and different barriers in realisation. In the inferpretation we
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took into account the fact that our sample is not representative (or all applicants to TEST and
that collected data have limited reliability. In this light we have expected to get the opinions
which are nore positive to the whole HITRA = TEST project.

In the period 2001-2007 there were 608 applied projects, out of which 298 were accepted
for financing (Table [). Our sample included heads of the 212 rechnological projects which
were completed tll year 2005.

120 researchers have rvesponded to the guestionnaire, making a response rate of almost
37%. 63% of respondents are male and 33% are female researches. The sample presents a selt
selected purposive sample of successful applicants to TEST projects.

4. DISCUSSING THE RESULTS
4.1. Socio-Demographic Characteristics of Respondents

Majority of respondents in our sample are coming from universily departiments (76%3),
while only 7% are coming from public institutes (Figure 1). This proportion reflects the
dominant position of universities in the Croatian research system since. n terms of total
rescarches in Croatia, about 60% are employed at universities. 25% ar institutes and [3% in
private industrial sector (Svarc and Rag&i¢, 2007).

The involved scientists form public institutes are mainly coming from the Institule
“Ruder Boskovic”, the largest and world-known institute in Croatia in natural scicnces. 7% of
rescarchers are coming from other institutions like hospitals. computing cenfres, or they are in
retirement.

Femaining
Y

Pubdic instititues
| 17 %

Universities
TG6%

Figure 1. Respondents by employment.

Some of the respondents ( 7.5% ) posses their own company while some of them (9.2%)
are working paralle! in another firm or institution (Figure 2). 1t illustrates that some Croatian
researchers are quite familiar with entreprenewship.
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Majority of researchers are in rechnical sciences (45%). then in biotechnical sciences and
biomedicine (28%) while 14% of respondents are affilialed to natural science and 10% to
agronomy and veterinary. A smal! proporlion of 4% of respondents are coming for social
sciences, primarily economy and psychology (Figure 6). Majority of respondents belong 1o
rather mature group of scientist since 57.3% is over 56 year old and 21.7 % of them 1s over 66
(Figure 4). However this is not unexpected since Croatian scientific community is rather old
in general and. on (he other side, older scientists have some advantages in comparison to
younger researchers when technological activitics are concerned.

First of all, duc to their long working experience they have had more opportunities i
establish contacts and cooperation with industry (somc are dating from socialism) or generate
some “tangible" research results which applicability they wish to "lest” under the TEST
programme. Further on. they usually have established their personal network of researchers -
research teams- capable of carrying on complex projects like technological ones. Finally. they
have more “"sparc” time that could be invested in activities additional 10 core activities
(teaching and scienti(ic research). Researches in the most productive period of life, ages from
36 to 55, arc more engaged with standard rescarch and teaching activates and their
involvement in TEST programme is probably more depending on their perception of personal
benefits from TEST. As analysis revealed the contribution of TEST to their personal carrier is
not very high. In situation when the greatest benefit form EST is additional material resources
and equipment for scientific research (which should be provided anyhow). a rather high level
of enthusiasm is needed to add time and energy consuming TEST project to the standard
engagements of "science” and "teaching".

The scientific production of respondents consists, apart from studies and analysis.
primarily of scientific papers in international journal. as well of papers in the Croatian
journals and books (Figure 3).

ldean

Books, 4.01

Anahrses studies,
etc., 28 Papers in foreign

journals, 24

Papers in Crpoatian
journals, 17.2

Expsri papers, 18

Figure 3. Type of publications (mean).
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Technological outputs like patents are not an important activity of respondents since 83%
of respondents bave not declared any registered patent. The remaining 17% of respondents
decl‘ned altogether 44 patents. However. the distribution of patent production per researchers

¢ wery uncven; for example, eight respondents (approx.7%) declared one patent each. while
onc respondent (approx. %) declared §patents alone (Figure 6).

Without palent

23%

FFire 6. Absolute number of registered patents by respondents prior to TEST prejects (iy %).

4.2. Motivation to Apply for TEST Projects

Thc principle motives for applving to TEST programme arc defined by the MSES, within
the goals of the TEST programme announced in the Public call for project submissjon. They
consist in developing new technologies (products/processes/services) feasible  for
commercialisation. Both, the research jnstitutions and business companies or individual
innovators are invited to apply for project financing. The latter should apply via research
institutions.

The analysis reveals that all the projects were proposed by researchers while participation
ol entreprencurs were only indirect as the providers of initial project ideas Such projects
which which were initiated by the ideas coming from industry/companies are 16% while
remaining were inspired by the ideas of rescarchers themselves. It illustrates that programme,
although intended for both, innovators from business and researchers sphere, was largely
dominated by scientists and serves their purposes. Therefore, the intention of this rcsearch
was to go beyond the “officially™ defined motives and to find out the hidden interests of
researchers which made them to apply to TEST programme. These motives are not
necessarily connected with presumed technological outputs and their commercial
exploitation.

