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Abstract

In this article, the levels of science-business collabo-
ration are analyzed; the roles of participants (sectors) and
limits of responsibility delegated to and accepted by each
of these levels are identified in theoretical aspect. Scien-
ce institutions should not only traditionally teach and do
research, but also undertake the “third” mission, the aim
of which is to intensify the collaboration between science
and business. In this article the concept of collaboration
between science and business is understood as continuous
process of science-business interaction when seeking com-
mon aims, which consists of a certain content and organi-
zation elements. The literature on management, sociology,
economy, public policy, psychology is analyzed and syste-
mized by using methods of classification, simplification,
and interpretation.

Keywords: science-business collaboration, colla-
boration levels, university, company, governmental institu-
tions, commitments, responsibility.

Introduction

This theoretical article summarizes the in-
sights of different authors into levels of science-bu-
siness collaboration and commitments of respective
participants of the process, which get formed at the-
se levels.

Novelty and relevance of the article. Scien-
ce-business interaction is regarded as an instrument
of knowledge and technology transfer; therefore re-
cently much attention is being paid to these relations-
hips that are very important due to their effect on eco-
nomic development and welfare (European Commis-
sion, 2008). This explains the interest of governmen-
tal institutions, public organisations as well as busi-
ness sector (e.g., industrial associations and research
centres) in this process (Spithoven, Vandecandelaere,
2009). Relationship between science and business,
between high technologies and economic growth inc-
reasingly more often is the subject of scientific rese-
arch and public discussions (Carayol, 2003; Schiller,
Diez, 2007; Etzkowitz, 2008; Spithoven, Vandecan-
delaere, 2009).

Science institutions (specifically universities)
play the decisive role of knowledge creators and dis-
seminators in society. It is more and more often said
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that science institutions should not only traditionally
teach and do research, but also undertake the “third”
mission, the aim of which is to intensify the collabo-
ration between science and business (D’Este, Patel,
2005; Giuliania, Arzab, 2009). Transfer of knowled-
ge and technologies between science and business ac-
quires increasingly greater significance as the factor
of economic development of regions (Etzkowitz, Klof-
sten, 2005). The collaboration concept as such can
be analyzed from very different perspectives, but in
this article collaboration is understood as continuo-
us process of science-business interaction when see-
king common aims, which consists of a certain con-
tent and organization elements.

One of the essential elements of organization
of collaboration process is levels of collaboration as
well as roles and responsibilities of the participants
of this process. Science-business interaction is deter-
mined by many factors, the identification of which de-
pends on various levels of interaction. Here the hig-
her level of interaction becomes important; this level
is called collaboration between different sectors. The
collaboration can be at many different levels, that is,
atindividual, group, institution, sector and national le-
vel, whilst its forms may be “intra-forms” or “inter-
forms” (Inzelt, 2004).

The scientific problem of the article can be de-
fined as follows: classification of levels of collabora-
tion is complicated, because respective form can be
attributed to both internal (intra) and interpersonal (in-
ter) categories, therefore it is considered appropriate
to theoretically concretize the levels of the process
of collaboration according to models of roles of par-
ticipants, allowing for respective limits of responsi-
bility.

Talking about the level to which the scienti-
fic problem has been researched, Santoro (2000);
Santoro and Gopalakrishnan (2000); Carayol (2003);
Monjon and Waelbroeck (2003); Inzelt (2004); Etzko-
witz and Klofsten (2005); Eun, Lee and Wu (2006);
Leydesdorff (2006); Ahmad, Junaid (2008); Etzko-
witz (2008); Cao, Zhao and Chen (2009); Ponoma-
riov and Boardman (2010); Bruneel et al. (2010) and



others should be mentioned, as in their publications
and research results interpretations the levels of colla-
boration, responsibility, roles and commitments can
be identified. Nevertheless, in the research works
by Lithuanian authors these aspects are rarely found
(e.g., Maurusaitiene (2007) analyzes interaction bet-
ween vocational training and science, where specific
levels of collaboration are emphasized).

Research subject: levels of science-business
collaboration, roles and responsibilities of partici-
pants.

Research aim: having analyzed the levels of
science-business collaboration, to identify the roles
and limits of responsibilities of participants in theo-
retical aspect.

Research objectives:

1. to review levels of science-business colla-
boration,

2. to analyze different roles of participants
(sectors) of the process of collaboration in
this interaction,

3. to identify commitments and limits of res-

ponsibilities of science and business.
Research methods: analysis and systemiza-
tion of literature on management, sociology, econo-
my, public policy, psychology by using methods of
classification, simplification, and interpretation.

Levels of science-business collaboration

Science-business relationship is constantly
changing, because it is determined by many factors,
therefore it is necessary to identify various levels of
interaction, especially bearing in mind that the pro-
cess of collaboration as a continual interaction. Ac-
cordingly, it is discussed in this article about the hig-
her level of interaction, namely collaboration betwe-
en different sectors. Having summarized researches
by different authors, Inzelt (2004) claims that colla-
boration can occur at different levels, i.e., individu-
al, group, institution, sector and national level, whilst
its forms may be “intra-forms” or “inter-forms”. So-
metimes, however, levels of collaboration cannot be
classified accurately since a certain form may be asc-
ribed to both an intra- and inter-category. This article
details respective levels of science-business collabo-
ration, without paying much attention to macro- and
mega-levels. Classification of levels of collaboration,
which is given in Figure 1, has been made with refe-
rence to levels of interaction as described in the artic-
le by Maurusaitiene (2007) as well as to conclusions
and insights of other researchers. Therefore it is pos-
sible to distinguish the following levels of process of
science-business collaboration: micro-, meso-, mac-
ro-, echo-, and mega- levels (see Figure 1).

Echo
SO

Me
Micro

Mega
Macro

Regional / national level

Formal collaboration

Level of organisations

Non-formal communication

International level

Fig. 1. Levels of science-business interaction (collaboration)
Source: made by the authors of the paper with reference to Maurusaitiene (2007).

On microlevel science-business interaction en-
compasses individual collaboration between represen-
tatives of different sectors. It must be noted that in
this case very important is direct and indirect commu-
nication between persons as well as reciprocal trust.
This becomes a starting point of each level of colla-
boration (Inzelt, 2004) and an impulse to exchange
knowledge in the process of innovations (Schartinger
et al., 2002). On individual level of science-industry
interaction there are ad hoc consultations of compa-
ny employees at universities, lectures of company em-
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ployees at universities, lectures of faculty members,
regular (informal) discussions between faculty mem-
bers and company employees at conferences, semi-
nars, meetings of professional associations, and pur-
chasing of results of university research (patents) on
ad hoc basis (Inzelt, 2004). According to the latter
author, such an interaction can be considered to be
rather isolated.

