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Innovation nowadays is one of the key elements of counties’ competitiveness.
In the face of continuous world economic changes, open innovation business
model implementation allows many companies to improve and accelerate their
innovation processes through collaboration. Universities as traditional sources
of knowledge might be involved in such kind of collaboration. In developing
countries, which are in transition towards innovation-based economy, as
Russia, open innovation business model can serve as a tool to speed up this

transition.

The Master’s Thesis explores the implementation of open innovation model in
collaboration between companies and universities in global scale and
particularly in Russia. The study is qualitative and it is based on integrative
analysis of literature, secondary data and results of the survey, conducted

among Russian universities.

In the thesis a model for implementation of open innovation into Triple Helix
model is elaborated. The study also explores not very common practice of
reverse-directional interaction - from industry to university. The findings of this
research show a necessity of solving the identified problems in parallel with
implementation of open innovation concept in university-industry

collaboration.
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1. Introduction

The part one includes theoretical background, identification of the research gap
and research questions. Theoretical framework and clarification of central
concepts are given in this chapter as well. The rest of this chapter is devoted to

thesis’ structure. Delimitations of the research are presented in the last subchapter.

1.1. Background

University-Industry (U-1) collaboration as a phenomenon and as a concept in
academic literature has a rather long history: starting with preparing qualified
employees by universities for industry, and finishing with framework agreements
between higher-education institutes and companies (Kenney, 1987). For instance,
MIT's Research Laboratory of Applied Chemistry in 1927 had a paid contract on
research, value of which was $172 000 (Kenney, 1987), that has approximately
the same buying power as $2 309 000 for 2013 (according to Inflation Rate
Calculator by Tim McMahon (McMahon, 2013). By years the relationships were
developing by own actors’ efforts, by policy improvements and general economic

evolution processes.

Nowadays U-I relationships play a very significant role in generating innovations
(Perkmann & Walsh, 2007). There are a lot of complementary assets from one
side to another: educated graduates, scientific discoveries, independent view on
technical issues (Chesbrough, 2006) - from university side: additional findings,
equipment, industrial experience, field-testing opportunities (Perkmann, et al.,
2013) — from industry side. However in the recent time, a lot of researchers tend
to consider these relationships not just as a mutual collaboration, but more from
perspective of growing importance of external sources (Perkmann & Walsh, 2007;
Chesbrough, 2006) and exploitation (Bozeman & Dietz, 1999), in the context of
networking (Howells, et al.,, 2012; Van der Steen & Enders, 2008) and
commercialization of internal R&D (Perkmann, et al., 2013; D’Este & Patel,
2007; Markman, et al., 2008). All of these contexts are covered by concept of
open innovation (Ol) (Chesbrough, 2003). Some authors are already discussing

these relationships using the term open innovation (Perkmann & Walsh, 2007;
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Howells, et al., 2012; Lucia, et al.,, 2012) and some are focusing more on
relationships in particular, without discussion of Ol concept (Lin & Boziman,
2006; Siegel, et al., 2004; Ramos- Vielba, et al., 2009).

The concept of open innovation offered by Henry Chesbrough in 2003 has
obtained a wide circulation in both: academic literature and real strategies of
companies as well as in consulting firms’ recommendations (Lichtenthaler, 2011).
Nowadays there is a big discussion about what “open innovation” actually is and
how to identify it. In other words there is a problem of open innovation indicators
or formalization (Chesbrough & Brunswicker, 2013). Originally, Chesbrough

explained the nature of open innovations like this:

“Open innovation is a paradigm that assumes that firms can and should use
external ideas as well as internal ideas, and internal and external paths to market,
as the firms look to advance their technology. Open innovation combines internal
and external ideas into architectures and systems whose requirements are defined
by a business model” (Chesbrough, 2003, 24).

Later Chesbrough added one aspect to definition of open innovation:

“This approach places external ideas and external paths to market on the same
level of importance as that reserved for internal ideas and paths to market in the
earlier era” (Chesbrough, 2006, 2).

In that study the original definition is used. To make the phenomena clearer
Chesbrough also explains the difference between Closed innovation Model (the
traditional one) and the new one — Open. In the closed innovation model, which
worked successfully for the most of 20" century, borders of the firm are closed to
the environment and new ideas are coming exclusively from the firm’s own
research base. The best ideas are selected and developed and the less fit ideas or
projects are shelved. Thus there is a single way of the ideas to enter the funnel of
projects’ selection and one way to go out — to the market as new products and
services (Appendix 1, Figure 1, left). Chesbrough illustrates the success of Closed
Innovation by such examples as breakthroughs made by Thomas Edison in the
closed laboratory of General Electric and transistor, created by Bell Laboratories
(Chesbrough, 2006).
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As any kind of changes, switching from closed to open model at the end of 20"
century had several reasons. Chesbrough (2003) calls them erosion factors and

name these causes:

- Mobility of highly skilled personnel: knowledge acquired at college,

training or at work started to spill out from different fields at research labs;

- Increasing availability of venture capital: private capital, which was

growing new businesses started to create competitors for large firms;

- Shortening product lifecycles and then time to market: forcing companies

to mobilize other kinds of resources besides internal ones;

- The increased supply of highly capable external suppliers: that challenged

firm’s ability to benefit from the own knowledge silos;

- Diminished US hegemony: the expansion of competitiveness from non-US

companies;

- Improved knowledge markets: new sources of information (Internet)

allowed increasing of customer’s education (Chesbrough, 2003; Hemphill, 2005).

In contrast to closed model, in open innovation model, ideas can come from both
internal and external sources and moreover, inventions, ideas or products can
enter the market at any stage of their development — by patenting, licensing,
technology spin-offs, or by traditional launching to the market (Appendix 1,
Figure 1, right). Henry Chesbrough (2006) illustrates the use of this model by
practices of such companies as IBM, Intel, Procter & Gamble (P&G)
(Chesbrough, 2006). The role of Procter & Gamble in open innovation practices
are discussed by many authors (Huston and Sakkab, 2006; Dodgson et al., 2006;
Gassmann, 2006; Lichtenthaler, 2011; Lazzarotti et al., 2009 and many others).

Researches define three types of OI: outside-in (inbound Ol), inside-out
(outbound OI) and coupled Ol. So-called outside-in process is in bringing outside
ideas into the company (Chesbrough, 2006). Another type of open innovation
process — inside-out implies the overcoming of barriers to let the usefulness ideas

go out of the company (Chesbrough, 2006). Gassmann & Enkel (2004) also



12

highlight so-called coupled process — combination of outside-in and inside-out
open innovation processes by working in alliances with complimentary
companies. Researchers characterize this type of partnering with other companies,
universities, competitors, research companies as strategic networks. However,
Huston et al. (2006), describing those networks, only highlights the aspect of
turning to external resources in order to complement the lack of inside technical
knowledge. The particular example of coupled process is given by Gassmann &
Enkel (2004): “Fento-Second Ultra-Fast Quantum Device” was created in
Hitachi’s Cambridge Laboratory (HCL), which is used for developing ultra-fast
switching devices in high-end telecommunication and ultra-fast computing. The
discovery is based on the “wave” nature of the electron (Gassmann & Enkel,
2004).

Concerning the university-industry collaboration under the types of Ol processes
it could relate to any of them: depends on the interest of each party, their
motivation and the side from which the collaborative initiative is coming. In other
words, it depends on particular type and direction of interaction (chapter 3.2.),

motivation (chapter 3.1.) and particular objectives of the project.

Chesbrough in his book, while discussing collaboration with universities,
highlights the importance of such resource as graduate students, because of the
comparatively law cost of their labor in combination with high level of
enthusiasm. Moreover, professor claims that researchers from academia are
valuable not just by sharing useful ideas and breakthrough technologies, but even
more by serving on a technical advisory board. Scientists are able to provide

independent perspective on technical issues (Chesbrough, 2006).

Even though the theory of open innovation gained a widespread in academic
literature, it got criticism as well. Trott & Hartmann (2009) in their paper examine
carefully the explanation given by Chesbrough (2003) and argue that open
innovation is “Old wine in a new bottle”. Criticism based on the idea of the ’false
dichotomy’, which implies that companies were already practicing Ol, the theory
is just a representation of concepts and findings presented over the past 40 years.
The researchers also claim that Ol model is linear, because the trajectory of

knowledge flows is linearly forward. Moreover, Trott & Hartmann (2009)
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highlight that in the theory of Ol — the inside borders between the company’s
departments are closed (Trott & Hartmann, 2009).

In spite of criticism the theory of open innovation is widely discussed in the
literature in the last decade — see Appendix 1, Figure 2 (Vrande, et al., 2010;
Dahlander & Gann, 2010). The necessity of using outside technology and
scientific advice, even in cases of a strong in-house scientific base is a wide
known fact since SAPPHO project in the 1970s (Radosevic & Yoruk, 2012). The
theory of Ol brings together the ideas on different sources of external knowledge,

but also includes the organizational changes for successful innovations.

1.2. Research gap, objectives, research questions and

delimitations

The field university-industry collaboration in the context of open innovations is
very wide. Nowadays exists the problem of identifying open innovation and
therefore, obviously, the same problem exists for this particular type of
collaboration. That’s why the most general and key research question of this study

is:

How is university-industry collaboration executed as a part of open innovation

framework?

To answer this question literature review and analysis of the survey results is
used. However, in the questionnaire the term ‘open innovation” and even simply
open are not used, in order not to confuse the respondents and to focus on the
practical problems. The analysis of the openness is made by indirect questions
about dynamics of collaboration with industry.

In the particular area of open innovations two research gaps are identified by
Howells et al. (2012). The first one is that open innovation practices are
considered in the literature as activities mostly only undertaken by firms and there
is less discussion about other kind of actors as universities, for instance. The
second research gap is that companies, which are practicing open innovations, are

mostly considered in isolation, without taking into account other actors of their
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environment (Howells, et al., 2012). Simply taking the two actors into account at
least in the literature review solves the first issue. The second one is solved by
evaluating the collaborative processes from both perspectives academia and
industry. The literature review together with the survey results analysis are done
to solve these problems in Russia.

One of the themes, which are not widely discussed in the literature, is the reverse-
directional interaction: the process of collaboration with universities, which is
initiated by the industry (firms). The search in databases (SCOPUS, Web of
knowledge, EBSCO) shows that combination “from industry” & “to university”
are quite rarely discussed, and in the most of the cases authors discuss funds
provided by industry, no other kinds of collaboration. Therefore, one of the
objectives of this research is to explore this reverse directional interaction, its’
nature and manifestations in general and in particular context of Russia. Thus, the

first research sub question, which was elaborated, is:

1) Does the reverse direction (industry-university) of knowledge transfer
exist and, if yes, how is it implemented?

Another objective of this study is to identify the key problems in university-
industry collaboration, their nature and find possible solutions to these problems
based on the previous works related to this topic, analysis of the survey and
integrative analysis of both sources. Therefore, the next research sub questions

are:

2) What is the motivation of each side to initiate collaboration?

3) What are the key problems of university-industry collaboration in general
and in the particular context of Russia?

4) Which solutions could better address these problems?

All the research questions, goals of these questions, methods and data used for
getting the answers to these questions are presented in the table 1.
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Table 1. Research questions, goals, methods and data used

Research questions

Research goal

Method and data

The main research question:
How is university-industry
collaboration executed as a part
of open innovation framework?

Research sub question 1: Does
the reverse direction (industry-
university) of knowledge transfer
exist and, if yes, how is it
implemented?

Research sub question 2:

What is the motivation of each
side to initiate collaboration?

Research sub question 3: What
are the key problems of
university-industry collaboration
in general and in the particular
context of Russia?

Research sub question 4: Which
solutions could better address
these problems?

To identify the forms of
open innovations in the
university-industry
collaboration in general and
in the context of Russia

To test the existence of
interaction with university
initiated by industry (in
theory and practice)

To identify the motives of
both actors to interact

To find the problems in U-I
collaboration in general and
in Russia

To find solutions for
general problems and for
particular Russian problems

Desk research; academic
literature and secondary
data

Desk research, case study,
survey; academic literature,
survey and interview results

Desk research, survey;
academic literature, survey
results

Desk  research, survey,
interview; academic
literature,  survey  and
interview results

Desk  research, survey,
interview; academic
literature, survey and

interview results

1.3. Theoretical framework and central concepts

The theoretical framework of the study is defined by the topic and its central

concepts. These concepts are University and Industry. However, the relationships

between these two phenomena are representing the next concept — Collaboration.

One of the goals of this research is to consider these relationships in the context of

the open innovations theory; therefore it is another key concept. Innovation

represents the outcome of collaboration between universities and industry,

wherein collaboration between the actors is open and reflects the character of the

collaboration presented by Henry Chesbrough’s theory (2003). The theoretical

framework is given below on the figure 1.
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Figure 1. Theoretical framework

To make the discussion of these concepts clearer, it is necessary to identify the
working definition of each phenomena and various topics and subtopics, related to
them, taken from the current view in the literature and the context of the study.

The concepts are summarized in the table 2.

The first concept, which is important to be clarified is University. In the context of
this research University - is a higher education institution or a
technical/engineering school. The respondents of the survey, conducted for this
research are Russian Higher education institutions. The problems related to this
concept in the context of university-industry collaboration could be divided into
internal and external, even though these two groups are interrelated. Among
internal problems there are different organizational issues, management of IP
(Kleyn et al., 2007; Slowinski & Zerby, 2008), university patenting (Dalmarco et
al, 2011; Leydesdorff, et al., 2010; Leydesdorff, 2012; Mowery, et al., 2005),
bureaucracy (Siegel, et al., 2003; Siegel, 2004), educational issues and role of
university-industry collaboration in that (Lucia et al., 2012). Other important
aspects related to this concept are the start-up and spin-off companies based on
university research (Shane, 2004). Among external problems there are such as
governmental policy (van Hemert, 2013), lack of funding (Bruneel, et al., 2010;

Kleyn et al., 2007), dependency on economic changes as a global recession in
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Euro area, social problems and ‘brain drain’ (i.e. the outflow of highly talented

and/or educated individuals to other regions).

Table 2. Working definitions of central concepts, related problems and

literature
Concept/ Working definition  Related problems/ Related literature by
topic subtopics key authors in the
concerned in this thesis  context of u-I
collaboration
University Higher  education Internal problems: Kleyn et al. (2007);
institution or organizational problems; Slowinski & Zerby
technical/engineerin  management of IPR; (2008); Dalmarco et al.
g school patenting; bureaucracy; (2011); Leydesdorff &
educational issues, start- Meyer (2010);
ups, spin-offs; Leydesdorff, (2012);
External problems: Mowery, et al., (2005);
governmental policy, Siegel, et al., (2003);
lack of funding, Lucia et al., (2012);
influence of economic others
changes, social
problems, brain drain.
Industry 2 dimensions: the Lack of human Kathoefer &  Leker
global understanding resources, qualification (2010); Siegel, et al.,

Collaboration

Open
innovation

as  manufacturing
(profit-making)
activity as a whole,
and less  global
meaning-profit-
making
enterprises/compani
es

The interaction of
two or more actors,
which provides
equal or various
extent of benefit
(both tangible and
intangible) to each
side and can be
initiated by one actor
or by several ones as
well
Paradigm,
suggests that
valuable ideas can
come from inside or
outside and these
ideas have the same
level of importance

which

of staff; “Not Invented
Here” (NIH) syndrome;
lack of opennies to
others’ ideas

Research collaboration
Motivation to collaborate

Problem of Ol indicators;
Problem of defining the
“Open collaboration”

(2003)

Bozeman, et al. (2013);
Perkmann, et al
(2013), Abramo, et al.,
(2011)

Chesbrough (2003),
(2006);
Howells, et al., (2012);
Laursen &  Salter
(2006)

The next concept to be described is Industry. In the context of the topic this term

has two dimensions: the global understanding as a manufacturing (profit-making)
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activity as a whole, and a less global meaning, which is represented by profit-
making enterprises. In this research industry is considered from the point of view
of collaboration with universities, therefore, the problems, which are discussed,
are mostly related to the research collaboration. Among the issues are the
following: shortage of highly-qualified personnel, lack of funding and new

technologies, growing competitiveness (Meyer-Krahmer & Schmoch, 1998).

The term collaboration may also be defined in different ways. In the context of
this research the meaning of this phenomenon is close to the definition, given by
Bozeman et al. (2013): “social processes whereby human beings pool their human
capital for the objective of producing knowledge” (Bozeman, et al., 2013, p.3).
However, the authors highlight that even if the aim of producing knowledge is not
reached, the attempt to do so will still be defined as collaboration. Researchers
note that publishing articles is not necessarily the purpose or effect of cooperation,
although often an article on the studied topic appears in the end. The common
meaning particularly for university-industry interaction, in other words academic
engagement is defined by Perkmann et al. (2013) as “knowledge-related
collaboration by academic researchers with non-academic organizations”
(Perkmann, et al., 2013, p. 424). Nevertheless, in the definition given by
Perkmann et al. there is a term collaboration within itself and the direction of the

impulse of this collaboration is clear: from academia to industry.

It is obvious, that the kind of interaction considered in this study, is knowledge-
based, because the university is primarily a source of knowledge or human
scientific and technology capital. Abramo et al. (2011) highlight that single
research collaboration may take place between not just two actors. According to
the research findings, cooperation between two parties only is the most common,
but the participation of several companies and several universities in pursuit of
common objectives also takes place (Abramo, et al., 2011). Therefore, following
the purposes of this research the term collaboration could be defined as the
knowledge-related interaction of two or more actors, which provides benefit (both
tangible and intangible) to each side and can be initiated by one actor and by

several ones as well.
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Abramo et al. (2011) defines two levels of exploring the phenomenon of
university-industry collaboration: the organizational level (university-company)
and single disciplinary sector (Abramo, et al., 2011). This research is devoted to
the first, more global level of studying university-industry collaboration with

general perspective.

The next key concept open innovation, which suggests that valuable ideas can
come from inside or outside and these ideas have the same level of importance,

was discussed in the part 1.1.

1.4. Structure of the thesis

The rest of the thesis is structured as follows. Chapter two is a detailed description
of the research design and methodology. In the third chapter most of the aspects
widely discussed in the literature are considered in details in the attempts to find
theoretical implications for answering the research questions. The list of these
important subtopics includes:

- the nature of collaboration and motivation of each side to work together;

- links of interaction;

- the reverse-directional interaction;

- personal profile: description of a typical person, who is most likely to
work on establishing and maintaining cooperation;

- Triple Helix model: general and Russian;

- University-industry collaboration in the context of open innovation;

- Good practices of university-industry collaboration;

- Problems of university-industry collaboration.

The fourth chapter is devoted to the analysis of secondary data, including
statistics, legislative initiatives, reports of government organizations and private
companies, international companies’ reports. This analysis is given to sum up the
situation and to balance the view of both sides (universities and industrial
companies). The whole chapter 5 is an analysis of Russian survey results, and it
also includes a review of the expert’s opinion. Chapter 6 is a discussion and

summary of findings from the literature review and surveys results analysis.



Finally, in chapter 7 the general research conclusions and suggestions for further
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research are given. The thesis structure is visualized in figure 2.

INPUT

OUTPUT

Background knowledge and Chapter 1 Analysis of the research field,
current view in the literature R INTRODUCTION .| objectives, research questions,
on Ol and U-I collaboration d | theoretical framework and
description of central concepts
v
Research objectives; original Chapter 2 Formalized methodology; set
questionnaire; existing RESEARCH DESIGN AND .| of methods; research design;
research methodologies and METHODOLOGY data collection and data
methods analysis; delimitations
v
Literature and current opinion Chapter 3 Understanding of the state of
of researchers in the field of Ol _ THEORETICAL | theartin U-l collaboration,
and U-I collaboration about BACKGROUND | and position of these
particular subtopics relationships in Ol framework
v
Statistics, texts of legislative Chapter 4 Picture of the current situation
initiatives, reports of ANALYSIS OF in Russia in R&D sector in
government organizations and > SECONDARY DATA »| general and in U-I
private companies collaboration in particular
v
Data gathered through Chapter 5 Key problems in U-I
conducting surveys, data from > SURVEY RESULTS P collaboration in Russia;
e-mail interview with Russian ANALYSIS reverse-direction of
expert interaction; solutions
v
Findings of the literature Chapter 6 Proposals to strengthen and
review; surveys and interview > DISCUSSION »| develop bilateral (U-1)
results analysis relations, implementation of
Ol practices in U-l interaction
v
All the findings of the thesis Chapter 7 Concluding remarks and brief
> CONCLUSIONS p| summary of results, limitations

and suggestions for further
research

Figure 2. Structure of the thesis
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2. Research design and methodology

This study is qualitative by the nature of research questions. However, following
the classification of research methods given by Saunders et al. (2009), this
research should be identified as quantitative, because it is partly based on analysis
of numbers (gathered from the survey results) and this analysis is conducted by
using diagrams and statistics (Saunders et al, 2009). Nevertheless, this master
thesis uses mixed methods in order to fulfill the research objectives. First, the
literature related to university-industry collaboration and open innovation is
overviewed. Then, secondary data related to the case of Russia is analyzed.
Subsequently, on the basis of the project OPEN-UNIC' a questionnaire had been
developed and data was collected in Russia. Finally, the structured e-mail
interview with an expert in university-industry collaboration in Russia was

conducted. For this study mixed methods are beneficial because:

1) it is necessary to explore two completely different perspectives
(university’s and business’ points of view), and taking into account limited
organizational capabilities, the analysis of the companies’ view could be done just
through the analysis of secondary data and literature, when the university’s
opinion is studied through analysis of survey results;

2) analysis of qualitative data should be complemented by quantitative data
analysis in order to fill the gaps in each of the two data types;

3) using independent data sources (literature, secondary data, survey results)
allows to build a more generic view on the situation and to corroborate research

findings — achieving of triangulation effect (Bryman, 2006).

Increasing the reliability and validity of research results the text of the questionary

was pre-tested on the group of three respondents with comments and suggestions.