Indicator for hidden motivation to apply to TEST programme was the gqueslion: “Apart
from developing new technology what was your additional motives to apply for TEST
project?” Since the multiple choices in answering were allowed, we were able to identity the
(hree main types of motivations. as follows:

1} scicnce-driven motivation that consists of intention of researchers to buy new

research equipment and to get additional financial resources for their research work;
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2) industry cooperation driven motivation that consists of wish of researchers (o
develop their capabilities (or cooperation with industry and to acquire new funds for
research with industry

3)  profit-driven motivations that consists of the intention to gain initial capital for stari-
up firm and the intention to sell patent/license

4)  mixved motivation that consist of both the elements of the science-driven and industry-
cooperation driven motivalion.

Most of the participants. almost 60% of applicants to TEST were guided by “mijxed”
motivation while 20% stated that their main motives for participation was “scientific” since
they wanted (o buy new research equipment and gain additional financial resources for the
scientific research. Only 12,3 % were molivated by cooperation with industry while 4.4 %
were C‘profit” oriented and try to get initial capital for start-up firm and for sclling
patent/license. The frequencies indicating the hidden intentions for applving to TEST are
given in Table 2.

Domination of “mixed” motivation indicates the ambiguous way researchers understand
possibilities of research commercialisation. They prefer to combine their scientific research
with passible industrial application and commercial exploitation. Their prime interest is, in
essence, to securc additional funding and equipment for their scientific research while
cooperation with industry and “money making™ is a welcome ingredient but rarely their prime
motive. Since funding of the science projects in Croatia is rather modest and insufficient for
more ambitious research undertakings, the TEST programme was recognised by research
community as a channel for additional financial inflow for scientific research provided by the

government,
Table 2, Motives for applying to TEST programme
N %o Cumulative %

Science-driven 24 21,1 21.1

Industry cooperation-driven 14 12,3 33.3
Profit-driven 3 44 37,7

Mixed motivation 71 62.3 100,0

Total 114 100,0

Table 3. Importance of commercialisation of project results when applying to TEST

N % Cumulative %
1 was (hinking about commercialisation but it | 56 46,7 48,3
was not in the first plan
1 have indented to commercialise but without | 42 35,0 83.3
concrete plan _
| had detailed plan of commercialisation 20 16,7 100,0
Total 120 100,0
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Such a conclusion 15 confirmed by their answers yclaicd to the importance of
commercialisation (Table 3) and commercialisation plans (Table 4) for submitting project
proposal. The possibility of commercial exploitation of research for submitiing project
proposal was important only to a minority of respondents, 1o about 17 % of respondents who
have developed concrete plan of commercialisation prior to project submission. The
remaining 83 % had a vague ideas of commercialisation, out of which 35 % was just
“thinking about commercialisation™ while another 45% expressed intentions 10 commercialise
research resulls but conceiving no concrete plans.

Majority of those who has developed some kind of commercialisation strategy based their
cominercialisation plans on the enlarging the contract research with industry (21%) and
developing business services likce testing or quality control (16,7%) (Table 4).

Table 4. Commercialisation plans

N % Cumulative %

Valid [0 19 40,8 | 40,8

Enlarging contract research with business 26 217 62,5

Developing business services (testing, quality 20 16,7 79.2

control, etc.)

Lunching production within a firm I am working | 6 5.0 84.2

for

Launching production in strategic partnership 14 11,7 ] 958

Selling patent/license 2 1,7 97.5 )

Launching my own company l 8 98.3

Something elsc 2 1,7 100.0

Total 120 100.0

The next preferable commercialisation plan consists in launching production either with
strategic partner (11.7%) or within companies researchers are working partially (5%). A few
respondents wanted to scll a patentlicense and launch their own company. However, almost a
half of respondents (49%) have not responded Lo this question at all stressing, thus, that
commercialisation was not really a priorily for majority of respondents.

In the analysis of the results of TEST program and their use we were interested in how
really important was commercialisation of the results. We supposed that motivation was
different among participants in the programme depending on significance to commercialize
and on exislence or non existence of commercial stralegy devcloped by participants prior o
project submission, Considering the share of actually commercialised results from TEST we
have also tried to find out are there any differences in the motivation depending on age,
gender, leve) ol education, professional position and type ol the institution.

After a regression analysis for motivation (o apply to TEST as a dependent variable
significant explanatory factor was only the level of cducation (higher the Jevel of education —
higher the motivation), while professional position, involvement in other projccts, number of
publications, previcus engagement in different projects, and imponance of commercialisation
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The analysis of motivation and the role of commercialisation for project submission
confirm the first hypothesis (H1) that participation in the TEST programme was driven
primarily by scientific interests. Varticipants it TEST arc scientists whose main interest is
performing scientific research since i determine their carrier and professional status, The
ambiguous “mixed”™ motivation of the majority of respondents illustrales that researches
wanted to combine their scientific work and possible technological application, that was quite
natural (rom their perspective. The “hidden™ motives are. from the scientists point of view
highly justified since their intentions were focused on strengthening scientific activities.