On mesolevel the real collaboration between
universities and industrial companies begins. In this
interaction Schartinger et al. (2002) see significance



of personal and non-personal communication. Me-
anwhile having summarized the publications by ma-
ny scientists, Kitagawa (2009) emphasizes experien-
ce of organizational learning and knowledge manage-
ment in cooperation between universities and indust-
rial companies.

But interaction, let alone collaboration, will
not necessarily manifest only when people meet. Ac-
cording to Melin (2000), cited from Ponomariov and
Boardman (2010), at first the interested parties have
to clarify the mutual interests. Although many inte-
raction subjects and interested parties carry out acti-
vities on the same geographical plane, their activities
are not of the same type. According to Inzelt (2004),
through direct interaction business companies and
scientific institutions ensure that lecturers are employ-
ed as regular consultants at business companies, that
university researchers or lecturers teach and instruct
company employees, that joint publications by uni-
versity teachers and company employees are prepa-
red, that members of university and companies joint-
ly act as advisers for doctoral dissertations and mas-
ter theses, that shared intellectual property rights of
university professors and company employees are
protected.

On echolevel of science-business sectors inte-
raction the following forms of collaboration can be
distinguished: possibility to use special equipment
belonging to company or university and research re-
sults; investment into university infrastructure; for-
mal collaboration in the field of R&D, e.g., contractu-
al research or joint research projects, knowledge dis-
semination through continuous or temporary mobili-
ty from universities to companies or by establishing
new spin-offs (Inzelt, 2004). The latter two forms of
interactions between institutions and persons are of
unique character.

On macrolevel the education and “business
systems interaction manifests in formation of strate-
gies and policy” (Maurusaitiene, 2007), e.g., partici-
pation in discussions when deliberating issues of pro-
gram, sector, or national level (Shapiro, 2007); crea-
ting “technology areas” at regions or establishing na-
tional-level “Modern Research Fund” (Daujotis et
al., 2006). To this level can also be assigned scienti-
fic research centres at the U.S. universities, which ha-
ve been analysed in the article by Ponomariov and Bo-
ardman (2010). These authors consider the program-
mes of these universities to be the hallmark of policy
of science and technologies of national and regional
levels of developed countries. Various programmes
and mechanisms envisaged in them are aimed at ensu-
ring interaction and collaboration between different
institutions and sectors.

We support the view of Hennemann, Rybskib,
Liefnera (2010) that National research policies seem
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to interfere with supra-national measures, at least in
case of the EU. The intrinsic motivation of internatio-
nal collaboration in the scientific arena is opposing
national policies that remain within the countries’ bor-
ders (Wagner, 2002). More and more countries, inclu-
ding Germany, are pursuing the establishment of clus-
ters of excellence in recent years to increase the com-
petitive state of their science-base.

Besides, according to van Geenhuizen (2010)
the national innovation system needs also to be men-
tioned, as it influences for example how science and
technology policy, particular public R&D spending,
is organized, and how entrepreneurship and knowled-
ge valorization are valued in society [...], nowadays
national regulation partly originates from European
Union regulation (Rathenau Institute, 2009).

On megalevel, which is regarded as internatio-
nal, global level (e.g., on EU level), there are obvio-
us differences among policies and priorities of indivi-
dual states, which later determine other differences
as well, e.g., differences in structure of investments
aimed at innovative activity and so on (Melnikas, Ja-
kubavicius, Strazdas, 2000).

Hennemann, Rybskib, Liefnera (2010) main-
tain that scientific knowledge creation is a socio-
economically desired process to improve the pool of
available technologies, techniques and methods that
eventually lead to innovation and create economic
progress, i.e. welfare. Policy is highly motivated to
integrate research teams to reduce costs, to pool ide-
as from heterogeneous research environments. One
source of motivation is to be found in research policy
itself, another one stems from equalization policy am-
bitions. While the former can be found in almost all
countries, the latter is unique to supranational organi-
zations like the European Union. Policies to promote
science and technology (S&T) can potentially lead in-
to opposing directions in terms of collaboration dis-
tance. [...] Today, up to 20% of national S&T budgets
are attributed to international science activities (Wag-
ner, 2002). At the same time national funds are try-
ing to out-compete research organizations from other
countries to preserve or improve the competitive ad-
vantage and prestige of their own organizations. [...]
Especially the European Union (EU) pays very much
attention on collaboration and on international joint
projects at the same time (Hennemann, Rybskib, Lief-
nera, 2010).

Examples from the US National Science Foun-
dation (NSF), according to Hennemann, Rybskib,
Liefnera (2010), show that international research col-
laboration is also encouraged by funding opportuni-
ties through a large pool of counterpart science fun-
ding agencies (cp. NSF Office of International Scien-
ce & Engineering OISE). Summarizing the insights
of other researchers, the latter authors maintain that



today, international collaborations with US research
organizations are steadily increasing and are most
common for researchers world-wide, and examples
from China show the implementation of measures to
support international joint projects with EU partners
in the context of the 973 Program1 and by the Minist-
ry of Science and Technology (Hennemann, Rybskib,
Liefnera, 2010).

Science-business collaboration problems on
mega level are the subject of the book Responsib-
le Partnering (in German: Verantwortungspartners-
chaften) by European Union interest groups EIR-
MA (European Industrial Research Management As-
sociation), EUA (European University Association),
EARTO (European Association of Research and Tech-
nology Organisations), PROTON (knowledge trans-
fer centres network). The aim of this book is to im-
prove the organization, management, and efficiency
of strategic transfer of knowledge in partnership with
companies and organizations. The book offers recom-
mendations for managers of research institutions, di-
rectors of companies and must help them to generate,
transfer, and apply knowledge in public and private
sectors (Responsible Partnering, 2009, 6).

To summarize we can say that input of univer-
sities and science into economic growth and national
and regional systems of innovations is very important
(Kitagawa, 2009). This achievement is possible when
knowledge transfer mechanisms successfully operate
on local, national and international levels.