! Open-UNIC research project focuses on the role of universities as utilizers of unused intangible
assets of firms — patents and ideas — in organized and managed research and student projects.
Research partners are: VTT Technical research center of Finland; Lappeenranta University of
Technology, Kouvola unit; University of Tampere, TaSTI; University of Helsinki, department of
social research. The project is funded by Tekes (the Finnish Funding Agency for Technology and
Innovation).
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2.1. Research design

The research design is presented in Figure 3. The input is literature, secondary
data, survey and interview results. Literature review as a basis for research
questions and questionnaire in combination with analysis of survey results allows

answering research questions and filling in the research gap.

Survey &
Literature Secondarydata interview
results
v
Separate Separate Separate
analysis analysis analysis

|

mmarizing of 3 analysis:
=Problems of U-I
collaboration
=Suggested solutions
*Model of Ol in U-I
collaboration

]
.

N

Figure 3. Research design

2.2. Secondary data analysis

There are several reasons for using secondary data in this research. The first one is
that due to limited organizational capabilities, the exploration of the company’s
view could be done just through analysis of easily available secondary data. This
analysis is needed to balance the view of both sides (universities and industrial
companies). Moreover, in order to identify which particular solutions already

exist in Russian reality, what initiatives are undertaken by Russian government to
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improve university-industry collaboration, it is necessary to analyze in detail the
laws, acts, state programs, reports and also expert literature, which includes
critical evaluation of these initiatives. Finally, to explain certain actions and
events, and the nature or reasons for the decisions, that take place in Russia in the
field of U-I cooperation, to justify, or critically analyze certain steps by decision
makers, it is necessary to refer to the statistics, which represents formal objective
data.

The analyzed secondary data includes mostly written materials, such as:

- Reports (country reports, reports by Russian governmental organizations, reports
by European Commission and others);

- State Statistics Services (Russian Federal State Statistics Service -Goscomstat,
Eurostat);

- Articles in newspapers and magazines (including the ones in Russian);

- Interviews, published on the Internet;

- Public and private organizations’ websites.

2.3. Primary data analysis

Data collection process

The questionnaire for the survey was originally created in Finnish by the team of
research project OPEN-UNIC. It consists of 48 closed and 3 open questions about
University interaction with industry. Russian version is an adopted translation of
the Finnish questionnaire with an added block (plus 3 closed questions) about
special Russian governmental program (supporting the development of
cooperation of Russian higher education institutions and high-tech organizations).
For this thesis and project’s reports the English version was created (including
translation of 3 additional questions from Russian Survey). The questionnaires in

Russian and English are included into Appendix 2.

The survey was conducted through sending questionnaires by e-mail and through
phone-calls. Phone calls were made, if the response was not received within 2
weeks after sending the questionnaire by e-mail, or in cases when the respondents

preferred to answer the questionnaire by telephone;
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During the data collection process there was identified a respondent, who is
presenting not just a particular university, but who is also an expert from the
Ministry of Education and Science of the Russian Federation in the
implementation of projects aimed at the creation of high-tech manufacturing
(Government Decree of 09.04.2010). To gather the expert’s opinion a separate list
of four qualitative questions was elaborated and sent by e-mail. The responses

were received.

Sample description

The sample includes in total 53 Universities in the following regions of Russia: in
Moscow (16), Saint-Petersburg (15), Kazan (3), Tomsk (3), and by 1 University
from 16 other Russian regions. The response rate is 41,5 % with responses from
23 Universities. However, from one university responses were only gathered to
open questions, in the chapter 5 responses from 22 universities are analyzed.

Most of the universities taking part in the survey are partners of Lappeenranta
University of Technology in co-operational education (18/23) and winners of the
Federal State funding program (Decree Ne218) (19/23). The first group of the
respondents was targeted because communication with partnering universities is
easier, and the second group was chosen in order to examine the universities’
assessment of the governmental program efficiency. The sample description is
presented below in the table 3. Among studied universities there are 2 with the
‘Federal’ status, 9 with the status of ‘National Research University’ and one of 2
existing ‘National Universities’ — Saint-Petersburg State University. These
statuses provide additional funding and responsibilities to universities.

For more detailed description of Russian Universities statuses, see chapter 4

(analysis of secondary data).



Table 3. Description of the Universities taking part in the survey

Winner of the Status of Stat.us of Dynamic of the
. . . LUT . National number of
Number University City federal funding Federal .
partner rogram Universit Research partners in the
prog ¥ University last 3 years

Bauman Moscow State Technical University
(National Research University)

Moscow YES YES YES increased

increased

4. Moscow State Forest University Moscow YES NO L
significantly

National Research University Higher School of
Economics

Moscow YES YES YES increased

Moscow State University of Instrument

Engineering and Computer Science (MSUIECS) Moscow NO YES remained stable

10. Perm State University Perm NO YES YES increased

Ogarev Mordovia State University (National

Research University) Saransk YES YES YES increased

S¢



Number University City LUT Winner of the Status of Status of Dynamic of the

partner  federal funding Federal National number of
program University Research partners in the
University last 3 years

St Petersburg University of Fine Mechanics and

Optics (National Research University) St. Petersburg YES YES YES increased

17. St Petersburg State Forest Technical University St. Petersburg YES NO increased

19. St Petersburg State University St. Petersburg YES YES Nétlonél increased
University

9¢

Tomsk Polytechnic University (National Research

21. University)

Tomsk YES YES YES increased

23. Ural Federal University Yekaterinburg YES YES YES increased
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Most of the respondents are managers of R&D or innovations (7 persons), 6 of
them are directors of Universities’ department, only 4 are directors of Research
and Development activities. Among other titles are such as: Vice-Rectors for
work with business, deputy vice rector in Innovations, director of IP and
technology transfer department and director of International Centre for Forestry
and Forest Industry. Only one respondent said that his work is not connected with

U-I collaboration (see Figure 4).

40%

30%

20%

Percent

10%

0%~

DirDep Other R&D_Dir R&DInnMan

Figure 4. Respondents’ profile: job title

Measurement

Most of the questions are built in a way to learn about the condition, progress and
changes of university-industry collaboration in particular Russian university in the
recent three years. In the closed questions of originally-based questionnaire the 1-
5 Likert-style rating scale was used. There 1 means that particular aggregate has
decreased significantly, 2 —decreased, 3 - remained stable, 4 — increased, 5 —
increased significantly. For additional question about governmental program 1-7
scale of program effectiveness was used to have a wider distribution of the
answers to make respondents able to choose the degree of efficiency that matches
their opinion (1 - is not effective; 2 - very little effective; 3 - weakly effective; 4 -
moderately effective; 5 - quite effective; 6 - very effective; 7 - effective and

critically important for universities).
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Methodology of analysis

When data was gathered, first of all it was tabulated into Excel file, and the values
were codded according to the scales used. After that the data set was checked and
uploaded to SPSS and analyzed there. For data exploration and presentation tables
and graphs are used. Bar charts are used to show frequency of values, so the
highest is clear to identify the common trend. Pie charts are used to identify and
show proportions of values for each variable among different cases (universities).

Among descriptive statistics mean is used to calculate the average value.
Delimitations

The one of the research delimitations are the geographical focus on Russia. The
other one is a sample size for Russian case (just 53 with 22 responses, when there
is a plenty of universities in Russia). This limit is determined by the
organizational research capabilities. The limitation by LUT partners and regions
(mostly Moscow and Saint-Petersburg) are also determined by organizational
capabilities and the fact that cooperating universities are more active in the dialog

with a partner university than with others.

Another delimitation is in translation. The nature of the problem is not even in
transmission of meaning of the questions (which was successful), but even more
in deficiencies of policy in Finland and in Russia. For example, one respondent in
the phone talk noted that “there cannot be donations of equipment from company
to university in Russian realities". However, the case of the city-forming
enterprises hire graduates of specific high schools and these companies are
interested in their target training - companies of such a type invite graduates or
students to practice and provide equipment for their training. Because it is spread
mainly in the regions of Russia, the respondent from Moscow could lose sight of
that. The common difference is in the question concerning bankruptcy of
university start-ups. In Russian realities, the company, based in university cannot
be a bankrupt, they “may not engage in any activity”. Nevertheless, some
respondents were active not only in answering questions, but also in giving
comments to questions, which explain more the situation with university-industry

collaboration in Russia.
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3. Theory: university-industry collaboration and open

innovation

The whole part 3 is a review of the literature related to the topic university-
industry collaboration in open innovation. The particular case of Russia is
discussed more in chapter 4 (analysis of secondary data), since the number of
studies about Russia, related to this topic is not big, and even less works are
written in English.

3.1. Motivation to collaborate

The question of motivation is one of the central issues of any collaboration. Two
actors of the considered relationships have a completely different nature, thus they
have different goals of research and collaboration in general. To identify the
motives of each party a detailed analysis is needed. The view on the motivation
problem presented in the topical literature is majorly limited, as is only discusses

the universities' perspective.

Table 4 illustrates the difference between industrial and academic research as
separate concepts. The table represents universities as very closed actors and
industrial companies as open ones. Therefore, industry-university collaboration is

not very natural for the actors (Parker, 1992).

In cases of some Russian universities the process of collaboration with industrial
companies is so unnatural, that the mere idea of talking about it, or about
commercialization of the R&D results annoy their representatives, as these topics
apparently are not allowed for discussion with any outside parties, possibly the
reason is that Russian universities operate under the Russian Ministry of
Education and Science. Especially in cases of state universities, which get their
funding exclusively from Russian government the process of collaboration with
industry is under strict control. That is an illustration of the fact that motivation
and conditions of U-1 collaboration vary not only from one field to another
(Meyer-Krahmer & Schmoch, 1998), but also from one regional environment to

another.
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The reverse-directional interaction (from firm to university) could be described
through motivation of universities to collaborate with firms. The motivation for
academia includes such advantages as: access to resources and equipment; support
for students; getting additional funds from the industry; access to learning
opportunities (testing of findings and getting new ideas) (Perkmann, et al., 2013).

Table 4. The differences between academic and non-academic research

Typical Aspects University Industry

Focus of the Basic Research; curiosity- Applied research; experimental
R&D oriented development

Basic rationale Advance knowledge Increase efficiency

Aim New ideas Profits

Characteristics Idea-centered Practical; product centered
Framework Open Closed, confidential
Evaluation By peers By the boss

Schedule Open-ended Tight, predetermined
Recognition Scientific honors Salary increases

Source: Parker, 1992, Blais, 1990
Responding the universities’ need to find new ideas described in the table above,

knowledge exchange is ranked as the second most important factor for universities
to collaborate. However, the financial factor plays no less important role for
universities for developing these ideas, therefore, getting additional investments
and flexibility of industrial funds are in the top three of motivations — table 5
(Meyer-Krahmer & Schmoch, 1998).

Table 5. Ranking of advantages of U-I interaction from the perspective of

academic researchers

Rank Advantage Relevance Index
1 Additional funds 87
2 Knowledge exchange 84
3 Flexibility of industrial funds 75
4 Additional facilities 61
5 References for public projects 52

Source: Meyer-Krahmer & Schmoch, 1998 cites Schmoch 1997

The academia sees the observation of scientific development as the most
widespread motivation for industry to engage in collaboration with university.
However, the relevance indexes of such factors as solution of technical problems
with university help and recruitment of personnel from universities are relatively

close to the first rank (see table 6 below).
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Table 6. Ranking of industrial interests in interaction with universities from

the perspective of academic researchers

Rank Interest of industry Relevance index
1 Observation of scientific development 82
2 Solution of technical problems 70
3 Recruitment of personnel 69

Source: Meyer-Krahmer & Schmoch, 1998 cites Schmoch 1997
D’Este & Perkmann (2011) identified four most important kinds of motivation for

universirties to collaborate with industry (table 7). Noteworthy, that three of them
are reserch-related and just one reflects the entrepreneurial nature. The study
results show that the most of academics collaborate with industry to further their
research and 74,5% of the respondents rated applicability of research as very
important, at the same time only 11.1% rated seeking IP rights the same way.
Moreover, commercialisation as the factor in general was ranked lowest by
academics (D’Este & Perkmann, 2011). The limitation of the study by D’Este&
Perkmann (2011) is that the survey was conducted among academics from
physical and engineering fields only.

Table 7. Four motivational factors to collaborate for universities

Motivational items Motivation
Source of personal income
Seeking IPRs

Information on industry problems
Feedback from industry
Information on industry research Learning
Applicability of research
Becoming part of a network
Access to materials

Access to research expertise Access to in-kind resources
Access to equipment

Research income from industry
Research income from government

Commercialization

Access to funding

Source: D’Este & Perkmann, 2011

The study also examines the dependence of links of interaction on the particular
motivation. The results show that academics motivated by learning usually take
part in joint research, contract research and consulting activities, at the same time
researchers motivated by commercialization frequently engage in patenting, spin-
offs and consulting. However, the figures show that these commercialization

activities are quite rare in comparison with collaborative research for instance
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(Just 17% of the survey respondents, operating with industry, participate in spin-

off companies, 30% applied for patents).

The one of the most important motivations for firms is in getting access to a
human capital from faculty and students. This fact illustrates the industrial need of
highly qualified personnel highlighted by Meyer-Krahmer & Schmoch (1998).
University could be the right place for searching these people, because they have
that scientific and technical human capital, which represents the “sum of
researchers’ professional network ties and their technical skills and resources”

(Bozeman, et al., 2013, p. 10).

The wider picture of motivation for U-1 collaboration is given by Siegel, et al.
(2003, 2004). The researchers describe U-I technology transfer and consider the
role of the intermediary — technology transfer office (TTO). Authors highlight that
for the most of university scientists the primary motivation for interaction with the
industry is recognition of the scientific community: publications in prestigious
journals, getting grants. The monetary motives as getting financial support are
secondary. Moreover, all US universities have a royalty distribution formula,
which determines the distribution of the profit from royalty between faculty
members (typically the net income to the inventor is from 25 to 50%) (Siegel, et
al., 2004).

For TTOs the primary motivation is to protect the university IP, but to launch it to
the market at the same time. Among secondary motives authors call search of
additional funds and supporting of the technology diffusion (Siegel, et al., 2004).

The primary motive of companies is to get profit. At the same time, to be
competitive they need to have a control over the new technology and to reduce the

time to market (Siegel, et al., 2004).

The summary of the actors’ motives, actions and general perspectives is presented
in the table 8. The table shows the polarity of the general perspectives of
university and industry: scientific vs. entrepreneurial, which differs from one field
to another and from one country to another. However, in general it exists, but it
does not mean that collaboration is impossible - just the reverse is true: the

complementarity of different perspectives will give the results. According to
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D’Este & Perkmann (2011, p. 332): “for universities, the benefits of university-
industry collaboration are best attained by cross-fertilization rather than
encouraging academics to become economic entrepreneurs. Collaboration is
fruitful when it facilitates or contributes to both industry applications and

academic research”.

Table 8. Key stakeholders in technology transfer and their motivation to

collaborate
Stakeholder Actions Primary motive(s)  Secondary Perspective
motive(s)
University discovery of recognition within financial gain and a scientific
scientist new the scientific desire to secure
knowledge community — additional research
publications, grants funding (mainly
(especially if for graduate
untenured) students and lab
equipment)
Technology works with protect and market facilitate bureaucratic
transfer faculty the universities”  technological
office members and intellectual property diffusion and secure
firms/entrepr additional research
eneurs to funding
structure
deals
Firm/ commercializ ~ financial gain maintain control of organic/entrep
entrepreneur  es new property reneurial
technology technologies
Source: Siegel, et al., 2003
3.2. ‘Links’ of interaction between university and industry

To characterize the university-industry collaboration it is necessary to identify the
existing ways of communication between two actors. Researchers use different
terminology to describe these interactions. Considering the influence of public
research on industry Cohen et al. used category channels and sources (Cohen, et
al., 2002). However, they are mostly focused on one direction: influence of
academia on industry. In other studies researchers highlight, that they are
focusing, not just on one-directional driven relationships as technology transfer,
but more on bi-directional interactions or linkages (Roessner 1993; Schartinger et
al. 2002; D’Este & Patel 2005). Linking mechanisms, described by Meyer-
Krahmer & Schmoch (1998) are mostly oriented on academic perspective and
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importance of industry for university. Perkmann & Walsh (2007) highlight that
words channels or mechanisms are not suitable enough to the case of description
of U-I collaboration, because the first one reflects just the media for interaction,
and the second one defines social processes. Thus, both categories were claimed
as too socially-oriented and imperfect in term of generalization. Researchers
suggest using the more general term links to describe the university-industry
mutual cooperation (Perkmann & Walsh, 2007). In the context of this study the

term links was defined as general enough for the moment of research.

Different scientists defined various kinds of interactions, some of them are
repeated from one analysis to another, and some are used by just one particular
author or in particular context only. In table 9 there are different classifications

reviewed in these work.

The mostly discussed in the literature types of interaction are compiled in the
table 10. The compilation is based on literature reviews by Perkmann & Walsh,
(2007), Perkmann et al. (2013) and Boronowsky et al. (2012). Since the most of
academic publications consider the university-industry collaboration from the
university perspective the categorization of ‘links’ is mostly subordinated to the

academia’ goals.
Academic entrepreneurship

The first type of link, academic entrepreneurship, aims at commercial utilization
of inventions, made by academy and further development of them inside of the

company, established and owned (partly) by academics-inventors.



Table 9. Types of interactions between university and industry

by firm members;
12.Contract research and
consulting;

13.Use of university facilities
by firms;

14.Licensing of university
patents by firms;
15.Purchase of prototypes,
developed at universities;
16.Reading of publications,
patent

10.Attendance at
industry sponsored
meetings
11.Creation of
electronic networks

Roessner Meyer- Cohen et al. Schartinger et al. Perkmann&Walsh | D’Este & Patel Ramos-Vielba et al.

(1993), Krahmer&Schmoch (2002), (2002), (2007), (2007), (2009),

interactions (1998), sources/channels | types of knowledge interaction links types of interactions types of interactions
linking mechanisms

1.Contract research 1.collaborative 1.Patents, 1.Employment of graduates by | 1.Research 1.Creation of physical | 1.Consultancy work from

(by industry); research 2.Informal firms; partnership; facilities; a university or public

2.Sponsored research | 2.informal contacts information 2.Conferences or other events 2.Research 2.Setting up spin-off research center

(by lab); 3.education of exchange, with firm and university services; companies 2.Commissioned R&D

3.Cooperative personnel 3.Publications and | participation; 3.academic 3.Joint research projects (financed

research; 4.doctoral theses reports, 3.New firm formation by entrepreneurship; | agreements exclusively by the firm)

4.Workshops, semina | 5.contract research 4.Public meetings | university members; 4.Human resource | 4.Contract research 3.Joint R&D projects

rs and briefings 6.conferences and conferences, 4 Joint publications; transfer; agreements (shared financing or with

(by lab); 7.consultancy 5.Recently hired 5.Informal meetings, talks, 5.Informal 5.Consultancy work public support)

5.Llicensing; 8.seminars for graduates, communications; interaction, 6.Training of company | 4.Training of

6.technical industry 6.Licenses, 6.Joint supervision of Ph.D. and | 6.Commercializati | employees postgraduates and

consultation (by lab); | 9.scientist exchange 7.Joint or Masters theses; on of property 7.Postgraduate training | internships at the firm

7.Employee 10.publications cooperative 7.Training of firm members; rights; in the company (joint 5.Temporary exchange

exchange; 11.committees ventures, 8.Mobility of researchers 7.Scientific supervision of PhDs) of personnel

8.Use of laboratory fa 8.Contract between universities and firms; | publications 8.Secondments to 6.Specific training of the

cilities (by industry); research, 9.Sabbatical periods for industry firm workers provided by

9.Lab visits 9.Consulting; university members; 9.Attendance at the university

(by industry); 10.Temporary 10.Collaborative research, joint conferences with 7.Use or renting of

10.Information disse personnel research programs; industry and university | facilities or equipment

mination (by lab) exchanges 11.Lectures at universities, held participation 8.Exploitation of a patent

or utility model/joint
patents

9.Creation of a new firm
(spin-offs and start-ups)
10.Participation in a joint
venture of hybrid
research centers
11.Informal relationships
12.0ther types of
collaborative activities
13.Non-academic
knowledge diffusion
activities

g€
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Table 10. University-industry links

Type of link

| Description

| Subtypes

Commercialization

Academic
entrepreneurship

Development and
commercial utilization of
technologies invented by

representatives of academy,
and support of these
technologies through a
company they (partly) own

Spin-off companies: inventor-led spin-off,
investor-lead and external entrepreneur-lead
spin-off (Shane, 2004)

Commercializati
on of Property
rights

Transfer of  university-
generated IP  (such as
patents) to firms and

reverse-directional
interaction (from firm to
university)

Selling of patenting; licensing; selling of
prototypes, developed in Universities; joint
patenting

Academic Engage

ment

Research
partnership

Inter-organizational
activities for joint R&D

Joint research agreements, joint research
programs, joint creation (using) of physical

firms

infrastructure (laboratories, incubators, and
research
centers); research joint ventures
Research Activities planning and | Contract Research, Consultancy (Industry
services hosting by industrial clients | Sponsored meetings)
Human Multi-context learning | Training of industry employees; postgraduate
Resource mechanisms training in industry; employment of graduates
Transfer by firms; graduate trainees; internship of
faculties; temporary personal exchanges
Informal Establishing of | Informal meetings; talks; communications;
Interaction relationships on non-formal | conferences
meetings
Scientific Utilization of scientific | Joint publishing; testing theories, hypothesis;
Publications knowledge within industry | Joint supervision of Ph.D. and Master theses;
reading of publications, patents; joint
preparing of conference proceedings
Knowledge Knowledge distribution | Lectures at universities, held by firm members;
sharing (e.g. | (mostly intangible) through | sabbatical periods for university members
through staff | mobility of researchers | (work in the firm, giving lectures, knowledge
movement) between universities and | and experience  sharing); non-academic

knowledge diffusion activities (meetings,
conferences, fairs) (Ramos-Vielba, Fernandez-
Esquinas, & Espinosa-de-los-Monteros, 2009)

Source: adopted from Boronowsky, et al., (2012), Perkmann & Walsh, (2007) and Perkmann, et al., (2012)

Shane, S. A. (2004) describes different types of academic spin-offs according to

leader in the company:

- Inventor-lead spin-offs: companies, which are established and lead by

inventors of technology (“New firm formation” represented by Schartinger et al.