4.3. Realisation of TEST Program

Following the structure of the “Final report for TEST projects™ deternmined by the MSES,
the results of the TEST projects are classificd in the three main groups as given in the Table
5. The rescarch results of the nine projects (7.5 %) serve for submission of project proposal to
the RAZUM programme, a follow-up phase of the TEST programme aimed at establishing a
start-up company (university spin-off). 19.2 %o of projects produced the feasibility studies
while majority of TEST projects (72.5%) ended up with the project Final report.

Final report contains description of research results or technologies developed within a
projeci, e.g. prototypes. production processes. software, working or measuring procedures.
new services, eic.

However, il docs not indicate either the comumercial “maturity “of the research results or
the stage of their commercialisation (e.g. industrial application. market cxploitations, efc.)
Therefore, a question about the use of the research results afier project completion was
asked'®. Since the multiple choices were allowed, we summed up the use of the results into
the three groups: scientific, commercial and “‘another project use” (Table 6). Majority of
respondents (67%) used the results for the scientific purposes. 1.e. for the continuation of their
scientific projects or for participation in international projects, 39% use the results for
commercial purposes and 4% use the results for new projects within HITRA programmes --
Jezgra and STIRP.

Table 5. Results of the TEST projects by the main three groups

N %o Cumulative %
Valid | 0 1 8 8
Submission of the project to the RAZUM 9 7.5 8.3
prograinme
Feasibility study 23 19,2 27,5
Final report on new technologies | 87 72,5 100,0
Total R 120 100.,0

Commercial use of the results includes researchers’ altempts to establish start —up
company by submission of project proposal to  HITRA-RAZUM  programme,
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commercialisation through different existing companies {¢.2. Tena, CROSCO. Dukat. 1ledna.
Lik-Kem, TLM) or commercialisation in another way (e. g on-line educaiion, selling the
patent, etc.).

Table 6. Usc of project results within TEST progranime

Use of the research results | All respondents N Percentage of Total =120
Scientific use [0 67 %

Commercial use 47 30 % o
Another project use _ 5 4 %

When respondents compare achieved results with (he results they expected to obtain prior
to project submission, almost 70% of them are very satished or satisfied with the obtained
results (Table 7). There is no significant difference in satisfaction with the results between the
groups ot respondents who have and who have ot commercialised their research results.

Table 7. Satisfaction with realised results considering ptaned results

N o
Not satisfied at all 2 1,7%
Not satisfied 4 3.3%
Partly satisfied 30 25,0%
Satisfied 49 40,8% |
Very satisfied 35 29,2%

This outcome disapproves owr Hypothesis 3 that participants who have accomplished
commercial results are more satisfied with the achieved results. However, it is in compliance
with the Hypothesis | that participation in the TEST programme was led primarily by
scientific motives. Participants in the programnme are scientists by vocation and achieving the
results which contribute to their “core business™ - scientific work - make them rather
contented. Potential commercial application which was requested by the TEST programme is
inherent, to a certain degrec, 1o the all obtained results. We can suppose that this possible
applicability was sufficient to justify each researcher’s participation in the programme cven if
the results were more scientific than technological.

As analysis revealed, satisfaction with realised results is not significantly correlated with
nonc of the independent variables such as age of respondents, number of publications or
patents, type of institutions, etc.

The analysis of published results generated within TEST projects shows thar scientific
outputs largely overwhelmed technological outputs like patents. Eleven respondents protected
their research resulls by patents and produced altogether 21 registered patents on analysed
projects (Figure 7).

For comparison, scientific outpots includes 417 published works. primarily scientific
papers (66%) published in foreign (48°6) and Croatian journals (18%). Professional papers
contribute with 28% and books with 6% to total scientific publishing (Table 8).
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patents

Figure 7. The structure of published outputs and patents [rom projects.

Table 8. Scientific publications coming from the projects

Scientific publishing results Publications Publications (in %)
Total scientific papers 278 66 %o

1.1. in foreign journals 203 48 %

1.2 in Croatian journals TR 18 %

Total professional papers 112 28

2.1 in foreign publications 42 10

2.2.in Croatian publications 70 18%

Books 27 6%

Published outputs of TEST programme reflects. in essence, the general ratio between
scientific and technological publishing in Croatia since Croatian scientists publish about 100
papers per one registered patent (MSES | 2006).

4.4. Benefit from Participation in TEST Programme and Satisfaction with

the Results

The benefit from participation in TEST program was measured by scale of 13 statements.
Afier performing of factor analysis three main dimensions of benefits were 1dentified

(Table 10):
1. Benefits for scientific research:
2. Benefits for cooperation with industry
3. Benelits [or the persondl carrier.
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The analysis revealed (Table 9) that researchers estimate that their main advanlage of
participation in the TEST programme is related to their cooperation with industry.
Participation in TEST cnables vesearchers to establish new contacts with final
users’entreprencurs and to gain additional experience in cooperation with industry. Testing of
new ldeas. a variable offered in the questionnaire, has not appeared as significant in scale
conslruction but is perceived by rescarchers as the most significant among all the offered
allernatives of benefits (mcun 4.0).