Roles of different participants (sectors) of the pro-
cess of collaboration

As knowledge economy forms, relationships
between science, business and governmental sectors
change. Due to intensifying commercialization of

and changes in academic knowledge the government,
industrial sector and academic society absorbs the ro-
les of each other. Until now, the boundaries of these
roles were “very clear” (Mali, 2006) and collabora-
tion was static, with no clear interaction between sub-
jects (Mets, 2009). The new interaction between uni-
versities, industry and government was termed by Le-
ydesdorft (2006) and Etzkowitz (2008) the triple he-
lix that is understood as structure of concurrent sphe-
res and forms of “hybrid” organisations (see Fig. 2).
The appearance of the triple helix (interaction betwe-
en university, industry, and government) is identified
by Etzkowitz and Klofsten (2005) with the main fac-
tor of regional development, i.e., collaboration of
university, industry, and government in establishing
companies in result of academic research (Etzkowitz,
Klofsten, 2005). As abilities to commercialize the re-
sults of interdisciplinary scientific research improve,
there appear more opportunities to efficiently use the-
se knowledge resources.

The mentioned triple helix model (Etzkowitz,
Klofsten, 2005) comprises three basic elements. First,
it presumes a more prominent role for the university
in innovation, on a par with industry and government
in a knowledge-based society. Second, there is a mo-
vement toward collaborative relationships among the
three major institutional spheres in which innovation
policy is increasingly an outcome of interaction rat-
her than a prescription from government. Third, in ad-
dition to fulfilling their traditional functions, each ins-
titutional sphere also ‘takes the role of the other’ ope-
rating on a y-axis of their new role as well as an x-
axis of their traditional function. An entrepreneurial
university, taking some of the traditional roles of in-
dustry and government, is the core institution of an In-
novating Region (Etzkowitz, Klofsten, 2005).

ntermediarie

Gatekeepers

GOVERNMENT

NIVERSITY

Gatekeepers

Intermediaries

Lecturers

Gatekeepers

IND STRY

Fig. 2. Structure of the Triple helix

Source: modified by the authors of the paper with reference to Etzkowitz (2008).

22



Meanwhile Leydesdorft (2006) details the trip-
le helix model by characterizing every sector by the
aims: the aim of industry is to generate assets, of aca-
demic community — to produce innovations, and the
aim of government is public management. The men-
tioned sectors being involved into joint activity, inte-
raction of bilateral and trilateral relations can be ex-
pected. Nevertheless, it must be stated that in the trip-
le helix model very important is active role of the go-
vernment policy. Therefore, we can say that spheres
with distinctly different functions, €. g., academia: ba-
sic research; companies: product development should
each concentrate on their traditional functions and in-
teract across distinct, strongly defended, boundaries
(Etzkowitz, 1998).

The “triple helix” concept recently becomes the
manifestation of technologies transfer departments at
universities, incubators for supporting technology-
oriented companies, and science parks establishment
(Schiller, Diez, 2007). Universities were established
as long ago as the Middle Ages and in the feudal and
industrial society they performed the role of suppor-
ters only (Etzkowitz, Klofsten, 2005), but now they
become equal to industry and government — the most
important institutions of the industrial society — and
together with them they solidify the main institutio-
nal system of post-industrial, knowledge society.

When continuing the started detailing of the
triple helix model, the reliance is on its components
that were distinguished by Etzkowitz and Klofsten
(2005). First, knowledge society admits the more im-
portant role of a university (than of industry or go-
vernment) in the process on innovations. Second, a
tendency appears to build relationships between the
three main institutional sectors when innovation poli-
cy more and more often becomes the result of interac-
tion, not the government’s instruction. 7Third, without
the traditionally performed functions each institutio-
nal sector “assumes the role of the other” as well. The-
refore by undertaking the traditional roles of indust-
ry and government an entrepreneurial university be-
comes the main institution of an innovative region.
Knowledge region is a deliberately created construct
in which there are many subjects, including the triple
helix of government, industry and university, the engi-
ne of which is a “collective entrepreneur”. Therefore
the differences in motives, activities and organizatio-
nal cultures among the parties interested in collabora-
tion highlight the organizational and managerial fac-
tors that are important in transfer from university to
industry (Siegel et al., 2004).

When seeking to describe the role of each of
the interested parties of the triple helix, peculiarities
of their activities are often analyzed. One of the main
differences between a company and a university is
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that when making decisions at a company economic
efficiency is the basis, while at university it is not al-
ways so. Analyzing various publications, Eun, Lee
and Wu (2006) define the role of a university in so-
ciety not only by economic logic, but also by “social
contract” related to work distribution between diffe-
rent organizations (e.g., universities, public research
institutes, industrial companies, etc.). These authors
maintain that various forms of management of know-
ledge industrialization can appear in two-dimensio-
nal space one axis of which reflects attention to eco-
nomic efficiency, and the other one — social contract
in a certain society. Furthermore, it is assumed that
attention to economic efficiency is reflected by choo-
sing management from orientation to market and hie-
rarchy, and social contract in certain society can eva-
luate how entrepreneurial the university is. Entrepre-
neurship of universities of different levels could be
classified by different management of universities:
“Science university”, “Research university”, and “En-
trepreneurial university”. A question arises of how to
define the roles of a university (e.g., should a univer-
sity establish university-managed companies or not);
this question is analogous to the question on compa-
ny limits.

Referring to Sedlacek (2010) who has summa-
rized the conclusions of other researchers, on the one
hand universities are sometimes seen as the linking
or bridging element between “the state as a single pro-
vider of knowledge as a public good, and the corpora-
tion as the appropriate institution for the provision of
knowledge as a quasi-proprietary good”, on the other
hand universities are facing increased political pres-
sure to raise research funding from industry and con-
tribute actively to economic development. So, “uni-
versity roles: Human resource, science findings and
technology inventions, spin-offs / start-ups” (Etzko-
witz, Zhou, 2007). According to Petrauskaite (2010),
the university is also responsible for forming new
firms in incubator facilities. To put that simply, in the
words of Kitson et al. (2009) “[...] the university’s ro-
le is bringing people and universities together”.