(2002));

- External entrepreneurial-lead spin-off: licensing of university inventions

through technology-licencing offices;
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- Investor-lead spin-off: bringing money and further development of the
technology (Shane 2004).

Universities’ IP commercialization

Patenting and licensing represent the direct universities’ IP commercialization.
The continuous growth of university patenting caused by institutional changes
(such as the Bayh-Dole Act, 1980 and other acts by OECD countries, which are
described in more detail in chapter 3.7) gave a way to decline as a common trend
(see Appendix 3, Figure 2). Scholars explain this declining by “structural” reasons
(Leydesdorff and Meyer 2010) and say that patenting has become a possible
option for universities, but not a core one (Leydesdorff, 2012). Other scientists
highlight the decreasing importance of patenting, licensing and commercialization
in general, compared to other links of interactions such as contract and

cooperative research (Levin et al. 1987; Cohen et al. 2002; Roessner 1993).
Collaborative research

The next university industry link is collaborative research, which includes all the
kinds of activities for conducting joint research. This kind of collaboration returns
us to the notion of resource complementarity, i.e. the actors begin collaboration to
get an access to resources. Both actors could have a monetary or knowledge
expansion gain: companies get human capital, additional funding; universities get
financial support, entrepreneurial base (Bozeman et al. 2013). D’Este & Patel
found joint research agreements among other interactions as a formal type of
linkage representing a collaborative research. It implies involving research
undertaken by both parties (D’Este and Patel 2007).

Schartinger et al. define sixteen types of knowledge interactions and together with
a collaborative research scholars mention another more or less formal type of

linkage as joint research programs (Schartinger et al. 2002).

According to factor analysis, conducted by D’Este & Patel, joint research is a very
independent category, and therefore, the creation of physical facilities is a
separate type of activity (D’Este & Patel, 2007). Nevertheless, the channels and
degree of depth of the university-industry interaction are different from one
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industry to another (Grossman, 2001). From the practical side, joint research may
help to reduce costs and development time, as it was achieved in the US joint

research venture in project in electronics (Perkmann & Walsh, 2007).
Research services

Research services represent activities conducted by the universities, but financed
by the industry. These activities include contract research and consulting. Contract
research is mentioned by most of authors in their categorization as a separate type
of interaction (Cohen et al. (2002), Schartinger et al. (2002), D’Este & Patel
(2007)). In addition, this type of interaction is described as commonly used (by
evaluated share compare to other activities) (Schartinger, et al., 2002). According
to scientific observations, contract research and consulting are widespread mainly
in fields of science with low level of interaction, which almost do not use other
links. This type of interaction could be used in such sectors of science most likely
due to relatively low entry costs, requiring comparably low absorption and

transfer capacities (Schartinger, et al., 2002).
Human resource transfer

Human resource transfer implies direct movement of researchers from academia
to industry (postgraduate training in industry; employment of graduates by firms;
graduate trainees; internship of faculties) or vice versa (training of industry
employees) or interactive process of temporary personal exchanges (Perkmann &
Walsh, 2007). Both sides have motivations for those human resources flows.
Firms establish relationships (network ties) with universities to get an access to
human capital, because the long-term private industry network provides benefits
for current and future research (Bozeman, et al., 2013). Moreover, in context of
collaboration with industry researchers use the category Scientific and technical
human capital (S&T human capital), that implies a sum of individual human
capital, researchers’ tacit knowledge, craft knowledge, know-how and social
capital (networks for further knowledge creation) (Bozeman & Dietz, 1999).
Thus, companies are willing to get a long-term base of S&T human capital. The
academia, as it was mentioned above, gets a support for students and opportunity

to test their findings. However, scholars note the negative influence of industrial
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experience on the number of scientific publications. According to the research by
Lin et al. (2006) and Bozeman et al. (2013) after the first ten years following their
Ph. D., the productivity of scientists with industrial experience starts to decline
compared to not-industry-affiliated ones (three publications less annually as
average). However, industrial experience may, at the same time, increase the
contribution to the cross-disciplinary collaborations (Bozeman, et al., 2013).
Results of the survey, analyzing by Howells et al. (2012), shows that training and
continuing professional development are rated by companies as the most useful

and important types of collaboration with universities.
Informal interaction

Informal interaction as separated type of activities is mentioned by Perkmann &
Walsh (2007), Cohen et al. (2002), Schartinger et al., (2002). This type of
collaboration includes informal meetings, talks, communications, informal
exchanges at forums, conferences and workshops (Schartinger, et al., 2002).
Meyer-Krahmer & Schmoch (1998) in a survey evaluate importance of different
collaboration types from perspective of German professors of research centers.
According to their findings collaborative research and informal contacts are the
most important types of interactions (Meyer-Krahmer & Schmoch, 1998). Cohen
et al. got the common results by survey among managers of US R&D units
conducting R&D in manufacturing industries. Publications/reports, informal
interaction and meetings and conferences (as a separated type of interaction) are
the most important channels of communication between industry and academia
(Cohen, et al., 2002). Howells et al. (2012) got similar results among UK firms as
well: informal collaborations are rated very high compare to the patenting and the
licensing activities (Howells, et al., 2012).

Publications

Publications as another important link of collaboration is noted by Perkmann
&Walsh (2007), Cohen et al. (2002), Schartinger et al. (2002), Meyer-
Krahmer & Schmoch (1998). Remarkable, that research conducted by Cohen et al.
(2002) defines publications (and reports) as the most important channel, at the

same time in Meyer-Krahmer & Schmoch (1998) research this type is almost the
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lowest ranked. However, probably, the most important reason for it is in that
surveys were made from different perspectives (the first one was conducted
among US R&D units in industry and another among German universities). Joint
publications are defined as type of collaboration, when at least one representative
of each party (academia and industry) cooperate (Schartinger, et al., 2002).
However, Bozeman et al. (2013) highlight that in some cases collaborators never
meet or even interact with each other. Nevertheless, in joint supervisions of Ph. D.
and Master’s theses the interaction is provided through third party (students)
(Schartinger, et al., 2002). For the industry such non-interactive way as screening
scientific publications is a source of ideas and indicator of university’s
competencies, which may help to choose the right partner (Fontana, et al., 2006).
According to findings of Fontana et al. (2006) the acquiring knowledge by
companies through the screening of publications may increase a chance of signing
the agreement with Public Research Organizations (PROs), but not effect on the
collaboration, at the same time patenting may become a signal for PROs about the

company’s competencies.
Knowledge sharing

The last type of interaction, identified in this analysis, knowledge sharing, is used
above the Perkmann et al. categorization. It was placed to compile all the separate
interaction activities, relating to knowledge exchange and mobility of research
staff. This type includes such activities as lectures at universities held by firms,
which implies transfer of tacit knowledge (Schartinger, et al., 2002). Sabbatical
periods for university members are also mentioned by Schartinger, et al. (2002)
and reflect the more or less informal knowledge sharing from academia. In
addition Ramos-Vielba, et al., (2009) highlight the non-academic knowledge
diffusion activities considering for research teams only. This subtype includes
meetings, conferences, fairs, and is defined as one of the most common in the
group of researchers together with consultancy, joint research projects,

commissioned R&D projects from firms and informal interactions.

The interesting view on this subtopic is given by Uyarra E. (2010). The researcher
in the study considers university’ role in the economic development and

innovative potential of regions. The author identifies five different roles of
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universities in that development (see Appendix 4, Figure 1). Uyarra gives some
kind of classification of the university relationships by its’ direction. For instance,
universities — knowledge factories represent the unidirectional interaction by
providing new knowledge, know-how, innovations to firms. Relational
universities interacting with mostly large firms take part in bi-directional
interaction, where both actors are sharing their knowledge. It is interesting, that
Uyarra marks the relationships with such a kind of university as implicit bi-
directional (the author does not give explanation to this emphasis, but it can be
assumed that the initiative is more transferred to the side of university, which in
some extend work on a large manufacturing company: whether by contract
research or by creating high-qualified human resources). The entrepreneurial
universities, which play an active commercializing role, are in explicit bi-
directional relationships with large manufacturing firms and Spin-off companies.
The next group, System universities are already in tripartite relationships with
industry and government for developing regional innovation systems through
networks. This kind of relationships reflects Triple-Helix model (see chapter 3.5).
The last model of university identified by Uyarra is so-called engaged university,
which plays the role of integrator: promoting involvement and mobility, creating

the base of skills developing and basic research (Uyarra, 2010).

Summarising the analysis on the types of interactions it is important to define the
actual direction of every action. Figure 5 shows classification of ‘links’ into three
groups: university-industry activities (on the figure they are shifted more toward
the block University); bi-directional interactions (they are green and placed in the
center); industry-university directed activities (on the figure they are shifted more

toward the block Industry).

According to Bozeman et al. (2013), provider of resources couldn’t be defined as
a collaborator; it is rather a patron (Bozeman et al., 2013). Therefore, such types
of activities as Spin-off companies, commercialization of IP, research services
(sponsored by industry) actually has one-direction, the one thing, that university

gets back is funding from business.
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The situation is less univocal with research partnership, because in much of
descriptions by authors the word joint is used. Obviously, that industry is more

like an investor here and University is a source of human S&T capital.

However, in case of operating on a common platform (labs, incubators, and
research centers) entails the bi-directional knowledge exchange. That’s why some

activities in this category are marked with green.

Obviously, that in some cases this generalization is too categorical. For instance,
in a research partnership and in case of provision research services, universities
get more than just funding, they get experience, collaborator for further research,

source of industrial experience.

At the same time, of cause, the every kind of bidirectional link (human resource
transfer, informal interaction, scientific publications, knowledge sharing) may
cause financial benefit for any of the parties (as any kind of promising
collaboration).

The reverse-directional interaction is mentioned by Ramos-Vielba, et al., (2009)
like non-academic knowledge diffusion activities (Ramos-Vielba, et al., 2009),
and during the guest lectures at universities the knowledge transfer from business

experience to academia is conducting.

Considering the motivation of academic side for collaboration it could be a
financial advantage, as fee for instance, or non-financial benefits, as an access to
data from practical side or rare or expensive materials, which could be provided

by industry.

However, according to Perkmann et al. (2013), percentage of scientists involved
in the commercialization (academic entrepreneurship, patenting and licensing) is
significantly lower compared to the academic engagement (collaborative research,

consulting and other non-commercialization links).

Perkmann et al. (2013) give an overview of external engagement of academics.
The results are various from one science field to another, but there is a general
trend, that academic engagement is more common among scientists than

commercialization. For instance, the share of academic entrepreneurship in the



44

given data is no higher 10%, at the same time share of consultancy in most cases
is above 30% (Appendix 4, figure 2) (Perkmann, et al., 2013). Collaboration is
not just more commonly used, but moreover, this type of interaction unlike IP

transfer has a larger value (D’Este and Perkmann 2011).

3.3.  Industry-university collaboration: reverse directional

interaction

As it was mentioned above, the reverse-directional interaction from industry to
university is not disclosed enough as an academic topic. There are discussions on
indirect factors as industry-to-academia human resource transfer, providing
facilities and equipment to university, giving guest lectures by representatives of

business in universities.

The search in two databases (Scopus and Web of Knowledge) with query "from
industry”™ AND "to university" proves the lack of academic research on this topic.
For instance, in Web of Knowledge database 24 articles were founded, but
actually all of ones discussing the Ul collaboration talk about University-to-
Industry direction. Analysis by abstracts shows that founded items are about
technology/knowledge transfer from university to industry. The combination from

industry in founded articles always relates to providing funds from companies.

The search in Scopus database was more productive with initial result in 14
articles, and after abstracts analysis 5 articles were selected as sources discussing
the reverse-directional interaction in some extend. The most of these articles are

analyzed below.

The basic search at the EBSCO data base with query from industry to university
gave result in 1106 sources. Fortunately, to find the directly relevant articles it is
possible to limit the search results by particular sub-topic: “academic-industry
collaboration”. Most likely the target sources are in that category, because others
apparently discuss these relationships indirectly, if they actually do. The final
result with this limitation is 9 sources, from which one is a small column in

periodical. Thus, finally EBSCO data base claim 8 academic articles relevant to
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the sub-topic. The detailed analysis of each article allows identification of one

really relevant source — article by Lucia et al. (2012).

In that article authors discuss the long-term collaboration established between the
University of Zaragoza and the Bosh and Siemens Home Appliances Group.
Lucia et al. consider the advantages and disadvantages of collaborative program
from both perspectives: university and industry. That means that researchers are
considering the reverse-directional outcome as well. Authors research the benefits
for students and for faculty. They name the follows useful activities for students,
initiated by industrial partners: lecture activities; hands-on training; research
activities (covering mainly BSc and MSc theses and Ph. D. dissertations with
supervision from both — university and industry); participating promotion events
(including technical visits to the factory and Technology Competence Center);
participating conferences; participating the BSH-UZ innovation award (the
annual prize that identifies the best invention related to the household appliances
sector. The competition has two nominations: student groups and research groups)
(Lucia, et al., 2012).

Among learning outcomes the authors listed: knowledge of technology, specific
techniques and understanding of particular phenomena; usage of lab equipment,
specific tools, advanced simulation tools; knowledge of specific industrial issues
from experienced people; skills of communication, work in research groups;

industrial experience (Lucia, et al., 2012).

Scientists argue that even though getting funding for research is the most
beneficial for faculty, they also organize technical conferences; apply for a stay as
visiting scholar in the Technology Competence Center in order to collaborate with
research projects; annual group meeting with representatives of the industry
(Lucia, et al., 2012).

According to findings made by Dietz & Bozeman (2005) in the research devoted
to career patterns of US engineers and scientists, the majority of job
transformations among academics and engineers happen in academic-to-academic
direction, it takes about 62.5 percent of all job transformations. However, it is

interesting that the number of industry-to-academia transitions is bigger, than
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academic-to-industry job transformations (8.1 percent of all job transformations

compared to 4.8 percent respectively) (Dietz & Bozeman, 2005).

Lubango & Pouris (2007) researching the influence of industry work experience
on inventive capacity in five local universities of South Africa, argue that human
transfer from industry to university would increase the inventive capacity. The
study results show that this professional flow would improve the scientific and
technical human capital as well (Lubango & Pouris, 2007).

Despite of the lack of development of industry - to university topic in the
academic literature, in practice, this direction of interaction exists, and it works —
in Russia as well. For instance, special centralized association “Finnish-Russian
University Cooperation in Telecommunication (FRUCT)” was created in 2007

and its aims are:

- to help regional universities to build world-class IT and ICT competences
demanded by the industry;

- creation of innovative startups;

- improvement of the innovation ecosystem of Russia and Finland;

- improvement of competitiveness of the graduate students;

- development of cooperation between universities and industrial research
groups (FRUCT, 2008).

The realization of the idea of cooperation between university and industrial teams

gives a lot to academia from business:

- the business environment in that team helps students and university
researchers to get the experience;

- solving particular problems and cases help to concrete the task and to
increase the applicability of academia ideas by getting from industry a valuable
knowledge: industry needs or feedback;

- strong brand from close partnering company may work as a “customer
reference” for universities to keep the best students in the departments and to

increase the prestige of scientific research (Balandin, 2012)
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Obviously, companies have to be motivated enough to provide all these benefits.
In that particular case companies get long-term and high-risk research done by the
universities, they have an access to the latest research results and therefore have

an opportunity to come the first to the market (Balandin, 2012).

Discussing the best practices of industry-university collaboration Salas et al.
(2010) looks at the problem from the business perspective. Their research is based
on a survey of more than 100 projects at 25 multinational companies collaborating
with universities. The authors highlight the importance of two-way knowledge
transfer not just between actors and project managers, but directly between
university research teams and company professionals (Figure 6). According to
authors, the purpose of the reverse directional knowledge flow should be in
informing university teams about the ideas from the company considering
potential linkages with other company activities in addition to the plain
company’s feedback and sharing the corporate vision of the collaboration output

(Salas & Alberto, 2010).

University Company
Researchers Professionals
Project
Manager
University Domain Company Domain

Source: Salas & Alberto, (2010)
Figure 6. Knowledge exchange paths in industry-university collaboration

Hottenrott & Thorwarth (2011) look at particular aspect of industry’ influence on
academia: scientific productivity. According to the research results (based on a
survey among professors in science and engineering in Germany) a big share of
financial support from industry reduces publication output of academics both in
terms of quantity and quality. The authors fear that it proves the “skewing

problem” hypothesis for science and engineering in Germany and restrict the
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knowledge distribution between researchers: that could have a negative effect for
science development. However, the positive affect for academia was identified as
well. It is in improving the volume and quality of applied research, which is
reflected in successfully patented relevant technologies (Hottenrott & Thorwarth,
2011). However, in that study just the financial support from industry was

considered as an aspect of reverse-directional interaction.

Another kind of reverse-directional influence of industry is taking part in
educational programs. Barr (2008) considers the problem of the gap between
graduate students in engineering and industry of civil engineering in UK.
Professor gives the quotation from “Guidelines for Developing Degree and
Further Learning Programmes”, created by Joint Board of Moderators in 2005:

“There should be strong, viable and visible links between departments and the
profession. It is strongly recommended that local practicing engineers should
become involved with the education of students. Industrial liaison groups should
be established and should meet regularly to identify how local and national needs

for graduate employment might influence programmes” (Barr, 2008, p.22).

In other words experts highly recommend the involvement of professionals from
industry into educational process to nurture professionals with an understanding

of the current needs and concerns of industry.

To summarize the discussion of this chapter it is important to note, that separate
structured study considering the industry-university interaction is needed,
especially realizing that the phenomena exists in reality (FRUCT). The analysis
showed that more often authors talk about funding from industry. However, some
researchers pay attention to the knowledge and experience transfer (Salas et al.,
2010, Lucia et al., 2012), highlight that importance and suggest it as an obligatory
requirement for successful collaboration (Barr, 2008). The one of the most
important findings is that authors mention the necessity to involve industrial
companies into educational process and even into its planning (Barr, 2008). Even
though, the collaboration with industry may decrease the time, which scientists
spend on their academic knowledge sharing, that defiantly should increase the

applicability of their research (Hottenrott, et al., 2011) and bridge the gap



49

between two actors. The last important aspect of industry-university collaboration
is social. For instance, Manoj V. (2009) in the article talks about industry’
responsibility not just for unemployment, but for unemployability. The researcher
suggests that industry and university have to join their hands to find solutions for
existing unemployment and for preventing the future ones (Manoj, 2009).

3.4. Personal profile: academia and business, which collaborate

Profile of academician, which is engaged with industry, including age, stage of
carrier and other personal characteristics, is discussed in this chapter. Male
scientists are much more active and successful in collaborating with industry, than
female (Perkmann, et al., 2013). Age is a bit controversial indicator: some
researchers emphasize that more experienced and correspondingly older scientists
have more opportunities in collaboration (Boardmana & Ponomariov, 2009;
Haeussler & Colyvas, 2011), at the same time some authors claim that younger
academics have more mobility for knowledge transfer (Bekkers & Bodas Freitas,
2008; D’Este & Patel, 2007; Giuliani et al., 2010) find that there is a U-correlation
between U-I collaboration and age of academics: the younger and older are more
actively taking part in collaborating with industry, than professors in the middle of
their carrier (Giuliani, et al., 2010). Several researchers do not find any relation
between age and cooperation intensity or its’ commercial output (Gulbrandsen &
Smeby, 2005; Renault, 2006). Perkmann et al. (2013) highlight that the negative
affect of the age could be explained by the practices, which existed in the past: if
the older generation of scientist is not used to collaborate with industry, then most

likely they will not engage with companies (Perkmann, et al., 2013).

Psychological factors also play an important role in research collaboration. One of
them is suggested by Bozeman (2013), it is a job satisfaction: the more satisfied a
scientist is with his (her) position - the more this person collaborates (Bozeman, et
al., 2013).

Considering the technology transfer (TT) between university and companies,
Lauto et al. (2013) highlight four different groups of researchers based on their

involvement in two mechanisms of university—industry collaboration: IPR
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protection and consultancy. Scientists identify 4 different types of person by these

dimensions, which are presented on the figure 7 (Lauto, et al., 2013).

The results of the research confirm hypothesis of the authors: the one is about
positive correlation of researcher’ involvement in TT in case of funding granted
by non-academic organizations and another one is in the positive influence of

breadth of the researcher’s social capital.

=
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University environment
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=
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Source: Lauto, et al., (2013)

Figure 7. Variables having a positive association with the profiles of

technology transfer

Azagra-Caro (2007) identifies the profile of scientists, which interact with
industry very clearly: male, having senior status and administrative position.
Moreover, the author gives the portrait of a firm, which is willing to collaborate
with university: larger size, in science-based sector (Azagra-Caro, 2007).

Lam (2010) highlights four different types of scientists:

1) traditional — which emphasizes the distance and difference between
University and industry and claims that basic research should be done at the

university, and applied and commercial activities — at the firm;
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2) traditional hybrid — agrees with the first type on the importance of the
differentiation University and Industry, but tends to engage with industry in order
to get new knowledge with aware of commercial activities;

3) entrepreneurial hybrid - combines entrepreneurial orientation with an old
school commitment to the core norms of the academic science. They see the
boundaries between University and Industry as open space and do not suppose,
that commercial activities can harm research or educational processes;

4) entrepreneurial scientist — sees science as a commercial activity, which is

compatible with academic career.

According to Lam, the hybrid types are most likely take part in cooperation (Lam,
2010).