Table 9. Researchers’ benefits from participation on the TEST programme

N Minimum | Maximum | Mean Std. Deviation
Benefits for scientific 116 1.00 5.00 3.1608 83956
research
Benefits for cooperation 108 1,00 5.00 3.7176 91044
with industry
Benefits for the personal 102 1,00 5,00 3.0147 1.18459
carrier
Valid N (listwise) 08

The benefit for scientilic work was a second most important benefit for researchers since
TEST programme provided them with: (a) additional fnancial resources for scientific
rescarch, (b), new research collaborators, (¢) new scientific equipment, (d), enabled them to
attend scientific conferences and (e), serves a source [or publishing new scientific papers.

TEST programme was the least important for development of personal carrier since the
participation in the TEST programme has a rather modest impact on researchers’ experl
image and scientific promotion,

Table 10. Scate of the benefits from projects

' Scale: Benefits _ Cronbach's Alpha

Benefits for scientific research 687
Additional financial resources for scientific research
Procurement of the scientific equipment

Gaining additional research collabarators

Atlending international conferences

Publishing new scientific papers

Attending conferences in Croatia o

| Bencfits for cooperation with industry 768
Making new contacts with final users/entrepreneurs
Gaining additional experience in cooperation with industry
| Benefits for the perscnal carrier 604
Contribution to my expert Image
Contribution to my scientific promotion

Ihere are no significant differences in benefit from TEST concerning gender, age,

~ ~ I 1 " " e o~ M —
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there is weak positive correlation (Pearson Correlation .273, Sig. (2-1ailed .003) between scale
of "benefit for scientific research™ and satisfaction with achicved results (Table 7). The
participants wha benefitted in scientific research were slightly more satisfied with results.
Once again we might interpret this result as (he indicawor of the hidden motivation in extra
funding for scientific research. Other interpretation might indicate (hat there are shortcomings
in TEST programme which didn’t facilitate full commercialisation as expecled.

4.5. Social Capital and TEST

‘The central hypotheses that we have ftested in our resecarch concerns the influence of
social capitat on the performance of TEEST programme as a certain instrument of innovation
policy in Croatia (H1). As we have stated before the role of institutions (formal and informal)
was recognised as a crucial factor for explanation differences in economic growth rate and
cntering knowledge based economy/ socicty in general. Implementation and success of
mnovation policy as an strument of public policy depends on government actions, i.e.
formal and informal norms and rules of the government programmes as well as on socio-
cultural factors which shape. as Lundvall (Lundvall, 2007) stressed, how people interact and
the how the institution of NIS function. The important aspect of socio-cultural factors are
values, norms and trust that commonly form standard indicators of social capital in saciology.

[t is well known that Croatia, as all transition countries, suffers from deficit of social
capital (Rimac and Stulhofer. 2004) as a lack of cooperation and networking, on the one side,
and the domination of the traditional values (statism, tradinionalism. anti-globalism) on the
other side. In our research of social aspects of TEST as an instrument of innovation policy.
we tried to identify the general value orientation and frust in institutions of the Croatian
research community as well as their attitudes wowards commercialisation of science.

Sincc our sample is self selected group of scientist who successfully apphed and
completed technological projects (explicilly designed for commercialisation) we might expect
to find in this population higher presence of values and artitudes that are more inchned to
commercialisation of knowledge. entrepreneurial university and more intensive cooperalion
between science and industry. Also inclusion in such governmental programmecs as TEST
which serves as the incentive for entreprencurship could indicate certain higher trust in
institutions. Our hypothesis 4 is that the measured dimensions of social capital influence the
low performance of TEST programme. The dimensions of social capital we have
operationalized as:

—  attitudes toward commercialisation of science;

- aftitudes toward (raditional and entreprencurial university;
— general value erientations:

— trustin institutions in Croatia.

4.3.1. Attitudes toward Science, University, Commercialisation and Value Orientations

One of the hypothesis in the project considers values as a part of socio-cultural heritage
of socialism as important factor that produce a long-term impact on hehaviour of actors in the
system, thus, it determines the social capabilitics for knowledge capitalisation and transition
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to knowledge society in the long run. The dimensions from socio demographic profile such as
gender, position in organisation, type of professional career, avea of research were correlated
with different types of values like egalifarianism. traditionalism, statism, openness and
jnternational integration, and market orientation. Two separate scales of attitudes towards the
role of science and university regarding commercialisation, science—industry cooperalion and
acadernic entrepreneurship were constructed.  The  first  scale “Atiitudes rtoward
commercialization of science” (Scale 1) was intended to measure differences in atlitudes
toward commercialisation of research and science-industry cooperation while the second
scale “Traditional and entrepreneurial university*(Scale 2) consider the role of university with
the stress on the new fype of entreprencurial university which assumes new relationship
between universities, industry and government (Triple helix paradigm).