Etzkowitz (2008) also notes that reciprocal inte-
raction between universities and government, betwe-
en university and industry, and between government
and industry increases with assuming respective ro-
les. Although identity of each institution is maintai-
ned, the collaboration with other sectors just makes it
stronger. Therefore at incubators a university teaches
the organizations, and at lecture halls — the persons.
Additionally, when a university is engaged in techno-
logy transfer, it becomes a type of development of
a new product, which is called the traditional func-
tion of industry. Academic mission of entrepreneurs-
hip is integrated with teaching and research. When a



university assumes the role of an entrepreneur, it na-
turally becomes closer to industry, especially if the-
re is no large geographical distance between institu-
tional sectors. However, as noted by that author, not
everybody agree that a university should take the ro-
le of an entrepreneur. Many academicians are of opi-
nion that a university carries out its mission best by te-
aching and doing research, and thus avoiding broader
role in economic and social development. Agreeably
to this view, a university carries out the third mission
best through the first two in the first place. But even
the scientists holding the most sceptical view towards
commercialization of knowledge are increasingly mo-
re interested in practical application of scientific rese-
arch (Etzkowitz, 2008).

According to Bramwell and Wolfe (2008), in
the regional context universities can be seen as multi-
faceted economic subjects, not only creating non-ex-
pressed knowledge and human capital, but also acting
as important institutions. Their activities encompass
local networks creation and development and know-
ledge dissemination by connecting these networks to
worldwide networks. Florida (1999), Betts and Lee
(2005) emphasize that it is important to discover and
retain current talents who are important factor of dy-
namics of growth of regional economy (Bramwell,
Wolfe, 2008).

Furthermore, according to Noseleit, Slavtchev
(2010), “in a more systemic view of regional inno-
vation, Graf (2010) shows that universities, through
their pronounced degree of interregional linkages,
may absorb globally generated knowledge and circu-
late it regionally, thereby reducing the risk of regio-
nal technological lock-in (Grabher 1993; Bathelt et
al. 2004). The new technological knowledge and op-
portunities may create new technological pathways
that cause new industries to emerge and to grow”.

Meanwhile the role of universities in the regio-
nal innovation process depends on the local economic
structure and on the strengths of the university in qu-
estion. Richard Lester, the MIT industrial innovation
specialist, has argued that there are four types of local
economic evolution that can be influenced by univer-
sity-business interactions (Kitson et al., 2009):

New industry formation;

Industry transplantation;

Diversification into technologically-rela-
ted industries;

Upgrading of existing industries.

Thus, universities and other knowledge produ-
cing institutions play a new role in society, not on-
ly in training students and conducting research, but
also in making efforts in seeing that knowledge and
human capital is effectively put to use (Etzkowitz,
2004).
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In the previously mentioned recommendations
book Responsible Partnering (in German: Verantwor-
tungspartnerschaften) (2009) it is emphasized that in
interaction of science-business collaboration higher
schools through their activities and research serve the
public interest, therefore they are expected to take the
role of knowledge imparters. Consequently the acade-
mic institutions feel pressure to strengthen their inde-
pendence towards application in the first place. They
must prove that knowledge can be used widely and
managed in professional way.

The new role of universities is also emphasi-
zed by Cao, Zhao and Chen (2009). They maintain
that universities have understood their commercial ro-
le and are important participants in many science and
technology parks despite their limited influence on in-
novations and entrepreneurship. The greater part of
academic transfer of technologies is not the commer-
cialization of research products, but rather the trans-
fer of personnel from academic to business sector.
Hershberg, Nabeshima and Yusuf (2007) agree with
this by claiming that in science-business interaction
the role of a university is to teach the employees of in-
dustrial companies. Because links between universi-
ties and industrial companies are very weak, there are
attempts to strengthen them through contractual rese-
arch and consultations. In addition, it must be noted
that universities ensure other mechanisms of know-
ledge transfer that are also important (Bramwell, Wol-
fe, 2008). First, they generate and attract talented pe-
ople who contribute both to evaluation of non-expres-
sed knowledge in local economy and to stratification
of local labour market. Second, besides doing funda-
mental research, universities also formally and infor-
mally, by specialized competence and equipment sup-
port companies the activities of which are based on
the R&D work in progress. Third, universities act as a
channel enabling companies to access “global pipes”
of international academic knowledge research net-
works. Finally, without isolating themselves from the
community in an “ivory tower”, they can act as “go-
od members of society”, i.e., support establishment
and growth of companies by facilitating exchange of
the non-expressed knowledge through networks of in-
novative companies.

Generalizing the statements of other authors as
well, Monjon and Waelbroeck (2003) note that uni-
versities have two different roles: propose new ideas
and help to finish the projects that are in progress.
Lecturers have an important role in commercializing
the academic research. According to Cao, Zhao and
Chen (2009), involvement of lecturers takes place to-
gether with disclosure of research, and application of
licences — together with working under licences in
further development of activities. Faculty employees



who specialize in fundamental research may not reve-
al new ideas, because they do not want to do applied
R&D activities that are often necessary for business
so that it is interested in obtaining licences for uni-
versity inventions. Another case can be that univer-
sity employees may not understand the commercial
potential of their ideas. We have to note that scien-
tists often do not reveal their inventions because they
do not want to risk by postponing publications in the
process of patenting and licensing. Spin-ofts founded
by enterprising members or students of the faculty al-
so licence the intellectual property of the university,
commercialize inventions that are often helped by in-
cubators, risk capital funds or funding from own capi-
tal (by covering all expenses on establishment of com-
panies), and business support systems founded by
universities. Such policy together with commercial
orientation of university research and its intellectual
heights explains why some universities generate mo-
re spin-offs than others. Additional incentives must
attract faculty members to commercialize important
inventions, including royalties and capital. Distribu-
tion of royalties among inventors and university can
also impact establishment of spin-offs at the faculty
so that university inventions are used.

Although some academics and industrialists
wish the university to return to its traditional role of
training students and publishing research findings,
[...] academics would prefer to return to an era when
federal support was sufficient to meet the needs of
their research enterprise, few see this as a realistic
possibility. The conflicts are no longer about whet-
her the university should pursue knowledge for pro-
fit, but over the shape that organisational innovations
to accommodate industry connections will take (Et-
zkowitz, 1998).