3.5. Triple Helix university-industry-government relationships

model

Not just important but very often-decisive actor in the university-industry
collaboration is the government. Thus, the influence of governmental institutions
on university-industry relationships should be considered. The Triple Helix model
of university-industry-government (UIG) relationships represents the interaction
of all of three actors and it was described by H. Etzkowitz & L. Leydesdorff in
2000. The idea of the concept is in understanding the nature of each actor and
building mutual cooperation through tri-lateral initiative (Etzkowitz &
Leydesdorff, 2000) Research has defined three models of interaction between
state, academia and business, which could be named as an evolution of the Triple
Helix model of the relationships. The first model was called as statist and it
describes the dominance of the governmental institutions, which control
university and industry separately and their interactions well. The opposite
laissez-faire model is based on a view that all of three actors exist separately from
each other and there are strong borders between actors and interaction is modest.
The examples of interaction according to this model are Soviet Union Institutions,
triode in France and Latin American countries. In this type of relationships

academia is distant from industry (Etzkowitz, 2008). The changes in the
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environment, appearing of such manifestations of knowledge based economy as
university spin-off firms, the common UIG projects, strategic alliances,
governmental and commercial laboratories - all these moves set in motion a new
model of relationships, see figure 8. In this model all three institutions spheres are
overlapping, actors interact according to the mutual interests and aims, in contrast
to the second type of the model, but at the same time there is no total control from
the governmental side (Etzkowitz & Leydesdorff, 2000).

Tri-lateral networks and
hybrid organizations

X, 2

\/

Source: Etzkowitz & Leydesdorff, (2000)

Figure 8. The Triple Helix Model
Later on, Leydesdorff (2012) described different configurations of Triple Helix

(TH) model, and he named the combination of bilateral relationships (separate
University-Industry, Industry-Government, Government-Industry) as a negative
overlap, because of the differences in their own missions (Figure 9). He suggested
establishing of compromise between integration and differentiation in the trilateral
relationships and overlay of the political, scientific and economical exchange
(Leydesdorff, 2012).

However, there is some criticism of the Triple Helix Model. For instance,
Rodrigues & Melo (2012) state, that TH model has too global level. Researchers
highlight the regional role of universities and the importance of their contribution
to the global economy through local economy (Rodrigues & Melo, 2012). Thus,

they suggest looking at the TH model with more local, regional approach. At the
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same time, Kaukonen & Nieminen (1999) argue that TH is narrow from the
perspective of the global development, that it should have “the glocal dimension”.
Researchers note that the model structure could be different on different levels,
but it should include global system of S&T (science and technology), macro-
regional, national and local systems, where the TH model is operating across
(Kaukonen & Nieminen, 1999).

NN

Source: Leydesdorff, 2012

Figure 9. A Triple Helix configuration with negative and positive overlap

among the three subsystems

Triple Helix model in Russia

Discussing Russia in the context of the Triple Helix Model, the most of
researchers note special features of the Russian economy and the innovation
system. Some of them inclined to consider that it did not even exist until recently,
and universities played the role of teaching institutions with low level of academic
research (Uvarov & Perevodchikov, 2012). The dominant role of the state in the
Russian triangle relationships seems indisputable, mostly because of the
inheritance of the Soviet system. In the end of 20th century the main task of
government was to stop the termination of national research institutions and the
“brain drain”, that was a prerequisite for the existence of the Triple Helix model
in Russia. It was achieved in some extent through implementing policies of
restructuration of universities. Uvarov & Perevodchikov (2012) distinguish the

following stages of the development of the Russian innovation system:
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- the first one was represented by Russian science and was in open letters to

government, the reaction from the government was rather slow;

- in 2005-2008 science and technology parks were founded by government
across Russia. According to data from Russian Ministry of communication and
Mass Media nowadays in Russia are developing 12 technology parks in high-tech
industry only, 7 of which were created under the program approved by the Federal
Government on 10 March 2006 (minsvyaz.ru, 2013);

- in 2009-2011 the legislature was accepted to facilitate the innovation
development;

- 2011-2012, the government provided federal grants to create
entrepreneurial universities and regional innovation clusters (Uvarov &
Perevodchikov, 2012).

In Russia the sector of science is represented by Russian Academy of Science
(RAS), not by universities, contrasting to the most Western countries. The basic
research is practically handled by Russian Academy of Science institutes (not in
higher educational institutes), thus there is a need to move to entrepreneurial
university and to make them independent or interdependent and collaborative with
RAS (Pospelova, 2012). If we look at the structure of Russian R&D sector —
Russian Academy of Science is a separate element, which is operating more or
less autonomously (see figure 10). According to statistics of 2007, only 0,8% of
RAS’ institutions collaborate with business and 8% with universities (Dezhina &
Kisileva 2007), while close cooperation of science with higher-educational
institutions looks logical and necessary for normal mutual development of both
sides. It is interesting to note, that both — Russian and European experts show the
Russian R&D sector by hierarchical structure, where R&D organizations are
under the control of the State and do not have any links with business structures

(see Appendix 5).
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Figure 10. Organizational structure of science and innovation in Russia
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That is why Savitskaya (2009) proposes a “Quadruple-Helix” model for Russia,
where science (RAS) is a separate component (see figure 11 below). In the figure
the dashed line implies weakness of interaction and full line reflects strong
relationships. Even though, Savitskaya marked U-I relationships by both types of
the line, she highlights that such strong relationships exist in reality just in a
limited number of cases and could not be generalized. At the same time

government has a strong link (influence) with all of other three actors.

Public/
Government

University/

________________ Education

Business/
Industry

Source: Savitskaya (2009), based on Dezhina & Kisileva (2007)

Figure 11. Adaptation of Triple-Helix to Russia - ""Quadruple-Helix""

Another specialty of UIG relationships in Russia is that business sector is not very
interested in collaboration with universities and creation of new technology; most
of the companies prefer to adopt technology from foreign companies (Pospelova,
2012). This illustrates a lack and sometimes even absence of connection between
university and industry in Russia. Most likely, the state now is the main moderator
of university-industry relationships in Russia. However, Dezhina & Zashev
(2007) note, that generally, universities do not show the strong willingness to
collaborate with business as well and remain the position of consumer of

governmental decisions and support.
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3.6.  University-industry collaboration in the context of open

innovation

Due to the fact, that open innovation as a phenomenon is quite new, there are a lot
of research gaps within that are intensively explored. Two of these gaps are
identified by Howells et al. (2012). The first one is that open innovation practices
are mostly discussed in the context of firms, and less in the context of other
actors, such as universities. The second research gap is that firms or even business
units are discussed in isolation, just dyadic relationships are under consideration,
when in reality they are interacting with others, forming networks, and operate in

the conditions of particular industry (Howells, et al., 2012).

Researchers highlight that after the open innovation concept had emerged,
universities’ role began to change. From traditional transferring of knowledge to
the firms, universities have started to perform a wide range of functions, such as
conducting multidisciplinary research, social and commercial responsibilities
(Van der Steen & Enders, 2008).

However, it is too early to say that the university’ role in companies’ productivity
has changed dramatically and became extremely significant. For instance,
Howells et al. (2012), in the study based on the survey, conducted in the UK in
2008-2009 among 3600 firms, claim that universities are poor sources of
innovation information (just 3% of responding companies rank universities as a
valuable source of information, in compare — 67% marked clients or customers as
such a kind of source). Moreover, researchers call universities as low-priority,
low-order partners for collaborations. Nevertheless, in term of innovation output,
universities are ranked as second after public R&D institutes in term of products,
services and organizational methods and their impact on process innovation

outputs is the highest among all considering actors (Howells et al., 2012).

In addition, according to analysis by Allied Consultants Europe (ACE, 2012), a
strategic partnership of 11 leading European management consulting firms, which
is based on the survey of 42 European organizations (two thirds of which are
already using Ol practices), universities, suppliers and consultants are the

preferred partners for Ol processes. Figure 12 shows that those universities are
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leading in the list of preference (ACE, 2012). However, universities as partners
are not an exception — firms need to spend resources (time, human resources,
financial resources) on establishing and even more on maintaining relationships

with universities (Howells et al., 2012).

Considering the indicators of collaborative actors, Howells et al. highlight that
larger firms are 1,42 times most likely name universities as valuable source of
information and potentially good partners. The researchers claim that another
indicator is industrial sector: manufacturing firms will more likely establish a
partnership with university, because this type of organizations is closer to general

science, than service companies (Howells et al., 2012).

Users

Universities

Source: ACE, 2012

Figure 12. The main partners in open innovation in %

Establishing any types of relationships with universities is significantly influenced
by openness of firms to the external environment (Laursen & Salter, 2006;
Fontana et al., 2006; Uyarra, 2010) suggest that openness of firms to the external
environment influences very significantly on results of the survey made by
Bercovitz & Feldman (2007) show that companies with exploratory in-house
R&D strategy are likely to invest in university’ exploratory projects to speed up

their own research (Bercovitz & Feldman, 2007).
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The one of the most important limitations of considering open innovation theory
is that it was created in conditions of the set of laws, rules and restrictions existing
in USA. Therefore, the theory and practices under this theory should be evaluated
and identified clearly and carefully for the each particular context of National
Innovation Systems (West, et al., 2006).

Henry Chesbrough, the creator of the open innovation Theory, presenting a
workshop in Lappeenranta University of Technology, held on 31* of May 2013,
gave comments to this work and discussed the topic “University-industry
collaboration in the context of open innovation”. First of all he named this topic as
a very important and noted that the most of the problems related to this have to be
solved through policy changes. Chesbrough listed some of links, which should

work successfully in terms of these particular relationships, such as:

- Leave of absence: he was talking about sabbatical periods for university
members, which give them an opportunity to work in industrial companies, to
share and to get the experience. He gave an example of Stanford University,
where faculty members may spend 20% of their work time on any other activities.
Chesbrough described this practice as a very successful and useful for
collaboration with industrial companies.

- Companies invite advisors from universities: that provides new knowledge
for industry. Professor gave an example of Spanish company Telefonica, where
the special program 'Thinks Big' was created in 2012. The idea of the program is
“to invest in future generations by addressing three critical issues facing young
Europeans today: 1) A lack of opportunities for young people in Europe; 2)
Europe lagging behind in entrepreneurship and innovation 3) Skills Shortage in
Europe” (Lloyd, 2012). The company highlights the importance of the experience
in academia and invites university members to “drive Telefonica’s strategy to kick
start positive societal and economic change in Europe” (Lloyd, 2012).

- Science parks: Henry Chesbrough mentioned this type of link as an
infrastructural place for meeting representatives from industry with academia and
sharing ideas in the work atmosphere. Professor called it “knowledge innovation

communication”.
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Chesbrough also highlighted that the project management system should be
flexible, “should be different for each particular project”.

Considering the topic of reverse-directional interaction, professor shared the idea,
that the reason for limitation of this process “could be the fact that industrial

companies are not satisfied by the results of the universities’ work™.

Chesbrough also talked about diversification of royalty as the instrument of
implementing open innovation strategy for universities. At the lecture, which was
held from 30™ May 2013 he presented a picture, which is given on figure 13. The
figure shows, that universities usually have just a few core patents, which play the
main role in the university IP portfolio and which are the key assets. These patents
should be stored inside, and should be guard closely according to Chesbrough.
The next group, important patents, should be evaluated and for each particular
patent the decision should be made: to keep it inside or to let it go outside. The
other patents should be evaluated as well, and the decision about their
commercialization or using inside should be made as well. Obviously, among the
important group of patents much less patents will be commercialized than assets
from “other” group, which according to Chesbrough should be shared broadly.

Guard C](),,_SEIX““'/'!_ - Share Selectively

Important
Patents ’

Other Patents

Share Broadly
Source: Chesbrough H. open innovation lecture at Lappeenranta University of Technology, 30.5.2013

Figure 13. University patents

3.7. Good practices in university-industry collaboration

The author of this thesis uses term good practices instead of more common best

practices, because best ones implies just a single scenario for success, while
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companies and their environment are complex and there could not be an ideal

practice for each company (Slowinski & Sagal, 2010).

Governmental regulations are rather effective and required stimulator for the
developing of open innovation cooperation between industry and universities, in
particular, they support increasing technology commercialization and technology
diffusion from universities to business (Markman, et al., 2008). In US the higher
education system as the whole had been practicing a lot of collaboration activities
between academy and industry (including not just patenting and licensing) much
longer before the Bayh-Dole Act, 1980 (Mowery & Sampat, 2005). This
development has been gradual. Already in 1912 the Research Corporation for
managing university patents was founded by Frederick Cottrell, researcher from
University of California. The 1980s had become a period of active patenting by
universities (especially in bio-medical field), which weakened the role of research
Corporation and showed the universities’ self-sustaining ability. Both, public and
private US universities established their own technology transfer offices in late
1960s, and their willingness to manage their own inventions was rising as well.
Therefore, the Bayh-Dole Act, 1980, which legitimated the ownership and
licensing of inventions made with federal funding, was a reaction to the actual
rising of universities’ patenting and licensing as well as an institutional step for
the active growth of university-industry interaction as independent units. The
effect of the entry into force of the act was obvious, the number of university
patents started to growth actively since 1980 and by 1999 the share of university
patents among US patents increased from less than 0,01 to 0,04 (Appendix 3,
figure 1 left). The growth of financial efficiency of university patents was

registered as well (Appendix 3, figure 1 right).

However, in the recent years, researchers note the university patents number
decline. Loet Leydesdorff & Martin Meyer in their study note this declining trend
among not just exclusively US Universities’ patenting, but among non-American
universities also (Appendix 3, figure 2). In addition, specialists highlight that, the
number of spin-offs from academia and volume of patenting through outsource
organizations (as Oxford University operates with ISIS Innovation) are declining

in the recent time too. Researchers explain this global trend not just by the fact
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that patenting is expensive and not always profitable, but by “structural” reasons
as well. They found that the character of competition among universities had
changed. Moreover, for not only US universities rates, as a level of attraction for
students and significance in the world of science, are very important. At the same
time, international collaboration and co-authorships are more vital for university
rank nowadays (Leydesdorff & Meyer, 2010). Thus, the recent trend is not in
keeping knowledge inside of the particular university patent, but in utilizing it
effectively. Today there are some concerns among researchers about the Bayh-
Dole Act. There is a conflict of interests between public investors and academia,
which is in the lack of trust to the public based research and uncertainty of phase
on which the research actually needs funding (Fins, 2010). Researchers name the
Bayh-Dole Act in today’s economic and political terms as too neoliberal for the
US (Valdivia, 2011) and highlight the risk of “patent-oriented” policy, which is
dangerous not only for US innovation system, but for other countries’ ones in case

of adapting of the Act there (Mowery & Sampat, 2005).

In 2003 other OECD countries took up US initiative of allowing universities to
issue patents. There was made a decision to allow using of the patenting right by
Public Research Organizations (PROs), and to provide to academic inventors the
share of royalty from licensing the innovation (OECD, 2004). The decision
making process of abolishing the so-called law about abandonment of
“professor’s privilege” was slightly different in various European countries. While
in Denmark (2000), Germany (2001) and Austria (2002) the professor’s privilege
was abolished to improve the universities patenting one by one (Lissoni, et al.,
2008), in Italy at first in 2001 the law with the reverse initiative was passed
(383/2001), and it was based on the view that individual inventors would have
more opportunities to profit from their innovations and that universities in Italy
had no enough competences to promote patenting. However, this legislation was
debatable already since the adoption, and all the sides said that it was
discrimination between private and public employees and the law complicated the

process of managing IP in joint public-private projects (Baldini, et al., 2006).
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3.8. Problems in university-industry collaboration

Bruneel et al. (2010) in the study, exploring reducing barriers to cooperation and
which is based on an analysis of UK companies working with universities,
distinguish two types of barriers: orientation-related barriers and transaction-
related barriers. The research was conducted among UK SMEs and large
companies, but the authors highlight the absence of significant differences among
companies of various size Researchers defined 7 barriers to collaboration,
emanating from universities; these barriers are listed in the table 11.

Table 11. Barriers of collaboration, emanating from universities

Type of barrier | Barrier

Orientation- University research is extremely orientated towards pure science
related Long-term orientation of university research (lower sense of urgency of
barriers university researchers compared to industry researchers)

Mutual lack of understanding about expectations and working practices
Transaction- Industrial liaison offices tend to oversell research or have unrealistic
related expectations
barriers Potential conflicts with university regarding royalty payments from patents

or other intellectual property rights and concerns about confidentiality
Rules and regulations imposed by universities or government funding
agencies
Absence or low profile of industrial liaison offices in the university
Source: Bruneel et al., 2010

According to findings, the most significant barriers are: long-term orientation of
the university research (69% among analyzed UK SMEs and 59% of larger firms
respectively indicated the existence of this barrier); rules and regulations imposed
by universities or government funding agencies (58% and 53% respectively);
potential conflicts with university regarding royalty payments from intellectual
property rights, concerns about confidentiality (57% and 54%) (Bruneel et al.,
2010).

The importance of mutual trust between university and industry is a separate
factor in the study. Authors note that trust can help to reduce the worries that one
of the partners will act opportunistically (Bruneel, et al., 2010). Santoro and
Saparito (2003) highlight the critical importance of mutual trust between such
communicating parties as university and industry, because their relationships
determinate both knowledge-based and technological-based outcomes (Santoro

and Saparito 2003). Moreover, companies and universities often need to share
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commercially sensitive information and tacit knowledge, that’s why mutual trust
is necessary (Bruneel et al., 2010). In general the barriers in university-industry
collaboration are quite close to ones identified in inter-firm relationships: lack of
trust, mutual understanding, transparency (Barratt, 2004), IP issues (Bader, 2008).
The principle difference in barriers to collaboration in firm-to-firm and firm-to-
university relationships arises from the difference in primary objectives and
motives of these two types of partners. University, as a partner is more oriented to
searching for new ideas and fundamental knowledge, at the same time, companies
are more profit and practice oriented (Parker, 1992). That is why in collaboration
with universities such specific problems as too long terms of research or lack of
understanding in working processes and final outcomes arise. Another feature is a
usually stronger link of the University, as an educational institution, with the state
(government), which also gives rise to additional differences in the approaches of

partners compare to inter-firm relationships — for instance, bureaucracy increases.

Hall et al. (2001) explore intellectual property concerns, preventing industry from
partnering with universities. According to the findings, the probability of barriers
is higher when the company is experienced in patenting with university and
knows about associated problems, or when the ability of the firm to appropriate
the scale of the scientific discovery is not enough. At the same time the less
likelihood of barriers takes place, if the condition of IP is associated with
uncertainty for the company. Another barrier, which is defined by researchers, is
limitations of the intellectual property protection determined by inappropriate
legal infrastructure created by government (Hall, et al., 2001).

Siegel et al. (2003, 2004) conducted the research of problems of university-
industry technology transfer (UITT) and defines several problems. The study was
based on a survey of three groups of stakeholders: (1) directors of technology
transfer office (TTO) and university administrators, (2) academic scientists, and
(3) managers/entrepreneurs. For the interview five US universities, which are
defined as not in the top-tier group, were chosen and therefore they are more
representative. Authors find such barriers as: “lack of understanding regarding
university, corporate, or scientific norms and environments; insufficient rewards

for university researchers; bureaucracy and inflexibility of university
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administrators; insufficient resources devoted to technology transfer by
universities; poor marketing/technical/negotiation skills of TTOs; university is too
aggressive in exercising intellectual property  rights; faculty
members/administrators have unrealistic expectations regarding the value of their
technologies; “public domain” mentality of universities” (Siegel, et al., 2003,
p.118).

According to research findings all three groups of stakeholders recognized a lack
of understanding regarding norms as one of the most significant barrier to
effective UITT. Authors explain the origin of the problem by lack of mutual
understanding or respect for the culture between partners. Again, bureaucracy and
inflexibility is defined as a serious barrier by managers and scientists (Siegel, et
al., 2004).

For university administrations and scientists rewards for university researchers
seem insufficient and therefore are the significant barrier. In turn, the results of
the interview of companies and entrepreneurs identified their dissatisfaction with
marketing, technical, and negotiation skills of the TTO staff (Siegel, et al., 2004).
The summary of improvements suggested by authors for both actors is given in
the table 12.

Table 12. Suggestions for improvements in university-industry interaction

Improvements for university side Improvements for
TTOs

1) Universities need to improve their understanding of the 1) Be proactive

needs of their true ‘‘customers,” i.e., firms that can potentially in their efforts to

commercialize their technologies; bridge the cultural gap

2) Adopt a more flexible stance in negotiating technology- with academia;

transfer agreements and streamline UITT policies and procedures;  2) Hire

3) Hire licensing officers and TTO managers with more technology managers

business experience; with university

4) Switch to incentive compensation in the TTO; experience;

5) Hire managers/research administrators with a strategic 3) Explore

vision, who can serve as effective boundary spanners (tie to alternative means for

boundary spanning literature); tapping into UITT

6) Devote additional resources to the TTO and patenting; social networks

7) Increase the rewards for faculty participation in UITT by

valuing patents and licenses in promotion and tenure decisions
and allowing faculty members to keep a larger share of licensing
revenue (as opposed to their department or university);

8) Recognize the value of personal relationships and social
networks, involving scientists, graduate students, and alumni

Source: Siegel, et al., 2003
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Observations made by Howells et al. (2012) based on the survey of UK
companies, show that firms do not see the value of university R&D results and
activities for their business. Sometimes representatives of business simply do not
know about these results and activities (Figure 14) (Howells, et al. 2012).
However, the market of technology exists, and the nature of the problem in such

cases is in the lack of companies’ openness and their absorptive capacity.

Other
We speak different languages

Universities operate in a long term - need short-
term solutions
There is a mismathof objectives and
expectations
Collaboration is costly and time consuming

We do not know what universities/HEIs have to
offer
Their activities are not relevant for our
business

o\® o\® o\®
Q D Q)
s S

Source: Howells, et al., 2012

Figure 14. Reasons for not collaborating with universities

Hughes (2011) in the study based again on the survey of UK universities and
companies found that firms see the main barrier for interaction with universities in
lack of resources to manage this interaction (see table 13). It is naturally, that the

larger the company, the more difficult it is to coordinate this management process.

However, all types of companies by size see the role of such institutional factors
as lack of regional programs and lack of central government programs” at the
more or less same level of importance (about 30-35% mark them as barriers for

interaction).