The scales of attitudes toward commercialisation of science and toward taditional and
entrepreneurial university wcere constructed after factor analysis for each of (he scales
(Principal component and Varimax rotation) suggested factor solutions. Reliability of scales
(Cronbach’s Alpha) is shown along each scale (Scale | and Scale 2).

Scale 1. Attitudes toward Commercialisation

Factor analysis of |3 components resulted in 3 factors solution. Since the last factor is
saturated only with one compeonent we have added this component to third factor because it
concerns the quality of science. Finally, the first scale consists of four dimensions 1oward
science commercialisation and science-industry cooperation, as follows:

1. Industry not interested in cooperation with science
2. Elite science

3. Inert and low quality science

4. Deficit in technology transfer (infrastructure)

Scale 1. Attitudes toward commercialisation of science

Scale: Anitudes toward commercialization of science

1. Industry not interested in cooperation with science Cronbach's Alpha

Big business doesn't recognize use of our rescarch 724
The number of entrepreneurs — enterprises which are interested in cooperation with
scientific institutions i8 oo small

Foreign business owncrs are not intercsted in to use Croatian science and research
and development keep in their countries

2. Elite science
Scientists and universily professors don't want commercialize scientific resulis and | 544

cooperate with business because the results doesn't matter in scientific career
advancement.

In Croatian academia dominaltes the culture of elite science, «Current conlentss
and «Wos»

Government haven't started big development programs which would include

business —science cooperation (technological platforms, research consortiums).

3. Inert and low quality science

Scientists and university professors are often inert and don't have enough 584
incentives for commercial projects and business cooperatton
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Business is not satisficd with the per[}.vrlnrm-_cé.ofCmmiun research institutes and
universitics

In Croatia there is no mobility of researches between science and husiness sector
which doesn't enable Tow of knowledge

In our scientific communily prevails the atlitude that it is not ethical (o sell

| scientific resulls and making business from science as public activity

4. Technology transfer defictt finfrastructure)

There is lack of agencics — offices by research institutes and universities which | .623
would actively support commercial use of research (patenting. finding partners)
Existing technology inlrastrucrure in Croatia (technology centres, business
innovation centres) is not functional

Participants mostly agree with attitudes about the deficit ol technology transfer
infrastructure (Table 11). Lack of infrastructure that should help commercialization is
followed by inert industry that does not initiate the cooperation with science. Coming from
academia the scientists scems to think that the Jeast problem of commercialization is in the
low quality of science.

Table 11. Attitudes toward commercialization of science by statistical means

Attitudes toward commercialization of science Mecan

Industry oot interested in cooperation with science o 3.8739
| Llite science 3.7871

Inert and low quality science 3.4804
‘ Deficit technology transfer (infrastructure) [ 4.1134

Scale 2. Attitudes toward Traditional and Entreprencurial University

Factor analysis of 20 components suggested 2 factors solution. The first factor we named
fraditional university because this factor is highly sutured with anitudes <tressing
inappropriateness of university-industry cooperation and academic entreprenenrship. Second
factor is satured with the attitudes in favour of enirepreneurial university and university -
industry cooperation as a source of new ideas and financial means.

Scale 2. Attitudes toward (raditional and entrepreneurial university

[ Traditional URLVCrSity: Cronbach’s Alpha

| The main task of universities and pubic institutes is lo conduct basic research in 721 ]
order to enlarge the national knowledge stock

Public institutes and universitics should be financed exclusively from public
resources

Financing of public institutes and universities by business companies is harmful
sinee it undermines scientific autonomy (“tuning” of research resulis) [
Business should not finance scientific research ar public insiitutes and universities
since il restricts scientific freedom and objectivity

Commercialisation of research is not a regular activity of public institutes and
universities

Scientist can be a businessman only exceptionally
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Scale 2. (Continued)

Academic entrepreneurship is not a good idea since one is allowed to establisha | ]
company and make profit by using public resources

Scientific and academic institutions do not need w deal with business since
another institutions should take care of it (e.g. technology transfer centreg, etc.).
The whole idea about science commercialisation is essentially wrong since
science is not an entrepreneurial activity

The idea about protection of ntellectual property over research results is wrong
since it prevents free knowledge flow

Entrepreneurial university '; |
The main task of universities and pubic institules is 1o conduct not only basic
rescarch but alse applied rescarch and development ' |
The main ask of universitics and pubic institutes is to conducl research with the

-
(V.
=]
L]

dircet practical application

Public institutes and universitics should be fihanced partty from buasinesy
companies

I'he idea ol 1.isbon agenda that 2/3 of investment for science should be provide by
business is 4 good and it should be implemented in Croatia

The idea of Lisbon agenda that 2/3 of investment for science should be providing
by business is a good but its implementation in Croatia is not realistic

All the public institutes and universities should take care about commercialisation
of research results (e.g. patents and licenses).