The authors of the article could not find many
roles analyzed as widely as university role is discus-
sed, which reflect responsibility of industrial compa-
nies in science-business interaction. Yet certain pecu-
liarities of roles will be highlighted in this article. In
the opinion of Santoro and Chakrabarti (2002), lar-
ger, more mechanistic companies (especially in re-
source-intensive industries) use knowledge transfer
and research support relationships to develop compe-
tence in the technology areas that are not the main
ones. On the contrary, small companies, particularly
in the sector of high technologies industry, pay more
attention to the main technology areas through tech-
nology transfer and cooperated research. In another
publication Santoro and Gopalakrishnan (2000) main-
tain that university research centres have access to in-
tellectual resources and infrastructure of world-class
fundamental research, and industrial companies usu-
ally have practical experience, financial resources,
possibilities for placements for students as well as to
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employ university graduates and students. Therefore,
looking from business perspective, the main contribu-
tion from industrial companies to this interaction is to
create and help maintain the infrastructure for colla-
boration and to fund scientific research programmes
of mutual interest (Lovrek, Kos, Mikac, 2003).

The companies the aim of which is to be inno-
vators or early adopters on the market prepare their
strategy of collaboration with the university after re-
flecting upon current and future knowledge (Bekkers,
Bodas Freitas, 2008). One strategy is more orien-
ted towards research based on collaboration and ag-
reements by encouraging absorption of interrelated
knowledge, another is more dependent on patents,
licences, and specific organized activities to increa-
se the possibility to access and absorb the systemic
knowledge. In both cases, when companies need to
adapt the published scientific knowledge for specific
needs of their products and market, they also need to
rely on the scientific publications, informal contacts
with university researchers and students (Bekkers,
Bodas Freitas, 2008).

Therefore, to summarize we can state with re-
ference to Etzkowitz, Zhou (2007) that industry’s ro-
les are goods, tax, R&D investment, venture capital.
When detailing roles of industry it must be noted, ac-
cording to Petrauskaite (2010), that “industry, in this
case, is responsible for economic production and tra-
de. Its main goal in expansion of high technologies
is to absorb university-generated knowledge for im-
provement of technological productivity. Technologi-
cal productivity is associated with the science-intensi-
ty of patents (Leydesdorff, Meyer, 2007). A firm can
enhance its absorptive capacity by training its person-
nel, by carrying out R&D, and by using advanced ma-
nufacturing equipment (Schiller, Diez, 2007)” (Pet-
rauskaite, 2010).

At the same time it can be said that industry
usually acts as a knowledge recipient, and universi-
ties or other science and research institutions act as
knowledge holders, therefore to realize these roles it
is necessary for both the holder of knowledge and the
recipient to have certain qualities which facilitate the
knowledge exchange between them. First of all, ac-
cording to Delfmann, Koster (2010), knowledge hol-
ders must be willing to share their knowledge. Usual-
ly it is within the power of the knowledge holder to re-
gulate the amount and quality of the knowledge they
share. Secondly, knowledge recipients must have suf-
ficient absorptive capacity and must be open to new
influences that are potentially capable of increasing
their efficiency (Cowan et al., 2000). This role classi-
fication is not static; the holder can become the reci-
pient, just like the recipient can become the knowled-
ge holder (Delfmann, Koster, 2010).



To conclude this chapter, it is necessary to dis-
cuss the role of one more participant (sector) of the
process of collaboration: it is not possible to develop
a university-industry relation without considering the
role of government. According to Brouwers, van Dui-
venboden and Thaens (2009), “more and more go-
vernment acts as public entrepreneur and venture ca-
pitalist in addition to its traditional regulatory role of
setting the rules of the game (Etzkowitz, 2005)”.

With reference to van Geenhuizen (2010) lo-
cal/regional authorities may — in a collaborative ef-
fort — connect their thematic interests with the ones
at university and other higher educational institu-
tes in a broader context of cluster formation, in such
a way that there is sufficient alignment of themes and
activities. This role of connector also involves brin-
ging together other main players in valorisation in
the region, particularly larger firms. A few municipa-
lities/regional authorities are already quite experien-
ced and successful in this role in the Netherlands (li-
ke the region of Eindhoven); for most municipalities/
regional authorities, however, the role is new and of-
ten highly complicated due to the involvement of
more than one large city, a number of (different)
universities and higher educational institutes, and a
large diversity of themes that are difficult to connect
(Geenhuizen, 2010). The latter author also states that
municipalities/regional authorities could also act mo-
re actively as an initiator of new policy tools, par-
ticularly new financial incentives in responding
to the need for easy access to venture capital (later
stages of technology-based spin-offs) (Geenhuizen,
2010). Therefore, as noted by Etzkowitz (2004), go-
vernment programs have an important role to play,
not only from the national level — top down — but also
from the regional and local level — bottom-up. When
top down policies meet bottom-up initiatives in coo-
perating in these efforts, that is perhaps the most dy-
namic and fruitful result. In Brazil, after the failure of
science parks, university initiatives to establish incu-
bators were supported by national, regional and local
governments as well as industrial associations” (Et-
zkowitz, 2004). It follows that “government’s roles:
funding, policies and laws, information networks”
(Etzkowitz, Zhou, 2007).

To elaborate on the roles of this participant, the
authors of the article referred to Etzkowitz (2008),
so the author concludes that this encouragement can
be manifested in the following means (Etzkowitz,
2008):

1. Establishment of a legitimate authority wit-
hin a territory is extended from the public
sphere to the private sector, promoting sta-
bility and reducing uncertainty in interac-
tion (e.g. government guarantees are given
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to private capital so that with such insuran-
ce it may take greater risks in investing in
new ventures);

Levying of taxes to support protection of
the nation and promotion of the general
welfare is extended by using the tax sys-
tem in a targeted fashion to provide special
incentives and benefits;

Establishment of rules to support the econo-
mic life including laws to charter firms and
foundations and to regulate the conduct of
markets and currency systems (e.g. new
(hybrid public-private) agencies are estab-
lished to promote innovation);

Use of a legal system to establish special
rights such as patents or temporary mono-
polies to promote innovation;

Provision of basic research funding to es-
tablish a linear model of innovation (e.g.
provision of public venture capital to crea-
te an assisted linear model of innovation).

To summarise, we can bring in Petrauskai-
te (2010), who maintains that the government sup-
ports development of high technologies through fun-
ding programs and changes in the regulatory environ-
ment.