As the other authors, Hughes highlights the problem of bureaucracy and
inflexibility. Noteworthy that the difficulties in making agreement concerning IP
were rated quite low compare to other problems. The author explains it not by
well-organized IP management in the UK, but by the fact that in the most of

analyzed interactions technical exchange did not take place (Hughes 2011).
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Table 13. Have the following factors constrained your interactions with

higher education institutions (HEIS) in the last three years?

Small 10- Medium Large

All Micro<10 99 100-499 500+
(%) (%) (%) (%) (%)
Lack of resources in the firm 43,9 44,0 39,2 52,1 51,1
to manage the interaction
Lack of regional programs that 32,9 36,3 31,9 36,1 28,7
encourage interactions
Difficulty in identifying 32,4 28,1 31,9 38,9 34,1
partners
Lack of central government 31,5 35,1 29,6 37,1 27,6
programs that encourage
interactions
Insufficient benefits from 31,2 30,4 28,3 41,7 32,2
interaction
Bureaucracy and inflexibility 25,4 26,3 23,2 26,0 30,2
of HEI administration
Lack of experience dealing 249 19,0 21,7 28,8 38,6
with academics and/or HEIs
Lack of interest by academics 22,6 19,5 20,2 27,4 29,5
and/or HEIs
Incompatibility of timescales 16,9 16,8 14,6 20,8 20,7
for deliverables
Cultural differences 10,6 10,3 7,1 9,7 22,4
Difficulty in reaching 8,2 6,2 7,9 6,9 12,6

agreement on IP

Source: Hughes, 2011

It is not very difficult to find common features among problems or barriers for
university-industry collaboration, defined by different researchers in various
countries. For instance, both - Bruneel et al. (2010) and Siegel, et al. (2003)
highlight such problem as a lack of mutual understanding between universities
and industry. The great importance of this factor in Siegel et al.” research compare
to Bruneel et al’ could be explained by different conditions in USA and UK, but
probably, the other reason is in participating of additional actor (tecnology
transfer officies), which could cause the growth of misunderstanding and

informational biases.

A major obstacle to cooperation may be psychological barriers, such as “Not
Invented Here” (NIH) syndrome. The one of defenitions of this phenomena is
given by Grosse Kathoefer & Leker (2010) with a reference to Mehrwald (1999):
“NIH infection leads to an incorrect evaluation of external knowledge and a

consequential suboptimal use of external ideas”. (Grosse Kathoefer & Leker,
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2010, p. 660) According to Grosse Kathoefer & Leker (2010) findings it could be
expressed in such factors (or syndroms) as: “preference for internally generated
knowledge; perception of the professors on how important outsiders regard
internal knowledge generation; reluctance to collaboration; reluctance to
knowledge sharing” (Grosse Kathoefer & Leker 2010).

Researchers argue that NIH syndrome has no special connection with the area of
science, but is “individual-based”. However, they note that scientist working in
applied research are less susceptible to this syndrome than those who are engaged
in basic research. Authors explain that by greater involvement of industrial
scientists in communication with business on one hand and the desire of the basic
scientists “to isolate themselves to avoid knowledge spillovers” on the other hand

(Grosse Kathoefer & Leker 2010).

Another problem is in valididty of co-authorship, which was claimed by Bozeman
et al. (2013) as “the dark side of research collaboration” (Bozeman et al., 2013).
The main issue consists in the absence of objective and uniform requirements for
identifying authorship and co-authorship. The research problem, resulting from
this, is in lack of systematic analysis in the literature (Bozeman et al., 2013). In
the context of university-industry collaboration, this problem could take place just
because of difference of the nature of sides and difference in their respect to work

on articles.
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4.  Analysis of secondary data

4.1. Global competitiveness of Russia

According to the Global Competiveness report 2012-2013, in its transition from
efficiency-driven to innovation-driven stages, Russia does not look as the most
competitive country within its group (see figure 15). Russia now is on 67" place
and it lost one position compare to 2010-2011 by Global Competitiveness Index.
Very weak public institutions (ranked just 133"), feeble innovation capacity (lost
23 positions and dropped to 85" place) were not compensated by increasing of the
rate of macroeconomic environment (up to 22" from 44™ - due to law government
debt and switching of the government budget into surplus). Experts explained
continuous decreasing of efficiency in different markets and falling level of
competition (136" place) by unproductive monopoly policies (124th), restrictions
on trade and foreign ownership and distrust in the financial system (134" place in

trust’ indicator).

For Russia, the most important barriers to innovation-based economy are the lack
of business development (119th place) and the weak technological adaptation
(137th place). However, Russia stays on a good position at level of tertiary
education enrollment (rank of 12th overall) and has a very high potential in the

size of the domestic market (World Economic Forum, 2012).
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Figure 15. Profile of Russia in Global Competitiveness Index

4.2. State of the art in university-industry collaboration in Russia

According to Global Benchmark Report 2013, Russia has a rather weak position
in university-industry research collaboration in comparison to European and
OECD countries: just 3,4 of total 7 scores, when the average European level is
higher than 4,5 (see figure 16).

Regarding the rate of innovation development the Global Innovation Index
decreased in 2013 compare to 2012 by 11 positions (from 51% to 62"9).
Considering innovation linkages, there were not strengths highlighted for Russia
in this sub indicator, and it has just 109 place overall. In comparison for instance
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with neighboring country Finland (which has a 4™ place in university-industry
collaboration), the weaknesses of collaborative mechanisms in Russia are

becoming even more obvious (see figure 17) (Dutta & Lanvin, 2013).

EUROZONE OECD
. Swwt;erland Strong research collaboration
United Kingdom b A dind
United States : etween.unlversmes and industry
Finland is essential in order to guarantee
Belgium relevant research for both business-
Sweden es and society. It is also an important
Israel path to transfer new knowledge
Netherlands between businesses and universities.
iﬁ;?:::;: Switzerland takes the rank as
Ireland number one followed by the United
Canada Kingdom and the United States.
Japan According to senior managers, these
Norway countries have the best research
Ieeland collaboration between universities
Denmark and industry.
Austria
New Zealand
South Korea
Portugal
Czech Republic
France
Estonia
Hungary
Chile
Mexico
Spain
Slovenia
Italy
Poland
Turkey
Slovak Republic
Greece
China Note High_inde: values indicate that senior
managers in the country assess that research
Brazil collaboration between universities and indus-
India try is widespread.
IRUS&%EI_I Source WEF 2012-2013, survey
(%) Behind the benchmark 1 2 3 4 5 6 7 Index1-7

Source: DI, 2013

Figure 16. University/industry research collaboration, 2011-2012

Regarding Russian policies in knowledge triangle, assessment of it was structured
by European experts. They highlight that in Russia ERI initiatives are not
operating well enough yet. Summary of strengths and weaknesses is given in the
table 14.
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Table 14. Effectiveness of knowledge triangle policies of Russia

Research Policy Assessment of strengths and weaknesses
changes
Research Strengthen research at S: opening up to international cooperation, new
policy universities funding tools introduced for e.g. attracting foreign
scientists and Russian scientific diaspora, focus on
cooperation with EU
W: HERD (Higher Education Research and
development) rather low in international comparison,
domination of government sector
Innovation Flagship project S: commitment of policy makers to modernization and
policy Skolkovo innovation stimulation
W: selective activities, without targeting the broader
framework (e.g. legal framework); lack of evaluation
of measures; weak R&D and innovation funding; by
business enterprise sector
Education  Selecting an elite group S: upgrading of equipment and curricula, Bologha
policy of  universities and process joined and transformation to two cycle system
enhancing it  with W: streaming of the university sector necessary
specific funding tools
Other Law on spin-offs issued S: support tools for small innovative companies
policies in 2009 provided by FASIE (Foundation for Assistance to

Small Innovative Enterprises in Science and
Technology), venture funds through RVC (Russian
venture company) and funding through Rusnano
available, framework conditions for spin-offs
improved

W: industry structure marked by a lack of SMEs

Source: ERAWATCH, 2010
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4.3. The state of R&D sector in Russia

It is well known that Russian R&D complex is still under the influence of Soviet
background (Dezhina 2012; Pospelova 2012; Klochikhin 2012; Cooper 2010).
Extensive distance between R&D organizations and enterprises, large share of
governmental ownership of R&D organizations, accompanied by very modest
role of private sector, and low level of involvement of Educational Institutions in
R&D — all these factors illustrate existence of system problems in Russian R&D
sector, which still take place, when almost a quarter of a century after the collapse
of the Soviet Union (Cooper 2010).

Table 15 illustrates the difference in funding R&D activities between Russia and
some European countries. The table shows that structures of funding systems are
rather stable during the recent years: in Europe business enterprises sector is
dominating, in Russia almost the same share of R&D expenditures comes from
the government. The other funding actors are higher education sector, private non-
profit sector and foreign investors, but since their shares are not so significant,
they are not presented in the table.

Table 15. Gross Domestic Expenditures on R&D (GERD) by sector of funds,
in % of Total Gross Expenditure on R&D

Region Business enterprise Government sector
sector

2005 2010 2005 2010

European Union (27 54,2 53,9 34,4 33,5
countries)

Russia 30,0 255 61,9 61,1

Euro area (17 countries) 56,2 55,7 35,2 34,3

Germany 67,6 65,6 28,4 27,5

United States 63,7 : 29,8 28,9

Finland 66,9 66,1 25,7 25,1

United Kingdom 42,1 44 32,7 31,9

Source: (Eurostat, 2013)

Moreover, Russian R&D had not become an attractive sector for foreign
investors. For example, in 2011 42,5% of funds allocated to R&D in Russia came

from foreign business enterprises. It doesn’t seem dramatically low, unless
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compared with developed EU countries. For instance, the same figure for Finland
in 2011 was 82.9% of total expenditures from abroad (Dezhina 2012).

Decrease in funding and lack of significant changes in the R&D sector within the
past 20 years resulted in substantial loss of personnel engaged in R&D, whereas
in the EU the numbers have only been growing. However, the decline rate of
R&D personnel in Russia has dropped down by 2011 as compared to 2010 (see
table 16 below).

The brain-drain is a continuous problem in Russia. Unfortunately, researchers
argue that it takes place not just as a conscience of collapse of the Soviet Union,
but it a reaction on today’s situation as well: younger generation who does not
want “to waste their time in a naturally corrupt and inefficient science
environment” leaves the country (Klochikhin 2012). The data of the of the Global
Competitive Reports submits this unpleasant fact with negative dynamic: brain
drain rank for Russia — fail from 82 in 2010-2011 to 98 position in 2012-2013.
(World Economic Forum, 2010; World Economic Forum, 2012).

Table 16. Total R&D personnel - compound annual growth rate

Country 1991 2001 2010 2011
Finland 1,84 1,56 -0,31 .
Germany " -0,85 2,61 2,60
Korea . 20,02 8,47 7,80
European " 1,64 1,88 2,02
Union
(28 countries)

European . 1,99 1,63 1,62
Union

(15 countries)
Non-OECD Member Economies

China . 3,73 11,46 12,89
Russian . 0,08 -0,70 -0,10
Federation

Source: OECD.org, 2013

Specialists note a significant gap between Russian R&D input and output.
Expenditures on knowledge creation processes are higher than in the most of the
countries with similar levels of GDP per capita (Gianella & Tompson 2007).
However, the share of Gross Domestic Expenditures on R&D (GERD) in GDP for

Russia is low compare to developed countries (Figure 18).



76
4 3738 2008

312 | 1728 2928 m 2011
25
5 1818 1,819
15 1.0 1,1
1 |
05
0 ‘ ‘
UK USA

Finland  Germany EU (27) Russian
Federation

Source: OECD.org, 2013
Figure 18. GERD as a percentage of GDP

At the same time, exports of high-technology products still has a modest share in
the total export compare to European countries, and even compare with other

BRICs countries as India and Brazil (see figure 19).

United Kingdom
EU

Finland

Brazil

Russia

Source: Eurostat, 2013
Figure 19. Exports of high technology products as a share of total exports

The number of patent applications to the European Patent Office (EPO) (as an
indicator of innovation activity and one of the R&D output) has not decreased
significantly in case of Russia during 2001-2010, and this indicator is still rather

low compare to developed European countries and illustrates the gap between
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inputs and outputs of Russian R&D sector (figure 20).
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Figure 20. Patent applications to the EPO per million of inhabitants

Regarding the patent situation, in Russian legislation there is a concept of
employee’s invention/utility model/industrial design, which implies that if the
author got any result of intellectual activity, during performing his/her duties, the
author of these results is employer. However, if the employer has not filed an
application for a patent four month from the time of invention, the employee got
the right to this invention (ROSPATENT, 2011).

However, according to paragraph 298 of Civil Code of Russian Federation:
“Private or budgetary authority shall not alienate or otherwise dispose of the
property assigned to him by the owner or acquired by the agency from the funds
allocated to it by the owner” (Civil Code of RF, 2006). Therefore, the final owner
in case of State Universities is State, in case of private ones — owner. For now,
there is no a systematic solution for this problem. In August 2009 the Federal Law
number 217 was adopted, it allows scientific and higher education institutions to
create commercial firms, which, according to the legislator must address the
practical implementation of the results of intellectual activity. However, very
quickly it became clear that the legislation governing the work of public research
and educational institutions prevent the full implementation of the adopted law
(Learn.IP, 2011).
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Another indicator of the state of Russian science (number of publications) also
shows disappointing values. According to analysis made by Thomson Reuters, the
owner of Web of Science portal, during the last five years Russian scientists
published 127 000 works, that is just 2,6% of the global total number of
publications. That is more than in Brazil (102 000), but less than in India
(144 000) and much less than in China (415 000). Just 20 years ago Russian
scientists created more publications than these three countries taken one with
another (Borisova, 2010).

4.4, Russian governmental programs for Innovation Development

4.4.1. Russian  governmental program  for Innovation

Development in companies

The system problems have forced Russian politics to focus on the idea of shifting
from the resource-based economy to the innovation path. In 2010 Russian
government announced a program of R&D development. One of the actors, which
could be influenced by government, is governmental companies. Therefore, state
tried to obligate these companies (in which the share of governmental part in
R&D expenditures is about 60%) to cooperate with universities. The idea of the
project was to limit the R&D monopoly of such companies and development of
R&D in High-Education Institutes. The method was in obligatory development of
innovation policy for five years in such companies, and that policy should include
collaboration with universities. By 2011, 47 large governmental R&D companies
developed the requested program (Dezhina, 2012).

However, according to the research made by Dezhina (2012), problems and weak

sides of the program showed up fairly quickly. The main of these problems were:

- programs were not coordinated with long-term strategies of the companies,

because the financial plan, for instance, was developed for one year;

- the low quality of R&D at universities, which could not meet the

requirements of the client— at least it was unsatisfactory for the companies;
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- immature managerial skills in the state R&D sector;

- even if cooperation happens, most likely it would be an outsourcing, not a
joint research product, because the survey results claim that just 17% of the
companies were going to use the common laboratories and equipment with

universities;

- problem of indicators of the program results: firstly, the government tend
to use more quantitative indicators (such as evaluation of expenditures and
consumed resources) instead of evaluation of the real R&D results, secondly, the
big range of indicators (for various ministries) requires more labor from
companies (even such as hiring a special staff for calculating these indicators)
(Dezhina, 2012).

Therefore, this state instrument may be advantageous for individual companies,
which will find a good partner among higher education institutes, and for
Universities, which are ready to break their strictly academic nature and learn
business realities and behavior. However, Dezhina tend to criticize the program as
a global instrument and explains it with a common Russian practice of “increasing
of volume” (volume of expenditure on R&D in particular) instead of “increasing
the quality and efficiency”, that refers us to a more general Russian problem as
corruption (Dezhina, 2012).

4.4.2. Creation of technology platforms for innovation

development in Russia

In September 2010 Economy Ministry of Russia announced the creation
Technology Platforms for innovation Development. The definition of the concept
“Technology Platform”, given by Economy Ministry of Russia looks like: “The
tool for joint efforts of various parties - government, business, science - on the
identifying the innovation challenges, development of strategic research
programs and finding the ways for their implementation” (Economy Ministry of
Russia, 2010).

After approving the program by Governmental Commission on high technologies
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and innovations, the Ministry of Economic Development and the Ministry of
Education and Science started to collect suggestions from different stakeholders —
enterprises, research institutes, higher education institutions, associations of
professionals (Dezhina, 2012). By April 2012, 30 technology platforms were
approved by Economy Ministry of Russia for development. The spectrum of
industries presented in the list is very wide and includes space, aviation,

biotechnology, medicine, energy, nuclear power and others.

The idea of introduction of technology platforms in Russia was not completely
new; it was adopted from the European countries, in which the project of

technology platforms was officially started by European Commission in 2003.

Dezhina (2012) highlights, that in general technology platforms allow such
development opportunities for stakeholders:

- “Access to new R&D resources;
- Participation in priority setting for industrial development;

- Lobbying the corporate interests for technical regulations and standards
development ;

- Optimization of business planning due to the fact that among participants
of technology platforms there are both producers and consumers of new

technologies;

Possibility to use wider approach called open innovation;
- Development of international cooperation;

- Solving workforce problems for science and business sector” (Dezhina,

2012).

It is noteworthy that the list of priorities in European practice is defined by the
common decision of stakeholders during the discussion. While Russian
technology platforms are defined in accordance with the already existing lists of
priorities. At the same time there are two different lists of priorities defined by

Russian government:
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1) 8 priority directions of development of science, technologies and technics
with the specification by the list of 27 critical technologies (Presidential order No
899 from July 7, 2011 “About approval of priority directions for the development
of science, technologies and technique in the Russian Federation and the list of

critical technologies for the Russian Federation™);

2) 5 directions of technological breakthrough (Offered by former President
and current Prime Minister of Russia, Dmitry Medvedev on the first meeting of
Commission for Modernization and Technological Development of Russia in
2009).

These two lists are very similar in their contents (although by no means do they
duplicate one another), which results in numerous overlaps and contradictions, as
the same items are present in both lists but not always in the same position
(Dezhina, 2012).

The next feature of the Russian version of Technology platforms is in obligatory
participation of higher education institutions. Companies see this as a definite
pressure, but according to survey by Klimov & Frumin (2011) universities are
very interested in this kind of activities especially together with enterprises. At
least among 30 active technology platforms coordinators there are 9 universities

operating together with companies (Klimov & Frumin, 2011).

At this moment, the third stage of technology platforms development in Russian
has just started. The central problem, which is not completely solved yet, is
funding. Russian Fund for Technological Development (RFTD) is the main
source of support for technology platforms. However, the financial opportunities
of the fund are limited and RFTD is supporting just particular projects. The figure
21 below illustrates the distribution of applications to RFTD by technology
platforms taking part in the competition for funding and distribution of this
funding by these platforms. As it seems, the most supported projects by volume
relate to “Photonics”, “BioTech2030” and “Bioenergy”. However, the biggest

number of applications comes from projects, which do not relate to any platform.

Other possible sources of financing for technology platforms (as RUSNANO,

federal programs, private investments, programs of fundamental research of
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national research institutes), which were noted in the documents, related to the

financial support, are not participating in this yet (Dezhina, 2012).

Dezhina (2012) offered two different scenarios for the further development of the

projects under technology platforms:

1) Once Technology Platforms reach the necessary official level of
importance (Federal status), they will become eligible for governmental financial
support, like it had happened with Federal research centers, Federal universities,
National Research Universities and National Universities, all of which have had
access to expensive resources since receiving the label 5 years ago;

2) Technology Platforms will get the combination of the status with special
sources of financing for R&D projects, conducted under the platform. Dezhina
implies that these specific programs might get financial support within new
government Program of science and technology till the year 2020. This program
was adopted in December 2011 and provides tax incentives for the projects within
the framework of the technology platforms, as well as direct government support
(funding) on the return (Russian Foundation for Technological Development) and
non-return basis. The program states that the Fund should focus on supporting
large and medium-sized businesses, and at the same time, program refers to the
need of the grace of debt financing of innovation business in order to develop the

Russian sphere of market oriented applied research.
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Source: RFTD, 2013

Figure 21. Distribution of applications to RFTD by technological platforms
and distribution of funding for technology platforms projects

4.4.3. Development of innovation infrastructure and attracting

leading scientists to the Russian Universities

According to resolution of the Government of the Russian Federation dated April
9, 2010 N 219 "On state support of innovation infrastructure in the federal
institutions of higher education”, from the federal budget were allocated 8 billion
rubles (1,8 billion EUR). Budget money were distributing on a competitive basis
and could be directed to the creation of institutions of higher learning in business
incubators, technology parks, innovation and technology centers and other

innovation infrastructure, providing them modern equipment (rg.ru, 2010).

Resolution N 220 "On measures to attract leading scientists at Russian institutions
of higher education” (dated also April 9, 2010) was created to attract the best
researchers to the universities (from Russia and foreign countries as well). To do
this, a system for grants of up to 150 million rubles (3,4 million EUR) (each for
scientific research was planned. Total for this program, universities have received
12 billion rubles (273 million EUR) during the period of 2010-2013. Formally,
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the grants are allocated not to scientists, but to universities, in which the
researchers are going to conduct research activities. However, universities are able
to spend money only with the consent from this individual scientist, for whose

project the funding is provided (rg.ru, 2010).

There are no yet official centralized results of the program, but in the part 3.4.2

there is a comment from a respondent about effectiveness of these programs.

4.4.4. Cooperation between companies and universities

The governmental program which deserves special attention in the context of this
research is the one, which was announced by government Decree Ne218 “On
measures of state support of cooperation of Russian higher education institutions
and organizations implementing complex projects on high-tech production”. The
goals of this program were defined by the Ministry of education and science as

follows:

1) development of cooperation of Russian higher educational institutions and
production enterprises;

2) development of scientific and educational activities in the Russian High
Education Institutes;

3) Stimulating industrial companies to utilize the potential of universities for
the development the research-based production and the innovation activity in
Russian economy as a whole (Ministry of Education and Science of Russia,
2010).