Academic entreprencurship is useful since it enables scientist to become an
entrcpreneur and make of profit from hig/her research

Cooperation belween scientific institutions/universities and business is welcome
as a source of new ideas and knowledge

Cooperation betwceen scientific institutions/universitics and business is welcome
as a source of additional financial resources

The idea about protection of intellectual properly over research results is good
since 1t enables scientists to make profit from their research

Table 12. Traditional and entreprencurial university scale by statistical means

Mean
Traditional university 2.5766
Entrepreneurial university 3. 8623

In the attitudes toward university  industry cooperation participants v TEST program
are as expecled much more in favour of entreprencurial university (Table 12).

ANOVA (analysis of variance) ol differences among groups and value orientations
showed that our sample rcpresents a relatively homogenous population that shares common
values and norms. All our respondents are generallv in {avour of commercialisation of
science, the result we have expected having in mind our sample of self selected researchers
who applied for “commercial™ technological projects. Nevertheless, since our analysis of
molivation to apply for TEST program tricd to “uncover™ other motivation bencath
declarative “commercial orientation” we looked for other factors that might be related to
value systems characteristic for scientists.

There were no significant differences regarding the type of institutions where partcipants

» 1 .1 T, B P, T o B U S S S T P
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of commercialisation and cooperation with business (han scientists rom the universities. Also
satisfaction with results of TEST programine was not signihcant variable.

Some differences that were significant are backing up previous resulis. Researchers in the
area of engineering and biotechnology agree more with the deficit of technology transfer
infrastracture. Since in this area of research commercialization is more developed than in
others it is cxpected resull. The group with detailed plan of commercialisation is more in
tavour of entreprencurial university and more critical toward traditional university. We have
also found in the same scale (taditional and entrepreneurial university) statistically
significant difference between group who commercialize the results of their projects within
TEST programs and group who used results for scientific use (further scientific projects).
“Pro commercial™ group is more in {avour of entrepreneurial university and more critical
loward traditional one and vice versa,

Scale 3. General value orientations

Scale of the general value systems was construcled after value analysis ran on 37
components suggested four factor solutions. We have merged first and the fourth component
in the first scale  traditionalism and globalism. Secand scale 1s commercialisation of
knowledge ad third one is statism.

Scale 3. General value orientations

Scale: Value orientation Cronbach's Alpha

Scale. traditionalism and anti globalism ) B2
Peasant is thc most reliable support of our nation

Worker is the carrier of our economic development

Croatia should restrict import products to protect domestic market

Foreigners should not be allowed to buy real-cstaie in Croatia

Big international companics do more and more harm to local Croatian companies
International organizations take 10 much authority from Croatian government
Growing exposurc to foreign films and music is harmful for national culture

Scale: commecrcialization of knowledge 887
Knowledge should be commerciatized- to free human cicative potentials
Knowledge should be commercialized- to aceelerate Croatian development
Knowledge should be commercialized- to enable competitiveness of Croatian
cconomy

Scale: statism 632
State should have a leading role in overall linancing science and research

State should have a leading role in fostering entrepreneurship

Government should stimulate a partnership between rescarch and industry
Government should define the role of science in industrial and social development
Government should solve problems in management and organization of science

All respondents have relatively high score on orientations of traditionalism and
antiglobalism but also they are highly in favour of stalism in their value orientation which
means that they still think that government needs to regulate evervthing (Table 13).
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Table 13. Value orientations by statistical means

Value orientations Mean N

Traditionalism and anti globahsm 3,0666 116
Commercialization of knowledge 3,9479 118
Statism 43103 116

High positive score on orientation toward commercialisation seem (o he contradictive o
that. There are to possible interpretation of this contradiction. Respondents don’t see the
connections between globalization (opening of market) and more opportunjty o
commercialize knowledge. In fact they are looking for protection for themselves by
advocating closed market. They are more inclined toward protectionist role of government
that would protect them since the market in that sense has never developed .The positive
attitudes toward strong rolc of the state in thetr value systems are the consequence of
domination of statism in socialism which protected them from marker competition.
Government in previous regime “protected™ scientists by giving ceriain privileged starus to
science but also kept them in isolation from market mechanisms and influence of industry.
FHere we must mention that in former sociahistic self management system (which was rather
specific for ex-Yugoslavia) a specific science - industry cooperation existed but regulated and
controlled by the government. Therefore, it is nol commercialisation of knowledge in
contemporary terms. Regardless the principles of cooperation, existing science-industry links
and networks still relies on the old alliances that were established in former regime.

Since today there is no market for their research and from industry destroved by
privatization there is no cooperation, the only way to keep science alive is by protective role
ot the state and by restrictions — closed market.

Other explanation is not contradiction but supplement 1o the first. The fact is that there
are no structural improvements in changes and adaptation of old institutions toward new
institutional structures in society in general and in science system particular. For example,
there is lack of legal instruments and agencies to protect innovations in science which would
strongly support market philosophy in science. Instead of innovative culture which dominates
in knowledgc society for our scientific research the dominant culture remains the “survival
culture™ where protectionist role of govermnment is critical (there is no frust in Jegal system or
market).