Another important aspect of participants of
science-business interaction and their roles is possib-
le advocates of such interaction. Summarizing rese-
arches by many authors, Ahmad, Junaid (2008) state
that such persons perform the main role in partners-
hip, because they understand the character of diffe-
rences between university and industry as well as ha-
ve insight into how one has to work at these essen-
tially different environments. The advocates demonst-
rate the ability to stimulate the appearance of mutu-
al communication, make additional efforts for long-
term relationships. An advocate is a leader of the te-
am who is rather skilled, very experienced in wor-
king in both sectors, attractive, arousing interest and
having a strong will to overcome challenges. An ad-
vocate is able to stimulate the appearance of relations-
hip. Talking about participants of the process of colla-
boration it is also necessary to mention one more ro-
le: that of intermediaries. 1t must be noted that as in-
termediaries can be seen various knowledge and tech-
nology transfer institutions and other establishments.
According to Hofer (2006), many universities have
centralized technology transfer institutions related to
science-industry collaboration. Most of them offer
the following services: intermediation relations, sup-
port for industry and university scientists when set-
ting up joint projects. Depending on the size of the-
se institutions and specialization of the university,
technology transfer institutions may offer additional



services, e.g., patents, licences, and consultations on
entrepreneurship issues. As state funding decreases
scientists urge to reduce the central university person-
nel and cut bureaucracy. At the same time universities
and their central service departments (including tech-
nology transfer institutions) attempt to centralize in-
formation about current and potential partners in col-
laboration seeking to rationalize efforts for professio-
nal collaboration and to boost funding from the third
party (industry). Nevertheless, because in this article
important are only science-business collaboration le-
vels, therefore, despite involvement of advocates, in-
termediaries or government, the emphasis is on the
two participants most widely analyzed in this artic-
le: science/universities and business/industry. Conclu-
ding this chapter it must be said that it is necessary to
briefly introduce the commitments of the main partici-
pants as drawing of limits of responsibility, although
it is possible to claim that responsibility, in part, be-
comes apparent through disclosure of roles of partici-
pants as well. For this reason in the following chap-
ter we will only briefly review the mentioned aspects
that are related to roles of individual participants of
the process in collaboration.

Commitments of business and science and limits
of responsibility

Continuing the discussion on commitments
and responsibility that accompany collaboration it
must be noted that “these relationships involve diffe-
rent levels of commitment financial and otherwise by
industrial sponsors, including the involvement of in-
dustrial sponsors in problem selection and research
collaboration. Conversely, the level of commitment
required of a university and its faculty in the commer-
cialisation of research varies in intensity according
to the mechanism selected [...] each concentrates on
their traditional functions and interact across distinct,
strongly defended, boundaries” (Etzkowitz, 1998).

Santoro (2000) notices that industrial compa-
nies and universities may collaborate maintaining va-
rious links: by communicating formally and informal-
ly, by funding various activities, by lending resources
and by committing to each other. Although at first the
subjects gather for collective actions, this usually do-
es not yield a collective result. The subjects may be
reluctant to commit to each other, and sometimes it
happens so that joint efforts and integral nature of pro-
jects become scattered. According to Klijn and Teis-
man (2003), results can be achieved only after respon-
sibilities have been clearly separated, when subjects
of both parties (as a rule, public and private) focus on
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their tasks. This determines the organized contracts-
based collaboration, but not partnership.

Bruneel, D’Este, Salter (2010) also note that
many university departments have connections with
industrial companies, therefore the latter could com-
mit to university more and follow many of its rules
and procedures, by informally communicating with
university teachers the representatives of the compa-
nies could discuss the education-related issues (e.g.,
students’ placements), communicate with universi-
ty administration closer (rather than, for example,
only with university research services departments
through joint research projects).

As to commitments, Etzkowitz (1998), summa-
rizing researches by other authors proposes that scien-
ce-business relations can encompass levels of indust-
rial commitment (financial and other), including in-
volvement of industry into problem solving and co-
operation in the area of scientific research. And vice
versa: the level of commitment of a university or its
faculty to commercialize research depends on the se-
lected mechanism of collaboration. Sufficiently detai-
led business commitments and their explication are
given in the Table 1.

Often the collaboration itself and hence the
commitments and responsibility are formalized. In ag-
reements between business and research institutions
the responsibility is split taking into account current
institutional fragmentation in both private and public
sectors. Such agreements, according to Klijn and Teis-
man (2003), are a known, tried, and proven method
of management of public-private relationship. Furt-
hermore, agreements reduce risk and opportunism.
Yetin practice different rules that are more appropria-
te for the specific situation are often followed.

Summarizing the opinions of other authors
(Geisler, 1995; Azaroff, 1982), Santoro (2000) says
that highly intensive industry-university relations are
characterized by high level personal interaction and
resources allocated by industrial companies. Because
in more intensive collaboration more resources are al-
located and personal interaction of higher level appe-
ars, an assumption can be made that because of this
tangible results of higher level should be produced.
The latter author claims that industrial companies
will intensify relations with universities only when
they see that in the past these relations have been suc-
cessful in creating next generation knowledge and
technologies. A strong reciprocal relationship betwe-
en intensity of relations and tangible results demonst-
rates that gradual interaction exists. This gradual inte-
raction has influence on what role each party plays in
technological changes.



Table 1

Logical explanation of commitments on business side

Commitments

Business rationale

Commitment one
Sponsor students studying business relevant
subjects (such as STEM)

To encourage young people to study the subjects that business values.

Commitment two

Provide financial support to new graduate rec-
ruits (through sign-on bonuses to reduce stu-
dent loans, for example)

Young people should not be deterred from acquiring a degree by the
prospect of accumulating debt. Sign-on bonuses would help with finan-
ces and send a signal to graduates that business values their abilities.

Commitment three
Commit time and resources to participating in
degree programme advisory boards

Greater business involvement in programme advisory boards will help
improve the business relevance of courses, and build on the successful
example of Foundation degrees where businesses and universities have
worked together to design degree courses.

Commitment four

Provide work experience opportunities for stu-
dents at the pre-university stage, as well as du-
ring and after university

Offering placements through organisations such as The Year in Indust-
ry would develop young people’s employability skills at an early stage
and give them a better understanding of the world of work.

Commitment five
Offer more internship or placement opportuni-
ties

Short-term internships give young people opportunities to shadow staff
and gain some knowledge of the workplace. Longer-term sandwich pla-
cements — of six months to a year — allow students to work on real pro-
jects and can be a useful recruitment tool.

Commitment six
Give students access to real-life projects or re-
sources during their time in HE

This will build the development of practical skills and is often a feature
of MBA programmes and should be extended to more undergraduate
degrees. Such partnerships will help students relate their knowledge to
a work-based environment.