The program is based on three the main principles: the winner (who gets the
money) is selected by open competition, the financial support is provided just to
the projects, which are evaluated as commercially effective and lead to the high-
tech production, and for the last, the money first goes to the company and the
company already manages the finances for the R&D project, which is conducted
by university according to the company goals. The period of governmental
support for the project is 1-3 years, and is up to 100 million rubles (2,3 million
EUR) per project per year. The requirement for the company is 100% co-
financing of the project, and at least 20% of this money should be spent on R&D.
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Finally, 50% of the whole project budget should be spent on R&D. Concerning
the implementation control companies should submit the reports about the current
state and progress of high-tech production during five years after finishing the
project (Dezhina, 2012).

According to data, published in reports on the web-site devoted to the Decree
Ne218 about cooperation of Russian universities with industry, 213 projects won
the competition in 2010-2013. In the last list of winners (for 2013) there are no
Universities, taking part in the projects; probably, they will be announced later.
However, for 2010-2012 years among winners were 21 universities located in

Moscow and 11 Saint-Petersburg.

Dezhina 1. (2012) has conducted the analytical survey of the results of the
program by interviewing companies and universities. She divides the problems
into two main groups: internal (related to communication problems between the

actors) and external (economic, legal and other kinds of problems).
The most common claims on the part of the companies the author summed up as:

- university researchers are “too academic" and they have no the real view
on the company’s needs;

- universities are not used to be responsible for the results of their research.

Dezhina sees the root of the problem in the fact that professors do not have

enough time for research (Dezhina, 2012).
The universities’ representatives highlight these problems:

- the lack of quality in the applied research (the academic side supposes that
the big amount of these skills was lost during the post-Soviet period);

- the lack of middle aged researchers.

The main problem is in a lack of highly qualified personal and brain drain. That is
why universities see an opportunity of new people and skills coming from

collaboration with industry (Dezhina, 2012).

Several companies interviewed by Dezhina offered the same solution: to diversify

participants of the project by including not only employees of participating
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universities, but specialists from other higher education institutions as well. This

solution may improve the R&D output of the universities (Dezhina, 2012).

The external problem was mostly in a big amount of paper work, bureaucracy,
which were quite new for the companies, which were not experienced in applying
for Russian governmental support. For universities this problem is quite common
(Dezhina, 2012).

Dezhina highlights four side effects relating to the program realization:

1) at first, university’ employees were excited by the company’s interest to
the research results, but some of them were frustrated by realizing, that in case of
governmental project the result could be just a paper report;

2) the program forced the university-industry relationships to transform from
the contract base and the division of labor to project groups or laboratories. In
some cases, the representatives of the universities’ spin-offs were taking part at
these groups, that helped to develop horizontal linkages;

3) to some extent, the program stimulated the integration of education and
research, because the real cooperation with industries firstly motivates the
academic side to include the educational courses about collaboration and secondly
facilitates the hiring of graduates by cooperating companies.

4) in most cases the process of mutual adaptation was successful and both
sides found the complimentary skills and personal, and moreover, see the
potential for further mutual R&D (Dezhina, 2012).

The general results of the interview shows that partners find the program as a
good instrument and even more effective than federal tender procedures (Dezhina,
2012). This program was the first governmental tool of stimulating
communication between Universities and Industry in Russia. Even though, a lot of
problems exist, and that there was an artificial (by government action)
convergence of the two actors, it is a good start that has already yielded results.

During the phone interview for this thesis representative of one university shared
the information, that recently they received “a very familiar survey from Russian
Ministry of education and Science”. That reflects existing of the program

evaluation from the side of Ministry.
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5. Analysis of survey results

5.1. The current situation in university-industry collaboration in

Russia

The survey of Russian universities was conducted in order to analyze, whether the
undertaking governmental initiatives and the actual university-industry interaction

were effective or not.

Regarding the government Decree Ne218 “On measures of the state support of
cooperation between Russian higher education institutions and organizations
implementing complex projects on high-tech production”, the most of the
respondents (39%) found it quite effective. A slightly smaller share of people
interviewed highlighted the critical importance of this program for universities
(28%) — see figure 22 below.
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Figure 22. Effectiveness of the Federal State Program

The mean of the variable Effectiveness of the Federal State Program is quite high
—5,1, see the table 17 below, that implies that the program was quite effective.
In general, most of the interviewed universities noted the growth of number of

cooperation partners (see figure 23 below).
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Table 17. The mean of the State Program effectiveness

N Minimum | Maximum Mean | Std. Deviation
Effectiveness of the Federal State 18 2.0 7.0 51 15
Program
Valid N (listwise) 18

Moreover, 64% of respondents highlight the increase of the number of projects
co-funded together with business partners, that illustrates the collaboration

progress.
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Figure 23. The dynamic of number of university partners

Half of the respondents note a positive dynamic in growth of the
commercialization services related to cooperation (the establishment of a new

business, sales of IPR and licensing) — see figure 24 below.
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Figure 24. Commercialization services related to cooperation
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The traditional direction of interaction (acquiring knowledge by business from
university) takes place in Russian reality and according to respondents’ view it

has become more intensive in the recent 3 years (see figure 25).
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Figure 25. Dynamic of acquiring knowledge from universities by business

Regarding the links of interaction, representatives of the universities almost
unanimously (84%) state that the role of direct contacts with people from
companies has increased in the recent time.

None one of the respondents marked that the negative effect of collaboration with
business on teaching or research process has increased. At the same time, 68% of
respondents, state that collaborative projects were becoming a part of a curriculum
more intensively in the recent 3 years, and 64% noted an increasing positive

influence of cooperation on the university’ internationalization.

5.2. The reverse-direction of university-industry interaction in

Russia

Obviously, universities’ representatives could not give an objective answer to the
question about reverse-direction of interaction, because it has to be initiated by the
business partner. However, responses received on indirect questions are helpful
in picturing the situation. For instance, when industrial partners invite university
research staff to conduct R&D, they give the researchers new challenges, access
to valuable (partly marketing) information and by the end they create
employment. According to the survey results, 36% of respondents saw the
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positive dynamic in this process of involvement of the university researchers into
R&D projects in the companies. However, none of the respondents noted a
significant growth of this practice and 27% were not able to answer this question

(see figure 26).
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Figure 26. Intensity of involvement university researchers into business R&D

projects

Another kind of initiative that could be undertaking by industrial companies is
providing of equipment for students or university researchers in order to get the
well-qualified specialists, which are experienced in working with specific
facilities and are able to push the company’s R&D forward. Taking into account
the accrued demographic crisis and migration losses after collapse of the Soviet
Union and as a result growing shortage of highly skilled labor force (Aleshkovski,
2011), the problem of attracting well-qualified staff and providing the training are
crucial for companies in Russia. The one solution in this case could be giving
special equipment to universities on preferential terms. The figure 27 shows that
this practice exists and moreover 41% of the respondents note a growth spread of
providing resources (equipment and laboratories) to the universities without

requiring immediate compensation.
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Figure 27. Providing of resources by companies

The question about the transfer of IP rights, created during the work in joint
projects, is unclear for the large share of the respondents. Some of them
commented that there is no such a practice at all, several respondents marked the
dynamic of this process as remained stable, but noted that they are not sure about
that, or just had no idea what to answer. Despite of the fact that 14% of survey
participants (only 3 universities of 22) claimed that during the last 3 years
companies were rather active in sharing IP with universities, no one noted the
practice of sharing IP with students (see figure 28 below). That means that in the
analyzed universities the practice of IPR transfer in reverse-direction almost does

not exist.

Respondents were more confident with questions on the knowledge (ideas) flow
from industry to university. According to the results, 53% of the respondents saw
the progress in utilizing research ideas from business in the recent 3 years, and
73% highlight modest or significant growth of learning from collaboration and
using the collaboration experience in further research (see figure 29).
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Figure 28. Transfer of IP rights from companies to universities’ and

students’ ownership

In the e-mail interview regarding the question on existence and forms of reverse-
directional interaction in Russia, the expert from the Ministry of Education and

Science of the Russian Federation, Alexey Shmatko gave this kind of comment:

“Of course, there are benchmarking examples in this field. Many teachers in the
nineties left the universities and research institutes and went to the industry, and
they began to teach halftime or on an hourly basis, during the teaching process
they were transferring the knowledge that they had acquired through practice. To
be honest, the salaries in universities in comparison with salaries in the industry

are much lower, so these processes are gradually decreased in volume.
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Academics working in the universities on a regular basis rarely go into the
enterprises and internships; this is due to the lack of funds allocated by the
Ministry of Education and Science for these needs ”.
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Figure 29. Utilizing of research ideas from companies and using of

cooperation experience by university researchers
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5.3. Problems in university-industry collaboration in Russia

The respondents of the survey were asked to name the significant problems or
obstacles of university-industry cooperation. Some of the mentioned problems are
common for the majority universities and some are unique. All of the problems
and possible solutions to these problems noted by respondents are summarized in
the table 18.

It is important to mention that one of the respondents talking about the necessary
conditions of effective collaboration highlight the importance of identification of
motivation for university researchers to use business innovations. Thereby he
highlights another type of problem: search of motivation for knowledge and ideas

acquisition in the reverse-directional relationships (by university from industry).

In the e-mail interview the expert from the Ministry of Education and Science of
the Russian Federation, Alexey Shmatko, presented his opinion on the problems
as follow:

“The main problem is that business' demand for innovations is quite low. Reasons
for that being: lack of connection between science, education and industry;
Industry's orientation on borrowing existing technologies instead of developing

original ones”.

The preference for foreign technologies diminishes the mere possibility of
developing original ones. Rashidov discusses this problem in the book on the
development of the Russian innovation center Skolkovo (Rashidov 2012). The
representative of the Ministry of Education and Science also shared his ideas

about possible solution for this external orientation:

‘The solution to this problem is not obvious, as the problem itself is ambiguous.
Meaning that in some cases, borrowing of technology by certain industries can be
justified, primarily for industries in which other countries have made major
progress and now are willing to sell their technologies. For other sectors, and
also branches that define national security of the state, it is necessary to establish
communication on the university - industry level to prepare specialists in

accordance with demands of specific industries .
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Table 18. Problems and obstacles in university-industry collaboration in

Russia
Problem/obstacle Suggested solution The number of
respondents
highlighted this
problem
Companies have very little influence on the graduates' Not given 1

qualification standards. That results in the gap between the
actual level of training received by the graduates and the
requirements imposed on them by the companies. Targeted
training is conducted in insufficient quantity.

Business’ tendency to underestimate universities’ potential.

. L . Not given 2
Business does not see university as a business partner, the otgive
relationships are considered either as producer-consumer,
or as a corporate social responsibility of business.
Higher educaglon institutions’ inability to move from Not given 1
theory to practice.
Unavailability of high education institutions to move from  Not given 1
theory to practice
Extremely small number of investment programs in Not given 1
university science from the industry.
Enterprises have very little interest in inexperienced Not given 1
workers
Fall in university’s prestige Not given 2
A little interest in funding R&D and innovative ideas by  Not given 1
companies - the potential unreadiness of individual
businesses and organizations to innovate. There is no
innovation ecosystem within corporations and no persons
responsible for the innovative development within
enterprises
Universities’ employees do not have sufficient marketing Need to involve 2
skills and experience, which are needed to operate as a experts with
competitive production company. marketing  expertise,

experience and skills,
able to work with
business and market
of innovations. Also
needed: understanding
by university
administration of for
what and why
commercialization is

needed.
The industrial sector, in which university operates, is Not given 1
developing rather slowly nowadays, that reflects adversely
on R&D funding in this sector.
Managers of Russian companies are not satisfied with the Not given 1

requirements claimed by Russian Ministry of Education
and Science. Problems with the joint submission of
applications.




96

Problem/obstacle Suggested solution The number of
respondents
highlighted this
problem
The university’s research area is limited by one particular  Not given 2
field, that bounds development of relationships with
companies in other sectors (including a psychological
barrier as well)
Bureaucratic aspects in IP commercialization processes Making legal 2
procedures more

clear, creation (if
there is no) a division
of IP and TTO in the
university

Alexey was also asked about the existence of psychological barriers in the minds

of the Russian universities to the concepts such as cooperation with enterprises,

commercialization of university R&D results, and creation of business on the

basis of such results. He gave a rather structured answer:

“For the older generation of experts around the age of 40 years and above this

barrier does not exist usually, at the same time, specialists of a younger age can

have this kind of barriers, that could be explained by the fact that the links

between production, education and research have already been largely destroyed

when they were students, hence the emergence of barriers.
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6. Discussion

This part of the thesis intended to answer the research questions through
integrated discussion of the results gathered by analysis of three different sources
of data: literature, secondary data, and survey results. To answer the main

research question it is better to start with sub questions.
The first of sub questions is:

1) Does the reverse direction (industry-university) of knowledge transfer

exist and, if yes, how is it implemented?

Even though the reverse-direction of university-industry relationships is disclosed
enough as an academic topic, the results of this study show that this phenomenon
exists in reality. It is proved by such cases as University of Zaragoza and Bosh
and Siemens Home Appliances Group (Lucia et al., 2012), or case of Finnish-
Russian University Cooperation in Telecommunication (FRUCT). In both cases, a
large proportion of the initiative came from the companies, because they needed
fresh ideas and young professionals, which could be nurtured under the
companies’ control. The reverse direction of knowledge flow in university-
industry relationships is also represented by such practices as meetings (formal
and informal) and conferences, during which university teams are getting ideas,
probably knew knowledge, some marketing information and sometimes learn
companies’ strategic view. Another display of reverse-directional interaction is
industry-to-academia job transitions, which were bigger, than academic-to-
industry job transformations in case analyzed by Dietz & Bozeman (2005) in US.
However, according to the interview with the expert from Ministry of Education
and Science of the Russian Federation, in the last 20 years in Russia this transition
had an opposite direction: university staff went to industry. The positive aspect
here is that people, who stayed to teach halftime or on the hourly basis, during the
teaching process were transferring the knowledge they had acquired from
industry. This is a direct display of reverse-directional knowledge transfer in
Russia. Unfortunately, according to the expert’ view, these processes are
gradually decreased in the recent time, and the further task is to find a motivation

for business to invest into education of the future generations.
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The next sub question of this study is:

2) What is the motivation of each side to initiate collaboration?

The motivation of each side in university-industry collaboration is different. For
university the primary motives are recognition within the scientific community
and receiving additional funding. Among other motives are acquisition of new
knowledge and ideas and getting reference for public projects. In particular case
of Russia, there is nowadays another motive for universities nowadays to
collaborate with companies. This kind of collaboration creates a reference for
students and university is considered with a higher educational institution with
practical programs and clear career opportunities after graduation. In addition
reference may contribute to getting a certain university status and growth in the
universities’ rating, to which Russian government represented by the Ministry of
Education and Science pays a special attention due to the decline in the prestige of
Russian universities.

For companies the primary motive is getting profit. Another motive for business
side is recruiting the personnel. For companies that invest in R&D and
innovations the very import motive for collaborate with universities is in ability to
observe scientific development and receive a solution of technological problems
from independent scientists. One of the most important problems in today’s
Russia is the lack of interest in innovation business between Russian enterprises,
meaning that the government and the higher education institutions have to
simultaneously carry out two missions: to provide companies with motivation to
invest in innovations, and also to find and develop such sets of knowledge in
universities as technologies, products, or intellectual potential, that could be
profitable for businesses, thus creating interest in the partnership.

The answers to third and fourth research sub questions could be combined, since
the one of them is an identification of problems and another one is a description of
solutions to those problems. The questions are:

3) What are the key problems of university-industry collaboration in general
and in the particular context of Russia?

4) Which solutions could better address these problems?
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First of all, problems identified by researchers in the literature are quite close to
problems named by respondents during the survey in Russia. Among these
common problems are: mutual misunderstanding, bureaucracy, underestimation
of the potential of the university by business, unfamiliarity of industry with
universities’ activities, lack of resources, dissatisfaction of business with
governmental regulations or state programs’ requirements, lack of national and
regional supportive programs in the field of university-industry collaboration,
legal issues. The specific findings from the literature analysis are in ultimate
orientation of universities towards pure science and as a consequence - long-term

orientation of university research in comparison with business research.

The problems in U-I collaboration in Russia, identified by the survey results, are
discussed below one by one with proposed solutions based on the literature

review, secondary data analysis and opinions of respondents.

1. Industry involvement in the development and adjustment of the

educational and qualification standards.

The first problem is in not enough industry involvement in the development of
educational qualification standards. The suggested solution is the creation the
working groups (preferably on the local and global basis) including business’ and
university’ representatives, which have to meet regularly to discuss the current
industrial needs and their influence on graduates’ employment. The idea is
suggested by Barr (2008). Benefit for industry is in getting growing generation of
high-qualified employees (especially during the demographic crisis in Russia
(Tajurskij, 2011)). Benefits for university: nurturing in-demand professionals and
possible receiving valuable ideas in R&D field. Possible place for meetings are
science parks, offered by Henry Chesbrough on open innovation workshop
31.05.2013.

2. Role of industrial companies in practice-oriented education in universities

This problem is connected with two other problems named by the respondents of
survey in Russia. The one is weak interest of enterprises in inexperienced
workers. These working groups might help in solving this issue. When discussing

educational programs the attendants should pay special attention to practical
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courses, specific training programs in companies. These references to companies
will improve university’s image on the educational market (Jalkala & Salminen,
2010).

3. Image of universities

The underestimation of the potential of the university by business is a rather
global problem. The roots of this problem are in the difference of the private
motives, understanding and languages used by actors. The one kind of solution for
that problem could be in using of the opportunity given to universities by Federal
Law number 217 which allows higher education institutions to create commercial
firms. Of course, universities need time to become a fully functional market
member and demonstrate its competitiveness. In addition such governmental
initiatives as amendment to the Education Act adopted on 29th of December 2012
(which allows for all higher education institutions to dispose IP without any

restrictions, and revenue resulting therefrom) should be used by these new firms.
4. Universities are too focused on theory

The next named problem is unavailability of high education institutions to move
from theory to practice. In some extend it is a conscience of the first three
problems. In this problem firstly the comprehension of this issue by
representatives of the University and its’ administration is needed. Given the
strong dependence of universities on government programs and funding,
government initiatives could affect the displacement of universities view into
practice. Work in this direction has already begun. The intensity of this work has
to be increased, to avoid the feeling of the one-time action.

5. Role of industry in financing R&D

The next problem is in extremely small number of investment programs in
university science from the part of enterprises in the industry. The source of this
problem is in the loss of competitiveness of Russian science, which was described
in chapter 4. It is necessary to start with solving this basic problem, to invest in
basic research, especially in the technological areas which are critically important
for Russia (interview with the expert from Ministry of Education and Science;
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Rashidov, 2012). However, there are now ideas, projects and technologies in
Russian laboratories and in minds of Russian scientists. These ideas and projects
need advertising and platform for meeting with business and transactions. This
platform could be provided by innovative forums, business incubators, technology
transfer centers that exist in Russia. For balanced development of these two
elements of Innovation System (basic science and innovation infrastructure) the
resources has to be balanced as well (Rashidov, 2012). The lack of interest in
funding R&D and innovative ideas by companies is a global problem of the whole
Russian Innovation ecosystem. Companies tend to buy, then to create something
new in collaboration. However, that is reflected in the global Russian tendency —
even Skolkovo, the main innovation center in Russia, buys technologies from
abroad. It is illustrated in falling exports and rising imports of high-tech (chapter
4.3). This is a sophisticated, complex problem. One of its solutions is Skolkovo,
which was created to be a model of innovation center, to show that technologies
invented in Russia exist and entrepreneur could make money at them. However, it
will take several decades to evaluate the results of this project. Taking into
account a rather strong isolation of Skolkovo from the rest of the country
(ERAWATCH, 2010), another large amount of time to adopt these practices
outside of the Skolkovo will be needed. This isolation is used to prevent
corruption, the penetration of other purely Russian concerns and implementation
of foreign experience. Nevertheless, the question ‘how long will it take? " still does

not have an answer.
6. Role of governmental support for U-1 collaboration

The lack of tax benefits for the partner companies in the financial interactions
with universities is explained partly by the fact that Russian legislation in the field
of entrepreneurship is still under development, and that will be good if all of three
stakeholders work together, meet, talk and share problems and ideas at the round
table. This kind of events already exists in Russian practice (International
Economic Forum; Days of entrepreneurship in Russia; working meetings and
others), and it is extremely important from the governmental side to make
business feel these kind of meetings useful and willing to share their problems.

This open conversation might help in improving satisfaction of business by state
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programs through joint development. Problems with the joint submission of
applications could be addressed by creation of consultancy in application process
for both sides (university and business partners). Another kind of suggestion for
governmental side in these problems is to make a more detailed evaluation of state
programs through conducting a survey among companies taking part in these
programs and getting a feedback, not just through collecting reports from them
(Dezhina, 2012).

7. Universities are not enough market-oriented

The lack of sufficient experience and skills in universities to work in the market
and sell products as a production company require involvement (hiring) experts
with marketing expertise, able to work with business and market of innovations.
Also needed: understanding by university administration of for what and why
commercialization is necessary. That is good that the respondent see this solution
by himself, and promotion of this idea in his own university could become a good

history of success for others.
8. Industry sector is developing not quickly enough

This situation, when economy of the industry, in which university operates, is
developing not enough quickly, and it affects the funding of R&D, is quite difficult
for university. In addition, it is hard to imagine that institution, which relies
primarily on funding from the government, can become a driver in a particular
industry. However, if the university will be able to focus on the development of
solutions for companies in other countries, in case of success, the university will
receive a contract with a foreign company (additional funding), and university’s
own level of competitiveness on the market of technology and education will

raise.
9. Companies cannot articulate their research problems

To help companies in articulation of their research problems universities as
organizations on the path to independence from state have to develop their
marketing skills in particular in creating commercial offer for companies, of cause

after detailed marketing analysis skills.
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10. Bureaucratic aspects of IP rights disposal

Making legal procedures more clear, and creation (if there is no) a division of IP
department and technology transfer offices in the university might help in the
elimination of bureaucratic aspects in IP rights disposal. In existing IP
departments and TTOs it is necessary to improve the skills of staff (Learn.IP,
2012) also through the accumulation of experience in patent transactions with

business.
The main research question is:

How is university-industry collaboration executed as a part of open innovation

framework?