This interpretation supports our hypothesis of important relationship between deficit of
social capital and low commerciabsation rale in science.

4.5.2. Trust in institutions

Trust in formal institutions is an ymportant indicator of social capiral. It indicates the
satisfaction of individuals with the socio-political institutions in an a given society which is
closely related (o the readiness of individuals to use the institutions for meeting their needs.
Otherwise, they will try to avoid the institutions and “rules of the game™ implicit to the given
socio-polilical institutions and try o satisfy their needs in another, very probably, in a much
more informal way. Low trust in institution should be an important indicator to (he
government that something is “rotten™ in the system and should be changed.
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Uhe analysis reveals. quite expectedly. hat scientist have the greatest trust in science and
education systems while the Jeast trust is in judiciary system and political partics (Table 14).

Table 14, Trust in institutions

Notal | Notvery | Medium ‘ Quite ‘ A great ‘ Mean | Stand.
all much _ | alot | deal | Dev.
__Sciencc- | 6 25,6 i, 50.4 [7.0 N 3.8 0,801
Education 08 |76 39,8 24 |93 1'3_52 0,803
Artny 6 12 |50 259 169|316 |09%
Health system | 2.6 188 (427|333 |26 3,15 | 0,843
Police 43 J259  Ja1a |9 | 291|087
Government 6.9 267 | 19 |34 285 | 0.926
Public '
administration [6.4 422 | 35,3 4.3 1.7 2,33 0.863
Judiciary system | 35,9 | 39.3 214 | 1,7 1.7 1.94 | 0.893
Political parties .}6.8 42,7 | 18,8 0.9 0,9 | 1,86 0.808

Political parties arc a phenomenon for themselves since almost 80% of respondents do
not have trust at all or not very much. Trust in army, health system, police and government is
aboul “medium™. 1f we take that higher trusts is detcrmined by 50% of respondents belonging
to the categories “quite a lot™ and “a great deal™ than only science and education system are
worth of trust while all others are not. As previous research revealed, a similar low trust in
institution is a characteristic for the majority of citizens in Croatia. The carjier investigation
of social capital in Croatia (Sekuli¢ and Sporer, 2006) showed that Croatian citizens shares
the same level of trust as our respondent in judiciary system (mean 2,19:1,94), government
(mean 2.16:2.85). police (mean 2,5:2,91) and political parties (mean 1,85:1.86) However,
differently from scientists, the citizens of Croatia have the highest trust in army and police as
well as in church (frust in church was not measurcd in this research).

CONCLUSIONS

Research presented in this paper is as a part of wider project on social evaluation of
innovation policy, where we tried to explore how certain dimensions of social capital are
correlated with the implementation of TEST programme as an instrument of innovation
policy.

TEST program as part of the first innovation policy in Croatia have raised growing
debate about its role and challenges despite lacking standard performing evaluation of the
programme thal could justify its usefulness and efficacy. Driven by such lack of standard
evaluation a social evaluation of the TEST programme has been undcrlaken within a separate
scientific project. It should have cxplored how some aspects of informal institutions.
understood in a broad sense of Socio-culiurdl factors including social capital. influence

Tl asmamntatinm AfTECT ac a1 avarmiale Af the “fArrsmal? irnavatinmn nalicy mMeaaciire
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Dimensions 0f social capital like values and amitudes were not a subject of standard
evaluations ol Jmyovation policies despite the growing recognition of socio-culural
einbeddedness of national innovation capacities and innovation systems (Lundvall, 2007;
urman at al, 2002; Ereeman, 2002). Besidcs. it should have a strong leaming and strafcgic —
orientated function since i help to identify (he botilenecks, institutional or social obstacles o
successful implication of 1he innovation policy and provides the direction for s
Improvements.

We started wilh main hypothesis (hat moiivation for submission project proposal,
realisation of the project, and satisfaction with the achieved resulis withip the TEST projects
are refated lo. apart from set of variables of individual and scientific characteristics of the
pacticipants. also 1o social capital. Social capital was defined as svstem of values and anitudes
which regulate individual behaviour toward TEST  programme. Social capital was
operationalized thorough (he respondents’ genceral value orientations, trust in institutions, as
well as  thyough their  atlitudes foward commercialisabon of  science  and
traditional/entrepreneurial-university.

Flypothesis 1 (H1): Application for TEST programme was lead by scientific molivation
of the participants because they are primarily scicntists and performing scientific research is
their main professional activity.