Commitment seven
Offer students jobs at the end of their penultima-
te year of study

Graduates would enter employment more ‘job ready’ and could receive
a partial salary in their final year of study to support their finances.

Commitment eight

Business to develop relationships with universi-
ties and explain what type of skills they need to
develop for their workforce

Universities can be important providers of workforce training. The
CBI-UUK Stepping Higher report on developing workforce provision
showed that while universities had to be more responsive to employers’
requirements, business also needed to take a lead in developing these
relationships.

Commitment nine
Working with universities as a core part of their
innovation activity

Evidence strongly suggests that the most innovative companies find
their work with universities helps them to boost their competitive ad-
vantage, but the UK continues to lag behind some of'its European neigh-
bours in the overall proportion of businesses engaged in innovation-re-
lated links with universities.

Commitment 10
Working with public funders to plan research
projects that meet business needs

Collaborating with research funders will help in planning projects
which better meet business needs, and help equip young researchers
with skills which business will value.

Source: Stronger together: Businesses..., 2009.

Although, according to Quetglas and Grau

and research advisers.

(2002), university teachers/researchers are stimula-
ted to participate in professional activities outside the
university, the duty of every member of the faculty is
to ensure that such additional activities do not inter-
fere with a university’s commitment to teach, carry
out research and provide public services. And univer-
sity’s responsibility is to ensure that its relations to
private industries do not interfere with relations bet-
ween lecturers and students. Faculty members can al-
low themselves no professional activities outside uni-
versity or outside interests, which would negatively
affect responsibility to students of them as lecturers

28

To conclude, it should be mentioned that all
parties of collaboration not only have clear roles that
often overlap, which requires flexible reaction to va-
rious circumstances and situations, but also these ro-
les, in certain sense, define responsibility of those par-
ticipants, hence also the commitments that in each ca-
se can be elaborated on various aspects.

Conclusions

Analysis of science-business interaction being
completed, we can distinguish several levels of colla-
boration: micro-, meso-, echo-, macro-, and mega-le-



vels. Each level is characterized by different intensity
of relations and character of communication.

Important roles of university, lecturers, interac-
tion advocates, intermediary institutions, industrial
companies, and government in science-business inte-
raction have been identified. The new interaction bet-
ween universities, industry, and government is reflec-
ted in the triple helix that is understood as structure
of concurrent spheres and forms of “hybrid” organi-
sations. The appearance of the triple helix is identi-
fied with the main factor of regional development,
i.e., collaboration of university, industry, and govern-
ment in adapting results of academic research to com-
panies.

Each of the interested parties of the process of
collaboration assumes appropriate responsibility and
commits itself to seek satisfaction of interests of all
the parties. The results can be achieved only after res-
ponsibilities have been clearly separated, when sub-
jects of both parties (as a rule, public and private) fo-
cus on their tasks. In agreements between business
and research institutions the responsibility is divided
taking into account current institutional fragmenta-
tion in both private and public sectors.

A strong reciprocal relationship between in-
tensity of relations and tangible results demonstrates
that there is gradual interaction that has influence on
roles of each participant of the process of collabora-
tion that are played in changes in knowledge and tech-
nologies.
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Mokslo ir verslo bendradarbiavimo lygmenys ir dalyviy vaidmenys: teorinis aspektas

Santrauka

Mokslo ir verslo sgveika, kuri laikoma ziniy ir
technologijy perdavimo instrumentu, rySys tarp moksli-
niy tyrimy, auks$tyjy technologijy ir ekonominio augimo,
vis dazniau tampa vieSyjy diskusiju objektu. Mokslo ins-
titucijoms priskiriamas ne tik tradicinis moksla ir tyrimus
vykdancios institucijos vaidmuo. Jos raginamos imtis ,,tre-
Closios“ misijos, kurios tikslas — intensyvinti bendradarbia-
vima tarp mokslo ir verslo. Bendradarbiavimo tarp moks-
lo ir verslo konceptas Siame straipsnyje suprantamas kaip
nuolatinis saveikos tarp mokslo ir verslo procesas siekiant
bendry tiksly, kuri sudaro tam tikras turinys ir organiza-
vimo elementai. Vieni esminiy bendradarbiavimo proceso
organizavimo elementy yra bendradarbiavimo lygmenys ir
to proceso dalyviy vaidmenys bei atsakomybé.

Moksling straipsnio problema galima nusakyti
taip: nors teorijoje iSskiriami bendradarbiavimo tarp moks-
lo ir verslo lygmenys, lygmeny klasifikavimas, tuo labiau,
kad atskiry bendradarbiavimo formy priskyrimas lygme-
nims yra sudétingas procesas. Taip atsitinka todél, kad néra
aiskiy riby tarp atskiry bendradarbiavimo lygmenuy formy:
atitinkama forma galima priskirti tiek vidinés, tiek tarpas-
meninés saveikos kategorijai. Teoriniu pozitiriu pasidaro
tikslinga bendradarbiavimo proceso lygmenis struktiirizuo-
ti pagal dalyviy vaidmeny modelius, numatant atitinkamas
dalyviy atsakomybés ribas.

Tyrimo objektas — mokslo ir verslo bendradarbia-
vimo lygmenys, dalyviy vaidmenys ir atsakomybé.

Straipsnio tikslas — iSanalizavus mokslo ir verslo
bendradarbiavimo lygmenis bei identifikuoti dalyviy vaid-
menis ir atsakomybés ribas teoriniu aspektu.

Straipsnyje apzvelgiami mokslo ir verslo bendra-
darbiavimo lygiai; iSanalizuoti skirtingi bendradarbiavimo
proceso dalyviy (sektoriy) vaidmenys mokslo ir verslo sa-
veikoje; nustatyti mokslo ir verslo isipareigojimai ir atsa-
komybés ribos. Nagriné¢jama ir susisteminama vadybing,
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sociologing, ekonoming, viesosios politikos, psichologiné
literatiira taikant klasifikavimo, simplifikavimo, interpreta-
vimo metodus.