In the field of inter-firm collaboration inbound open innovation are more common
than outbound (Chesbrough & Brunswicker, 2013). From the university
perspective it is vice versa. The outbound open innovation practices are traditional
and wide spread. These practices are represented by such kind of links with
industry as commercialization of property rights, research partnership or
providing a research services to industrial companies. In that case the knowledge
flow is going from university to company and not in the reverse direction. The
maximum that university receives is money. The academic entrepreneurship
(spin-off) is also a kind of outbound open-innovation, when the knowledge is
leaking into new company from university. In case of Russia commercialization
of property rights is less developed than in European countries, this process still
requires awareness from the university side according to the survey. Research
services provided by Russian universities are growing in volume, but there is still

a psychological barrier to commercial activities in Russian universities.

The reverse direction of knowledge flow in university-industry relationships as it
was mentioned before is represented by such practices as meetings, conferences,
giving lectures in universities by companies’ employees. However, these links are
not obligatory implying creation of innovation. Obviously, that knowledge
acquired by university scientists could be useful for future research and

innovations, but in the moment of interaction innovation is not created. That
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suggests that inbound practices in university-industry relationships are not very

common as well as reverse-directional interaction, and both are quite intangible.

Successful cases of reverse-directional interaction are discussed in this study
(FRUCT, for instance) and in analyzed cases the initiative came from business
side and innovations were created during the interaction process. However, it still

seems a not very common practice.

The results of this study suggest that open collaboration between not only
university and industry, but also including of government in this open innovation
process. It is crucially important for Russian case, where higher-educational
institutions are subordinates of the government. Taking into account a strong
apartness of Science sector (RAS) in Russia from other actors it is also important
to work actively for reducing this distance. However, this is a separate topic for
research in particular Russian context. Figure 30 represents integration of the
Triple Helix model with open innovation model, where all of the actors of
relationships (University, Business and Government) are sharing their ideas and
using external ideas (knowledge). The same clue of integration of Triple Helix
and open innovation model was promoted by Costello et al., 2007, but the authors
do not use open innovation funnel in representation of their idea (see appendix 6).
Carayannis & Campbell (2011) consider the integration of Quadruple Helix
(university, industry, government, society) into Quintuple Helix, and researchers
call it democracy of knowledge (Carayannis & Campbell, 2011). In the model
proposed by the author of this thesis, outbound innovations from government
could be Open Source projects (developing by plain users/citizens), state orders
and tenders. From business it could be ideas about investments or co-investments,
business plans of implementing new products or technologies (offering to
government or to university directly) and proposals about political improvements
to government. From the university side it is technical and technological
innovations, absorption of marketing, manufacturing and interaction experience
from companies (reverse-directional interaction), joint development of
collaboration programs with government and learning of organizational and

managerial mechanisms from government agencies. It is already not just realizing
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of the importance of interaction between these three actors, but even more

necessity of open dialog for mutual development.

v/ knowledge

Figure 30. Integration of Ol Model into Triple Helix model

Of cause, there are limitations for this model. The first one is in the level of
analysis of different models integrated. For Triple Helix it is a system level, and
open innovation model is usually considered on the company level. However as it
was mentioned before Howells et al. (2012) already called it as research gap for
the field of open innovation. Therefore, open innovation on the more global level
is a direction for further research.

The summary of research questions, methods used and findings is given in the
table 19 below.



Table 19. Summary of research questions, methods and findings

RQ1

RQ2

RQ3

RQ4

RQ5

Objectives

Method

Data

Findings

To identify the forms of open
innovations in university-
industry collaboration in
general and in the context of
Russia

Literature review

academic literature and
secondary data

The outbound Ol are traditional
(commercialization of property
rights, research partnership or
providing a research services to
industrial companies, academic
spin-offs). Inbound practices
are rare, but exist (meetings,
conferences, giving lectures in
universities by companies’
employees) and imply a basis
for future innovations; Model
of Implementation Ol and
Triple Helix

To test the existence of

interaction with university

initiated by industry (in
theory and practice)

Literature review, case
study, survey of 51
universities, e-mail
interview

academic literature,
survey and interview
results

Reverse-directional
interaction exists. In the
forms of meetings,
conferences, giving
lectures in universities by
companies’ employees.

To identify the motives of
both actors to interact

Literature review, survey
of 51 universities

academic literature,
survey results

For university the main
motives are recognition
within the scientific
community, receiving
additional funding and
getting reference. For
companies it is getting
profit, recruiting of
personnel, observation of
scientific development
and receiving a solution
of technological
problems.

To find the problems in
U-I collaboration in
general and in Russia

Literature review, survey
of 51 universities, e-mail
interview

academic literature,
survey and interview
results

Problems: lack of
influence of companies on
educational programs;
underestimation of the
potential of the university
by business, bureaucratic
aspects, lack of willing to
invest in innovations from
business side.

To find solutions for
general problems and for
particular Russian
problems

Literature review, survey
of 51 universities,
interview

academic literature,
survey and interview
results

Solutions: working groups
of business’ and
university’
representatives;
governmental initiatives;
balanced development of
basic R&D and
innovation infrastructure
through balancing
resources; open dialogs &
collecting a feedback
from companies; Hiring
experts with marketing
skills in universities

901
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7. Conclusions

7.1. General conclusions

Open innovation paradigm, which implies using external ideas as well as internal
ones with the same level of importance, is rather new. This concept is even more
new in the particular context of university-industry collaboration. The main
purpose of this study was to explore how open innovation is implemented in
university-industry interaction. According to the findings, from the university
perspective outbound open innovation practices are traditional and have such
forms as commercialization of property rights, research partnership, providing a
research services to industrial companies by universities and academic
entrepreneurship (spin-offs). In such kind of links the knowledge flow is going
from university to company and not in the reverse direction, while university is
just getting paid for the knowledge. In Russia the traditional direction of
knowledge interaction (from university to industry) is still under development,
and there are a lot of administrative, organizational and psychological barriers

standing in the way of commercialization of knowledge.

However, this study shows that even though the reverse-direction of interaction is
not widely discussed in the literature, it does exist, and even particularly in
Russia. The analyzed cases of collaboration (University of Zaragoza with Bosh
and Siemens Home Appliances Group; Finnish-Russian University Cooperation
in Telecommunication (FRUCT)) demonstrate the initiative to collaborate from
industry side in action. The motivation for business in such cases is in getting
ability to acquire knowledge from the academia, share their own knowledge in
order to achieve knowledge complementarity, create innovations and nurture the
high-qualified professionals in collaboration. Other forms of reverse-directional
interaction are meetings, conferences, lectures in universities by companies’
employees. Despite the fact, that during the knowledge sharing process
innovations are not created, the ideas for future innovations have a chance to

appear already. This kind of open collaboration is a big step to innovation.
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To get the open innovation going within university-industry collaboration, one
should begin by solving the existing problems and barriers in these relationships.
The number of the barriers were identified and discussed in this study. In general,
these barriers are quite close to ones identified in inter-firm relationships: lack of
trust, mutual understanding, transparency, IP issues. The specific issues in the
collaboration with universities arise from close connection of university with
governmental institutions and differences in primary motivation of the actors:
profit for business and new knowledge for university. These specific barriers are:
long terms university research (as opposed to industry research), lack of industry's
understanding of university's working processes, and as is usually the case another
barrier is bureaucracy. Possible solutions and suggestions for specific problems of
university-industry collaboration, identified by Russian respondents were
presented in this thesis. The general suggestion for all of the actors of Triple Helix
model (universities, industry, and government) is to join hands in development of
the basic science, the innovations and the innovation infrastructure. Since
nowadays one of the most important problems in Russia is the lack of interest in
innovation business between Russian enterprises, the government and the higher
education institutions have to carry out two missions in parallel: the search for
motivation for companies to invest in innovations and to search and to develop in
universities, such a set of knowledge, technologies, products, or intellectual
potential, which can be profitable for business and thus create interest in the
partnership.

This study suggests an ideal model for implementation of open innovation
concept into Triple Helix model, where all of the three actors take part in the open
conversation, share their ideas and acquire ideas from others for innovation
development. The transition from resource-based economy to innovation
economy was announced as the global strategic goal by Russian government for
the next 20 years. In the country where the government plays a role of
intermediary between universities and business this three actor’s open dialog is

critically important.

The thesis has a high value for the theory of university-industry collaboration as

well as the theory of open innovation, looking at rather neglected link of
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university-industry interaction. The results presented in this thesis will
significantly extend the understanding of industry-university collaboration for
creating innovations globally and in Russia. This research contributes to filling in
the research gap on reverse direction in U-I relationship. Even though the data
was only collected in Russia, the findings of this research confirm the general
challenges of U-I cooperation pointed out by other authors and therefore it is a
useful contribution to the theory. As innovation is often a result of university-
industry cooperation, fostering this cooperation would be beneficial for both
parties, as well as for the governmental stakeholders. The Russian experience
could be also very useful for the other countries.

7.2. Limitations

This study has encountered two types of limitations: the ones specific to the
present research, these limitations have arisen in the process of conducting the
survey just among universities’ representatives, and the general ones, that had to
do with the difficulties of data collection processes. Not all of the Russian
respondents were open enough to take part in the survey. Some of them were
willing to cooperate only in case of signing a contract, or some sort of additional
agreement. For instance, the response from Vice-Rector for Research of one

Russian University could be translated as:
“Hello, Ekaterinal

| read your questionnaire with interest. It seems to me that asked questions go far
beyond bilateral cooperation between the two universities. | believe that the move
towards a better and mutual understanding is possible only on the basis of firm
agreements that define the objectives, tasks, tools, and resources required as well

as through the implementation of joint projects”.

Some respondents were even aggressive during the phone call and highlighted
that they were not willing to share any information with a foreign university.
While others quietly and regretfully responded that they cannot provide the
information requested in the survey, because the top management of their
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university does not allow it. These cases illustrate two levels of closedness:

personal and organizational.

7.3. Suggestions for further research

Even though this study contributes significantly to the research of reverse-
directional interaction in university-industry collaboration, this sub topic requires
deeper exploration of the process. That could be executed by collecting data from
the business’ side - conducting a survey or interviews amongst companies. This
kind of research will contribute search for inbound Open Innovations for

universities.

Another field for further research is looking for motivation mechanisms for

business to collaborate with universities in general and in Russia.

According to findings of this study, one of the reasons for this lack of motivation
in Russian companies is the shortage of interest in innovative business and
investment in R&D. However, this observation came indirectly from the answers
of universities, which have a tradition of misunderstanding business reality in
Russia due to their relatively big distance from each other. Therefore, this global
problem of innovation entrepreneurship’ deficit in Russia requires a search for

solution.

The model for implementation of open innovation concept into Triple Helix
model, suggested in this study, could be used for a deeper research of particular

links between three actors.
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APPENDICES

APPENDIX 1: The concept of open innovations

Source: Cheshrough, 2003
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Figure 1. Closed innovation system and open innovation Paradigm

(Chesbrough, 2003)
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Figure 2. Number of published articles in scholary journals on open
innovation over time (Schroll & Mild, 2012) and most common journals,
including the topic (Dahlander & Gann, 2010)



APPENDIX 2: Questionnaires

Appendix 2.2: Questionnaire Russian version

HUccienoBanue mpomeccoB coTpyaHudecrBa Poccuiickux

npoMblnuieHHOcTH (0u3Heca) 2013

BY30B mu

[MoxanyiicTa, OTMETHTE MIPAaBUIBHBINA OTBET yIOoOHBIM Ut Bac 3HaukoM, Hampumep, X

1. Ilpo¢uin pecnoHgeHTa

1.1. | Hoxanyiicta, BEIOEpHUTE O3UIINIO, 3aHNMaeMylo Bamu B BY3e

Jekan

HpopeKTop 1O HAYKE WJIH 110 pa3BUTUIO

3aBepyroumii Kaeapol i APYrUM MoJpasJieIeHueM

JIMLIEH3UPOBaHME)

AHMI/IHI/ICTpaTI/IBHLIﬁ nepcoHanx 1Mo HCCICAOBAaHUAM, Pa3BUTHUIO,

MHHOBaIMsM  (Hampumep,  paboTa ¢ KOMIAHHMSAMH WX

Hpyroe, noxaiyiicra, HOsICHUTE

cotpyaanaectBoM BY3a ¢ mpoMbIuieHHOCTRIO (Or3HECOM)?

1.2. | Cezana mm Bama pabora (popmanpHO/HehOpMATEHO)

C

AA
HET

2. ®enepanbHas DocynapcrBennasi IIporpamma ''mojiep:KKu pa3BUTHS
KOOINepaluy POCCHIICKMX BBICIIMX Y4YeOHBIX 3aBeJeHU W OpraHu3alui,

peaan3yrommx KOMILIEKCHBIE NMPOEKTHI
BbICOKOTEXHOJIOTHYHOI0 MPOU3BOJACTBA"

mo

CO3JaHHUIO

2.1. | llogaBan mu Bam BY3 3asBky Ha y4actue B
"KOHKypCEe Ha MpaBO IOJydeHHs cyOcuanii Ha
peann3anyio  KOMIUIEKCHBIX ~ IPOEKTOB IO
CO3JJaHUIO BBICOKOTEXHOJIOTHIHOTO | JIA
MPOU3BOACTBA", OpPraHU30BAHHOM B
COOTBETCTBUH c MOCTaHOBJIEHUEM
IIpaButensctBa Poccuiickoit deneparmu ot 9
anpens 2010 royma Ne 218?

HET

3aTpynHAoC
b OTBETHUTH

2.2. | Ecam 2.1. - «IA», TO moOemusn i TMPOEKT B Kon
ot6ope? Ecnu 3a mocnennue 3 roaa moOenusio
HECKOJIBKO MPOCKTOB, YKaKUTE (o IIA
BO3MOXKHOCTH)  KOJHYECTBO  MOOCTUBIIUX
npoektoB Bamero BY3a.

po
eKT
OB

HET

3aTpynHsoc
b OTBETUTH

2.3. | Ecma 2.1. - «/IA», 10, kak BbI onenuBaete | Ykaxwure, mokanyiicra, Bamry oneHky

3 deKkTHBHOCTh  (TEKYILyIO/IOTEHIHATbHYIO) | 3()()EKTUBHOCTH IPOrpaMMsl OT 1 110 7:

®Oenepanpaoit ['ocynmapctBennoit IIporpammer | _ 1 - abcomrotHo He 3 dekTrBHA

"[TO IIePIKKH pa3BUTHSA KooIlepanuu | _ 2 - o4eHb ciado 3¢ dexkruBHA
POCCHIICKMX BBICHIMX Yy4YeOHBIX 3aBefeHHH W | _ 3 - cmabo 3 dexkruBHA
OpraHu3alui, peaTn3yIIUX KOMIUIEKCHBIE | _ 4 - yMepeHHO 3 deKTrBHA

MPOEKTHI MO CO3JJaHUI0 BBICOKOTEXHOJIOTMYHOTO | _ 5 - nocratouHo s dexTrBHa
NpOM3BOACTBA" ¢ mouku 3peHuss cmumyasayuu | 6 - odeHb 3P PeKTHUBHA
compyonuuecmsea BY306 u npomviwnennocmu | __ 7 - >PQPeKTUBHA W KPUTHUECKH
(busneca)? BakHa 17151 BY30B

continued on the next page




Appendix 2 continued

3. PazButne corpyaHudectBa mexay BY3om u npexnpusitrusaimu
3a nociaennne 3 roga, B Bamem BY3e...

Ocrancs 6e3
CHusuics .. | Breipoc 3aTpynHsIo
N3MEHEHHUH
Ch
OTBETHUTh
1 2 3 4 5
3.1. O6bem COBMECTHOTO c
KOMIAHMAMH (HHAHCHPOBAaHUA | _ | | __ I P
HUCCIIEIOBAHUN
3.2. O0BeM paboT (KOHCANTHHTOBBIX

yCIIyT), BBIIOJHAEMBIX Bammm
VHHUBEPCUTETOM N0  3aKka3y | — | — | — — | — | —
KOMMaHUI

3.3. JenoBoe COTPYJHUYECTBO,
Takoe Kak CO3[aHHE HOBOTO
OusHeca, MpoJaxka KOMITAHHSIM
mpaB Ha HWHTEIUICKTyalpHYIO | — | — | — — | — | —

COOCTBEHHOCTh WIH

JIMLIEH3UPOBAHKE
3.4. CoTpynHHYECTBO C  JIPYTUMH

OpraHu3aALISIMA (mampumep,

TOCYAapCTBEHHBIMH wm | _ | | __ R U

PETHOHATBHBIMHU

OpraHMU3aLISIMH)
3.5. Komngectso TIPEIIPUATHIHA-

napTHepoB BY3a — | — — — | — | —
3.6. Croektp oTpacneii um pasmep

KOMITaHUH-TIAPTHEPOB — |— |— — | — | —
3.7. CKJIOHHOCTh OW3HEC-TIapTHEPOB

K Gonee TECHOMY U

MIPOJIOIDKUTEIEHOMY

COTpPYIHHUYECTBY ¢  Bamum
BY3om  (Gompmie, dYem K

KPaTKOCPOYHBIM u
MaJIOMacIITA0HBIM KOHTPAKTaM)
3.8. Jonst TpOeKTOB, COBMECTHO-

(uUHAHCHUPYEMBIX C OM3HECOM, B
o0miem uncie npoekToB BY3a

3.9. Hons TTATHBIX YCIIyT,
OKa3bIBa€MbIX BY3om
KOMIIaHMsIM, B oOOmeM 4wene | — |[— | — — | — | —
ycIayr

3.10. | CorpynHu4ecTBO € MajbIM U
cpenHUM ~ OW3HECOM  HOCHT
CKOpee CllydyallHbI XapakTep U B
OONBIIMHCTBE CIy4aeB HMEET
KPaTKOCPOYHYIO OCHOBY

3.11. | MexauCUUIIMHAPHOCTD

HCCJICIOBAaHUMH, MMPOBOJIUMBIX
Bammm BY3om o Oumsmec- | — | — — — | — | —
MApTHEPOB

continued on the next page



Appendix 2 continued

3a mocnegnue 3 roma, B Bamewm

BV3e...
Ocrancs
0e3
CHusuics Beipoc 3arpyaHs
H3MEHEH
o 0Ch
5051
OTBETUTH
1 2 3 4 5

3.12. | Crenens
KOH(MACHIIMAILHOCTH
pE3yNbTaTOB COBMECTHBIX C
TIPEATIPUATHAMHI MIPOEKTOB
(Y4eOHBIX MaTepHajoB)

3.13. | BY3 (PyKOBOZACTBO
¢daxynbTera,
HCCIIEOBATEIbCKUE TPYIIIIHI)
cran Ooxee m30uparesneH Hpu
BBIOOpE KOMITAHUN-TTAPTHEPOB

3.14. | Yucno 3apy0eKHBIX
MapTHEPOB BVY3a W
3apy0e)KHOE (PMHAHCHPOBAHUE | —— — — — |— |—
MIPOEKTOB
3.15. | Muuumarusa BVY3a o
CO3JIaHUIO HOBBIX
OpraHu3alyid WIH IPOrpaMM
TSt CTUMYJUPOBAHUS | _ _ _ I R
COTPYAHHYECTBA c
HPOMBIIUICHHOCTBIO
(OuzHECOM)
3.16. | KoMmanuu-mapTHepsl — CTaH
Oonee BHHMATEJIbHO
OTHOCHUTBCS K  mpoOieMam
yIpaBJIeHUsI _ _ _ I .

HEMATEpUAJIbHBIMHU aKTUBAMMH,
CO31aHHBIMH B pE3yJIbTaTe
coBmecTHOH ¢ BY30m paboTs!

3.17. | Poiap HeXBaTKu pECypcoOB B
HEJI0CTaTOYHOMI
KOMMepITHaTH3aii
pa3paboTox BVY3a
(maTteHToBaHwMeE,
JTUICH3UPOBAaHUE,  CO3JaHUe
HOBOT'0 OM3HECA)

2

3.18. | Yposens

3aMHTEPECOBAHHOCTH
CTy}leHTOB B CO3JaHUN - - - I I -
COOCTBEHHOTO OM3HEca

continued on the next page

2 KoMMepumaau3aiys TeXHOJIOTHH (Kccie0BaHUM U pa3paboToK) - 3TO Jir06ast
JesITeIbHOCTDb, KOTOpast

HampaBJieHa Ha CO3/JaHHe J10X0/1a OT UCMO0JIb30BaHUs Pe3y/IbTaTOB HAy4YHbIX UCC/IeJ0BaHUH,
Hay4YHbIX KOMIETEHIIU .



4. HoBble (hopmbl coTpyanudectBa BY30B ¢ npoMbIIIIEHHOCTHIO

Appendix 2 continued

3a nocienuue 3 roga, B Bamem BY3e

CHusmics

Ocrancs
0e3
H3MEHEH
2071

BsIpoc

3arpynHs
10Ch
OTBETHUTh

4.1.

Komnanun BCE are
mpuoOpeTaroT  3HAaHUSI U
TEXHOJIOTUH Omaromaps
3aKIIIOYCHAI0 KOHTPAKTOB Ha
MIPOBEICHUE HCCICIOBAHUN C
Bamum BY3oMm unm yyacturo
B COBMCCTHBIX HpOGKTaX

4.2.

Bamm Ou3Hec-mapTHepHl Bce
yale NpurianamoT Ha paboTy
Bammx Beaymmx —Hay4yHBIX
COTPYJTHHKOB U CIICIIHAJINCTOB

4.3.