The analysis of motivalion to apply to TEST projact has confirmed our lirst hypothesis.
Analysis of “additional motivanon’ of respondents who applied for TEST progranime having
conunercializalion plans and who highly ranked the importance of commercialization
indicates that participants in the programme preferred combination ol scientific research with
its  possible commercialization  TEST programme. due to its similarity in - application
procedure with scientific projects typical for science system and eligibility only for applicanis
affiliated with research insiirulions, scemed to be recognized mainly by scicntisis as a right
opporlunity to provide additional funding and egquipment wlich is regularly insufficient in
academia. The involvement of the innovators from the business sphere was performed mainly
through the pravision ot the initial ydea of the project. [t stresscs. therefore. the importance of
inter-sectoral nctworks between scientists and entrepreneurs.

Hypothesis 2 (H2): Realisation of TEST projects has accomplished primarily scientific
resulis and not commercial results. Therefore. partial success of TEST programme can be
observed as the change of scientific communtly's perception of the role of the science and
commercialization.

The analysis of the results of projects within TEST programme confirms our second
hypothesis. Realisation of the TEST program is one simple and straight forward indicator of
the performance of the innovafion policy mcasure and its functionality when implemented in
sociely. All our respondents successfully completed their projects angd the outpuls have
formally satisficd requirements of the progranune. Nevertheless. majority of them nsed the
vesults of project for cominuation of scientific research projects (almost 70% of all the
respondents). The outpuls of projects are mostly publications and only a relatively small
number of them are patents (5%). However. it should not be neglected that alinost 10% of all
the respondents used fhe resulis also for commercial purposes which could serve as an
argument of relatively good performance of TEST.

Insight m (he structure of the values bold by panicipants in TEST programme might back
up second parl of the same hypothesis. High scores an attitudes toward commercialization of
science and enlrepreneurial university proves that at least ane parf of academia (although not
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insignificant part) is aware of the necessity for wraditional science to change and turn closer to
cooperation with industry in order to survive unaveidable international compelition.

Jlvpothesis 3 (H3): Participants who have accomplished commercial resalls within (heir
projects are more satisfied with achieved resulis.

Third hypothesis was not confirmed because there is no significant dilference in
satisfaction with the resulis between the groups of respondents who have and who have not
used their research results for further commerciatisation. Majority of participants are satisfied
with the results that were accomplished within preject realisation. Taking into account the
findings about motivation of the participants, vegeection of ihe third hypotliesis seems 1o
logically follow these results. 1f the motivation to submit “technological project’ was naot
primarily commercially driven. or it was driven by "mixed”™ motlivations (as it was a case for
more than 60% of all respondents). the accomplishment of the scientilic results has met the
expeclations of the respondents. As stressed before, all the formal requirements determined
by the Call for project proposal were fulfilled contribuiing 1o the personal satisfaction of
panticipants.

Hypothesis 4 ([14) - Themeasured dimension of social capital (trust in institutions, value
oricntalions, alhtndes towasrds science and commercialisation) influence low performance of
the TEST programme.

Our fourth hypothesis is confirmed duc (o structure of values that we have found in our
sample. Significant presence of traditional valuc system  (statism, antiglobalism  and
egalitarianism) among academia as well as in the society in general affccied the instruments
of innovation policy not to realise intended results like cooperation of saience and industry
and commercizalisation of research through new technologies.

However, they also cxpressed high appreciation for the comnercial application of
knowledge in order ta nccelerate Croatian development and competitiveness of the economy.
Although their values might look like cclecrical mixture of traditionalism looking for
protection of the old privileged science and embracing. at the same {ime, ncw role of science
in building knowledge based sociely. it clearly points to the social capital as critical variable
in implementafion of innovation policy.

We can conclude (hat 1he full commercialization of projecis within TEST programme
didn’¢ come through due social capital deficit, Jack of soctal and business cooperation, Jack of
networking or lack of what in theory of innavatjon sysiem is called knowledge (low between
sectors. (n order 1o really commercialize the innovative ideas govermment needs, apart from
establishing forma) institutions (e.g. interface institniions like technology parks), (o foster
socio-cullural porms and system of values which prefer productive use of science through
university-industry links and other {orms of research application. The change in value system
and behaviour is needed not only in scicntific community, but primarily in the business sector
that showed wamingly lack o interest for cooperation with researchers. To find a strategic
parincr from business was one (he tnain barriers recagnised by scientists for researcher
commercialisation. However, higher level of social capifal in terms of trus( in institutions
(e.g. government) and values in favour of individualism, risk taking and entrepreneurship are
needed. The pelrificd system of valves which dominates the most educated part of the
Croatiati society, “the carriers of the new jdeas™ as we have named them, illustrates thal
Croatian society suffers (rom the low social capability for institutional change. Informal
social institutions i.e. social capital consisted of norms. values and frust have not changed
much since periad of socialism. The low social capability (or nstitutional change presents,
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therefore, the main obstacle, not only to the better performance of innovation policy but also
to faster economy development and social progress in general.

In order to identify the factors that would accelerate social capability for institutional
change the further investigation focused on informal institutions such as traditional culure.
civil society, personal networks, clientelism, corruption and a wide variely of legislative,
judicial, and bureaucratic norms will be needed.
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