[vertinus jvairius pozilirius pirmojoje straipsnio
dalyje isskirti Sie bendradarbiavimo tarp mokslo ir verslo
proceso lygmenys: mikro-, mezo-, echo-, makro- ir me-
galygmuo. Bendradrabiavimo mikrolygmuo atskleidzia
tiesioginés ir netiesioginés komunikacijos tarp asmeny bei
pasitikéjimo svarba: individualus bendradarbiavimas tam-
pa kiekvieno aukstesnio bendradarbiavimo lygio atspirties
tasku. Straipsnyje aprasytas mezolygmuo i$skiriamas kaip
Htikrasis®“ mokslo ir verslo bendradarbiavimo lygmuo,
apimantis nuolatines abiem interakcijos dalyviams pri-
imtinas bendradarbiavimo formas: bendras mokslininky
ir verslininku publikacijas, mokslininky darba imonése,
bendrus projektus ir tyrimus. Literatiiros analizé rodo, kad
echolygmeniui budingos $ios bendradarbiavimo formos:
galimybé naudotis specialia imonei arba universitetui pri-
klausancia jranga ir tyrimy rezultatais; investicijos { univer-
siteto infrastruktira, formalus bendradarbiavimas MTTP
srityje. Strateginei mokslo ir verslo partnerystei svarbiis
du straipsnyje isskirti bendradarbiavimo lygmenys: mezo-
ir echolygmuo.

Antrojoje straipsnio dalyje pateikiamas naujas po-
zitris { mokslo ir verslo bendradarbiavimo proceso dalyviy
vaidmenis. Naujoji saveika tarp universitety, pramonés ir
valdzios apibréziama remiantis ,,trigubos spiralés* koncep-
tu, kuris suvokiamas kaip sutampanciy sfery struktiira ir
,.hibridiniy* organizacijy formos. Be mokslo ir verslo sa-
veikos ,,trigubos spiralés® modelyje akcentuojamas ir val-
dzios vaidmuo. Saveika tarp universitety ir valdzios, tarp
universiteto ir pramonés, tarp valdzios ir pramonés straips-
nyje iSryskinama aprasant suinteresuotyjy Saliy vaidmenis.
,,Irigubos spiralés” modelis leidzia iSrySkinti naujus savei-
kos aspektus: svarbesni universiteto vaidmeni inovacijy



procese; inovacijos suvokiamos kaip saveikos rezultatas;
akcentuojamas pasikeitimas vaidmenimis tarp instituciniy
sektoriy. Apibendrinant skirtingas i{zZvalgas universiteto
vaidmuo saveikos procese suprantamas kaip universiteto
tarnavimas visuomenés interesams perduodant zinias ir
pritaikant jas konkretiems visuomenés poreikiams. Pramo-
nés vaidmuo sgveikoje islieka labiau tradicinis — kurti ir
padéti islaikyti tyrimams skirta infrastrukttirg bei finansuo-
ti abipusio intereso moksliniy tyrimy programas. Démesys
straipsnyje skiriamas valdzios institucijy bei tarpininky ins-
titucijy vaidmeniui.

Treciojoje straipsnio dalyje aptariami mokslo ir
verslo bendradarbiavimo isipareigojimai. Teigiama, kad
isipareigojimai priklauso nuo pasirinkty bendradarbiavi-
mo formy. ISanalizavus literatlira daroma iSvada, kad la-
bai intensyviis pramonés ir universiteto santykiai pasizymi
auksto lygio asmenine saveika ir iStekliais, kuriuos skiria
pramonés imonés. Rezultaty galima pasiekti tik aiSkiai
atskyrus atsakomybeg, kai abieju Saliy (dazniausia — vieSo-
sios ir privacios) subjektai susitelkia | savo uzduotis. Sutar-
tyse tarp verslo ir mokslo istaigy atsakomybé paskirstoma
atsizvelgiant | esama institucing fragmentacijq tick viesa-
jame, tiek priva¢iame sektoriuje. Stiprus abipusis rySys
tarp santykiy intensyvumo ir ap¢iuopiamy rezultaty rodo,
kad egzistuoja laipsniné saveika, kuri turi jtakos kiekvie-
no bendradarbiavimo proceso dalyvio vaidmenims, kurie
salygoja pokyc¢ius ziniy ir technologijy srityje.

Bendradarbiavimas gali vykti skirtingais lygiais,
t. y. individualiu, grupiniu, instituciniu, sektoriaus ir nacio-
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naliniu lygiu, o jo formos gali biiti vidinés (intra-) ir tarpas-
meninés (inter-). Visos bendradarbiavimo tarp mokslo ir
verslo formos yra biitinos sgveikai sukurti, taciau realiau-
sias bendradarbiavimas vyksta mezo- ir echolygmenyse.
Nustatyti reik§mingi universiteto, déstytoju, saveikos Sa-
lininky, tarpiniy institucijy, pramonés imoniy ir valdzios
vaidmenys saveikaujant mokslui ir verslui. Naujoji savei-
ka tarp universitety, pramongs ir valdzios atsispindi ,,trigu-
bos spiralés® modelyje (angl. Triple helix), kuri suvokiama
kaip sutampanciy sfery struktiira ir ,,hibridiniy* organiza-
cijy formos. ,,Trigubos spiralés® atsiradimas tapatinamas
su pagrindiniu regioninio vystymosi veiksniu, t. y. univer-
siteto, pramonés ir valdzios bendradarbiavimu pritaikant
imonéms akademiniy tyrimy rezultatus. Kiekviena suinte-
resuoty bendradarbiavimo proceso Saliy prisiima tam tikra
atsakomybe ir jsipareigoja siekti visy Saliy interesy paten-
kinimo. Rezultaty galima pasiekti tik aiSkiai atskyrus atsa-
komybe, kai abieju $aliy (dazniausia — vie$os ir privacios)
subjektai sutelkia démesi i savo uzduotis. Sutartyse tarp
verslo ir mokslo jstaigy atsakomybé paskirstoma atsizvel-
giant | esamg institucing fragmentacija tiek vie$ajame, tick
privac¢iame sektoriuje. Stiprus abipusis rySys tarp santykiy
intensyvumo ir apéiuopiamy rezultaty rodo, kad egzistuoja
laipsniné saveika, kuri turi jtakos kiekvieno bendradarbia-
vimo proceso dalyvio vaidmenims, kurie lemia pokycius
ziniy ir technologijuy srityje.

Pagrindiniai ZodZiai: verslo ir mokslo bendradar-
biavimas, bendradarbiavimo lygiai, universitetas, kompa-
nija, valstybinés istaigos, isipareigojimai, atsakomybé.
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