Bamu OwusHec-mapTHEpHl Bce
yalie MPUIIAAlT HayYHBIX
COTPYIOHHKOB WJIH CTYJICHTOB
Bamero yHuBepcurera mins
MIPOBEACHUS HCCICIOBAaHUN WU
pa3paboToK, KOTOpBIE 1O
3TOTO OCYILIECTBILSLIH
COOCTBEHHBIMU CHIIaMU
BHYTPU KOMIIAaHUH

4.4.

Iepen (akTHYeCKuM
MPOBEACHUEM Hay4YHBIX
HCCIICIOBAaHUH U pa3paboToOK
(co3manusi HOBOTO OHW3HEcA),
HapTHEPHI BCE yarie
TIPUBJIEKAIOT Bammx Hay4dHBIX
COTPYIHHUKOB WJIH CTYAEHTOB
K  HallUCaHWIO  TEXHHUKO-
HKOHOMHYECKOTO
00OCHOBaHHS W DKCIEPTH3BI
uaed  Ha  TpeaMeT  HX
TEXHUYECKOU
(3KOHOMHUYECKOI)
COCTOSITEIIbHOCTH

4.5.

Komnanuu-napTHepsl
MIPEJOCTABIISIOT CBOU PECYPCHI
(oGopynmoBaHume,
nabopaTopur) B TOJIL30BaHUE
Bamum Hay4YHBIM
COTPYTHUKAM (v
CTy/ICHTaM), He  Tpelys
HEMEJICHHOH KOMIIEHCAIINH

continued on the next page
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3a nociaennne 3 roga, B Bamem BY3e

CHusuics

Ocrancs
oe3
H3MEHEH
5071

Bripoc
3arpynHsroc

b OTBECTHUTH

4.6.

Bamr BY3 mnpurnamaer Ha
paboty npeCTaBUTEINCH
ou3Heca (MPOMBIIIJICHHOCTH)
JUSL TIOBBILICHHS KayecTBa
IMPOBOAUMBIX Hay4YHBIX
UCCIeIOBaHUH U pa3paboToK

4.7.

Bamm BVY3 axtuBusupyer
MPOLIECCHI
KOMMEpIHAIN3ANA  CBOUX
pa3paboOTOK M  TEXHOJIOTHH
MyTeM HX TPOAAXKH HWIN
JINLIEH3UPOBAHUS

4.38.

Bam BY3 axtuBmsupyer
MPOIIECCHI
KOMMEpIMAIH3alud  CBOUX
pa3pabOTOK ¥ TEXHOJOTUH
myTeM MOOIIPECHUS u
CTHUMYJIALIUU CO3JIaHUs
HOBOTO OM3Heca

4.9.

Hayunple corpymHukm U
crynenTsl Bamero BY3a Bce
game WCHONB3YIT — HJEH,
HCXOISINAE OT KOMIIAHMH,
MPY TUTAHUPOBAHUU OYAYIIHX
HCCIICIOBaHUN M pa3padOTOK

4.10.

[IpsMBble KOHTaKTHl Hay4YHBIX
cotpynHukoB Bamero BY3a
c OM3HECOM CTaHOBSITCSI BCE
Oonee BaXHBIM YCIOBHEM
pu NIOJTyYEHUHU
(huHAHCHpPOBaHUA
HCCIIeI0BAaTEIbCKUX
MPOEKTOB WJIN APYTHUX BHAOB
Hay4HO-HCCIIEI0BATEILCKOM
JIeSTeIIbHOCTH,
OCYIIECTBIISIEMBIX COBMECTHO
c Ou3HEec-TIapTHEpaMH
(4acTHBIX W COBMECTHO-
(hMHAHCHUPYEMBIX)

4.11.

Ilo pe3ynbTaTaMm COBMECTHBIX
MPOEKTOB, npasa Ha
MHTEJUICKTYaIbHYIO
COOCTBEHHOCTB, CO3JaHHYIO
COTpYIHUKAMU  KOMIIAHWH,
Hepenuii B COOCTBEHHOCTh
BVY3a

continued on the next page
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3a nocaeguue 3 roga, B Bamem BY3e

Ocrancs
0e3
Cuusuics MSMEHEH Bripoc 3aTpynHs
N 0Ch
1 OTBETUTH
1 2 3 4 5
4.12. | Ilo pe3ympTaTaM COBMECTHBIX | _ N I
MPOEKTOB npasa Ha
HHTEJUIEKTYaTbHYIO
COOCTBEHHOCTh,  CO3JaHHYIO
COTPYTHUKAMH KOMITaHUM,

MepeluIid B COOCTBEHHOCTH/B
pachopspKeHUe CTyICHTaM

4.13. | Hayunple = COTpPYAHUKH W
CTYICHTHI HOJTB3YIOTCA
JTabopaTopUsIMU u
000pyIOBaHHEM COBMECTHO C
KOMIIaHHSMH

4.14. | BY3 opraHu3oBBIBacT W/WIH
AKTHBHO MOAJICPIKHBACT
KOHKYpPCBI ~ Ou3Hec-uaed U
WHHOBAIIMH Cpeny CTYAEHTOB | —— — | — — | — | —
JUISL peeHus npooiiemM
Ou3Heca

4.15. | BY3 Bce Ooubliie ”HBECTHPYET
B IKOHOMHYECKOE
UCTIONB30BaHNE  (TIOydeHHE
NpUOBUTM OT TIPOJAKH) TPaB
HMHTEJUICKTyaTbHOMN

COOCTBEHHOCTH (TIATCHTOB W

ap.)

4.16. | B BVY3e CYIIECTBYET
YCTOWYHMBAsi CUCTEMA OLIEHKU U
KOHTPOJIA HCTIONB30BaHUS
paB Ha pe3yapTaThl | —— - | — - |— |—
HMHTEJUIEKTyalbHOU
JIeSITETIbHOCTH

4.17. | BY3om pa3paborana cucrema
JUBEpCUPUKAITUT

(pa3meneHus)  pUCKOB  OT
MPOBEICHUS COBMECTHBIX
MPOEKTOB, a TAKXE OLEHKH
OpUOBIIM  JUIA  K&KIOH W3
CTOpOH,  YyYacTBYIOIIMX B
NpoeKkTe (CYLIECTBYIOT YETKHE
"mpaBuia urpst'")

continued on the next page



5. PesyabTatsl corpyaHudectsa BY3a u npomblinieHHOCTH/OU3HeCA

Appendix 2 continued

3a nocienuue 3 roga, B Bamem BY3e

CHusmics

Ocranc
Pl 0e3
U3MeHe
HUM

BsIpoc

3arpyn
HSIOCh
OTBETHUT
b

5.1.

O0BeM mpHOBLTH OT TPONAKH
BY3om HWHTEIUIEKTYaIbHON
COOCTBEHHOCTH
(JIMTICH3MPOBAHUS | Ip.)

5.2.

Hanmmume  HemaTepHanbHBIX
aktTuBoB B BVY3e, kotopsie
MIOTEHIUAJIBHO BO3MOKHO
KOMMEpIHATIH3UPOBATh

5.3.

AxTuBHOCTH yuacTus BVY3a B
HMHKYOaIIMOHHOM
JIeSTEIbHOCTH

5.4.

BeiBIime u HBIHCIITHIE
UCCIEOBAaTeIN U  CTYACHTHI
ocHOBaJM ycreinubie Spin-off
KOMIIAHHH ° , CO3JaHHBIE C
LEeTbl0  KOMMEpPLHAIH3aLHH
TEXHOJIOTUH/UJICH,
pa3paboTaHHOI B
YHUBEPCUTETE

5.5.

Yucno ciy4aes, koraa Spin-
off xommanmum, cosgaHHbIE
pu BY3e, CTaHOBATCA
0aHKpOTAaMH H3-32 HEXBATKH
(DMHAHCUPOBAHUS WIH APYIUX
BaXKHBIX PECYPCOB

5.6.

Biusinue COTPYIHUYECTBA
Bamero BY3a u npeanpusartuit
Ha BO3HUKHOBEHHE HOBOK
oTtpacmu (cdepbl Om3Heca) B
peruoHe

5.7.

Uucno wuaed u  Hoy-xay,
pa3paboTaHHEIX B
COBMECTHBIX  INPOEKTaX, U
HCIOJIb3YEMBIX Hay4HbIMH
COTPYJIHUKaMU BVY3a B
KauyecTBE TEM JalbHEHIIHNX
Hay4YHBIX UCCJIEJOBaHUMN

5.8.

KonnuecTtso KypCcOB o
YHIpaBJICHUIO HWHHOBALIUsMU,
BKITIOYCHHBIX B Y4€OHBIH TIIaH
Bamero BY3a

3 Spin-off KOMIaHKs — KOMIAHKS, CO3[AHHAS Ha 0a3¢ YHUBEPCHTETCKOI TeXHONOTHH

continued on the next page
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3a nocinenuue 3 roga, B Bamem BY3e

Ocranc
a1 0Oe3 BaTpyn
CHusnics Bripoc Py
H3MEHE HAIOCh
HUH OTBETHU
Tb
1 2 3 4 5

5.9. HeratuBHEBINM acHeKT BIMSHUS
COTpYIHHYECTBA C OH3HECOM
HAa KayeCcTBO MPEIOJIaBaHMs,
MOJITOTOBKY CIEIHAIUCTOR U | —— — — — — —
MPOBEJCHUE HCCIEJOBAaHUN B

Bamem BY3e
5.10. | Poxp OTHENBHBIX MapTHEPOB

BYVY3a B yueOHoI mporpamMme — — — — — —
5.11. | Pomp  coTpymHWYecTBa ¢

Ou3Hec-TIapTHEpaMH B

pa3BUTHH — — — — — —

HHTepHauroHanu3auuu BY3a

6. Bame MHeHHe
6.1. Kakwe, mo Bamemy MHEHHWIO, CYHIECTBYIOT HambOoyiee 3HAYMMbIe TPOOIEMBI H
Oapbepsl B coTpyanuyectse Bamero BY3a ¢ npeanpustusmu? Ha yTo oHU BAUSIOT?

6.2. Ha3zoBute coTpyaHuKa/coTpynHukoB Bamero BY3a, Hanbosiee KOMIIETEHTHOTO B
o0cy’kIaeMbIX BOIIpocax

6.3. Xorute nu Bbl 4uro-TO eme n100aBUTH WK MpoKOMMeHTHpoBaTh? Kpurtuka ompoca
NPUBETCTBYETCS

Bonsimoe criacu6o 3a Bamry momorrs.
[Moxanyiicta, cooOmuTe ampec Bameil 3JEKTPOHHONH TMOYTHI, YTOOBI MBI MOTJIH
oTnpaBuTh BaM pe3ynbTaThl HAIIErO UCCICIOBAHUS

continued on the next page



Appendix 2 continued
Appendix 2.2: Questionnaire English version

Research of the processes of cooperation between Russian universities and
industry (business) 2013
Please mark the correct answer by icon, which is convenient for you, for
example, X
1. Profile of the respondent
1.1. | Please select the position taken by you in high school
Dean

_Director of Research and development (R & D) activities
_ Director of the Department

_ Research, development and innovation management
personnel (for instance, cooperation with industry, licensing
services, etc.)
Other,

here

please specify

1.2. | Is your work connected (formally / informally) with the

cooperation of the university with industry (business)? YES _

NO

2. Federal Governmental Program 'to support the development of
cooperation of Russian higher education institutions and organizations
implementing complex projects on high-tech production™

2.1. Did the university apply to participation in the
"competition for the right to receive subsidies for
the implementation of projects aimed at the
creation of high-tech manufacturing”, organized
in accordance with the Government of the
Russian Federation dated April 9, 2010 Ne 218?

Do not

NO know

YES

2.2. If 2.1. - ""YES", then did the university win in the
selection? If the last 3 years has won several # of
projects, specify (if possible) the number of the | yEg proje
winning projects of your university. cts

Do not

NO know

2.3. If 2.1. - "YES", then how do you assess the | Please indicate your assessment
effectiveness (current / potential) of the Federal | of the effectiveness of the
State Program "Support the development of | program from 1to 7:

cooperation of Russian higher education

institutions and organizations implementing | __ 1 - is not effective

complex projects on high-tech production” in
terms of stimulating cooperation of universities
and industry (business)?

__ 2 -very little effective

__ 3 -weakly effective

__ 4 - moderately effective
___5-quite effective

__ 6 - very effective

7 - effective and critically
important for universities

continued on the next page



Appendix 2 continued

3. The development of cooperation between university and businesses

Regarding your university, during
the recent 3 years...

Decreased

Remaine
d stable

Increased Do
not
know

3.1.

Research projects co-funded
with industry

3.2.

The scope of  work
(consulting services)
performed by your
university for companies

3.3.

Commercialization Services
related to business co-
operation (for example, the
establishment of a new
business, IPR and licensing
of sales)

3.4.

Cooperation ~ with  other
companies  (eg  public
administration)

3.5.

The number of industrial
partners has increased

3.6.

The diversity of industrial
partners has increased either
by size or by sector

3.7.

More companies have begun
to conduct  continuous
collaboration with us

3.8.

The share of projects, co-
funded with industry, in the
total number of university
projects has increased

3.9.

Paid services have increased

3.10.

SME cooperation is changed
to the occasional short-term
basis

3.11.

The research, undertaken by
the university for business
partners, is increasingly
cross-disciplinary

3.12.

The results from industrial
collaboration are more often
confidential (e.g. secrecy of
a Master’s Theses) than
before

3.13.

Our university has become
more  selective in its
industrial partnerships

3.14.

The number of foreign
partners or corporate
funding has increased

continued on the next page




Appendix 2 continued

Regarding your university, during
the recent 3 years...

Decreased Remaine Increased Do
d stable not

know

3.15. | New organization(s) or
program(s) has been
established on the
university—industry interface
to foster collaboration

3.16. | Business  partners  have
become increasingly more
sophisticated in cooperation
concerning the management
of intellectual  property
rights arising from joint
work with the university
3.17. | Our commercialization
services (patenting, licensing
and new business
generation) have proven to
be inadequately resourced
3.18. | University  students are
increasingly interested in
setting up  their own | — — — — — | —
businesses

4. New forms of university-industry Collaboration

Regarding your university, during
the recent 3 years...

Decreased Remaine Increased Do
d stable not

know

4.1. Businesses acquire
knowledge and technology
for research services or joint
collaboration projects more
often through contracting us

4.2. Our business-partners are
recruiting more and more
key researchers and experts | — — — — — | —
from our university

continued on the next page
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Regarding your university, during
the recent 3 years...

Decreased

Remaine
d stable

Increased Do not know

4.3.

Our business partners are
increasingly inviting our
research staff or students to
conduct research and
development that that they
have previously conducted
in-house

4.4,

Before initiating  formal
R&D, business partners
increasingly involve our
researchers / students in
feasibility studies / projects
to verify the (commercial or
technical) applicability of
their ideas

4.5.

The partner companies are
providing their resources
(equipment, laboratories) in
the use to our researchers (or
students) without requiring
immediate compensation

4.6.

Our university offers a job
representatives of business
(industry) to improve the
quality of the research and
development

4.7.

Our university has stepped
up the processes  of
commercialization of its
technologies and inventions
through selling or licensing
them

4.38.

Our university has stepped
up the process of
commercialization of their
products and technologies
by promoting and
stimulating creation of new
business

4.9.

Researchers and students are
using more and more ideas
from companies in drafting /
planning future research and
development projects

continued on the next page
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Regarding your university, during the
recent 3 years...

Remain

Decreased | ed " Increased Do  not
stable Know

1 2 3 4 5

4.10.

Direct contacts between our
scientists and  business  are
becoming increasingly important
prerequisites for funded research
projects or other privately (co-
)funded research activities
together with business partners

4.11.

There are collaborative projects
with the industry in which ideas
created in companies have been
transferred to our university’s
ownership

4.12.

There are collaborative projects
with the industry in which ideas
created in companies have been
transferred to some of our
students’ ownership

4.13.

Researchers and students share the
same equipment (or laboratory)
with companies

4.14.

University organizes student
competitions or actively support
ones to develop innovation
solutions for solving problems of
business (industry)

4.15.

The University invests more in the
economic exploitation of
intellectual property rights (eg
patents)

4.16.

The University has created a
standing practice that allows to
evaluate and monitor the use of
intellectual creatures

4.17.

The university establish clear rules
of the game of economic benefits
and risk sharing with companies in
common projects

continued on the next page
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5. Impacts of the university-industry Collaboration

Regarding your university, during the
recent 3 years...

Remain

Decreased etdbl Increased Do not
stable know

1 2 3 4 5

5.1. Our university has increasingly
gained profit from selling its IPR
(licensing etc.)

5.2. The University has not yet been
used in full intellectual property
rights for commercial purposes

5.3. The university is actively involved
in incubation activities — | = | — — — | =

5.4 There are successful start-up
companies* established by our
(former or existing) students
(knowledge is to a large extent | — | — | — — — | —
created by higher education
institutions)

5.5. Spin-off companies fail often,
because of lack of financing or
other important resources

5.6. A new industrial sector has born in
the region for which our university
has significantly contributed to (by
provision of skilled labour, R&D
collaboration etc.)

5.7. University researchers have taken
up ideas and know-how from
collaboration to develop them
further as a part of the university’s
own research activities

5.8. Innovation management-related | _ | _ | __ _ _
courses are included in the
curriculum

5.9. Collaboration has too big impact on
our teaching and/or research
activities

5.10. | Collaborative projects have steadily
become a part of a curriculum
within courses

5.11. | Collaboration has considerably
contributed to our university’s
internationalization

continued on the next page
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6. Your opinion
6.1.  What are the most significant problems or obstacles of university-industry
cooperation? On what do they affect?

6.2. What are the employee / employees of your university, the most competent in the
issues being discussed?

6.3. Other issues related to the survey and criticism:

Thank you very much for your help.
Please, give us your email address so we can send you the results of our survey



APPENDIX 3: University patenting
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Figure 1. US research univ. patents % of the domestic —assignee US patents,
1963-1999 and university patents per R&D Dollar (Mowery & Sampat, 2005)
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Figure 2. Worldwide patents of four leading US universities and patenting by

leading non-American universities (Leydesdorff & Meyer, 2010)



APPENDIX 4: Links of interaction

Table 1. Summary: roles, determinants and engagement modes of universities (Uyarra, 2010)

Model Knowledge “factory™ Relational university Entrepreneurial university Systemic university Engaged university
Main role of Production of scientific  Exchange of Active commercialization role  Boundary-spanning Developmental mole
universities knowledge knowledge ole
Main unit of Innovation outputs Linkages Intermediaries (e.g. TTOs) Systems/networks Spaces of govemance
analysis
Main partners/  High-tech firms located Large manufacturing  Large manufacturing firms Regional clusters Regional stakeholders
beneficiaries in proximity to firms Spin-off firms Regional SMEs
universities
Directionality of Unidirectional (implicit) Bi-directional Bi-directional (explicit) Triple-helix Responsive
engagement (implicit) (universities,
industry and
govemment)
Dominant Industrial surveys Industdal surveys Surveys of university TT National and regional Case studies
methodology Managers innovation surveys
Citation count Case studies Case studies
Production function
analysis
Key factors Research intensity/ Structural factors (size  Organizational structures/ Regional system Number and synergies
influencing inputs of firm, age, sector, forms configuration between universities
impact R&D intensity)
Geographical proximity  Innovation strategy Managerial practices Regional policy University leadership
Faculty behaviour/incentives  Institutional capacity  Joined up policies/
of universities incentives
Policy Co-location of firms and Some links should be  Intermediaries and Institutional Joining up of universities
implications universities. Increased  promoted vis-i-vis organizational arrangements are missions and other
funding for research others arrangements /incentives are important o ensure policies at different
needed to ensure links linkages levels

continued on the next page
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Table 2. External engagement of academia by types of collaboration (Perkmann, et al., 2013)

External engagement: comparison across different studies.

Population Time frame analysed Collaborative Consulting Sponsored Contract Patenting Academic
research research research entrepreneur-
ship
Klofsten and Academics in Entire career 51% 44% 45% 12% 12%
Jones-Evans Sweden
(2000)
Klofsten and Academics in Entire career [ G8% 65 26% 15%
Jones-Evans Ireland
(2000)
Gulbrandsen Tenured 5 years 21% 31% 21% TE TE
and Smeby university
(2005) professors in
Norway
Bozeman and Academic at US 12 months 17% 18% 5% 3%
Gaughan researcher
(2007) universities
D'Este and UK Physical & 2 years 443 IBE 47% 22% 12%
Perkmann Engineering
(2011) Sciences
Investigators
Grimpe and Academics in 12 months 20 (joint 17%
Fier {2010} Germany publications)
Haeussler and Life scientists 12 months 20% A0 o9
Colyvas, in Germanmy
2011 and UK

The figures indicate the percentage of academics imvolved in the specified activities unless otherwise indicated, according to different studies. Figures on patenting and
academic entrepreneurship are included for comparison.



APPENDIX 5: Organizational Structure of Russian R&D system
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Abbreviatio RFFI - Russian Foundation for Basic Research Rusnano - Russian Corporation of Nanotechnologies
Minobrauki - Ministry of Education and Science, RGNF - Russian Foundation for Humanities RVC - Russian Venture Company
Minsvyaz - Ministry of Information Technologies and FASIE - Foundation for Assistance to Small Innovative |RAN - Russian Academy of Sciences (RAS)
Communication Enterprises Roscosmos Fedeml Space Agency
Mineconomrazvitie - Ministry of E i lop RFTR - ian Fund for Technological Devel i - State Corporation Russian Technologies
Minpromtorg - Ministry of Industry and Tradc NIZ - National Research Centres (pilot: Kurchatov UAC - United Aircraft Corporation
Minoborony - Ministry of Defence Inst.) Rosatom - State Corporation for Nuclear Energy

Source: European Commission, (ERAWATCH, 2013), note: some structures are abolished (eg. Gov. Commission on High technologies and innovations)



APPENDIX 6: 3-D representation of Rogers’ Innovation-Decision
process

Government 1 = Needs/Problems

2 = Research

3 = Development

4 = Commercialization

5 = Diffusion & Adoption
6 = Consequences

Academia Enterprise

Source: Costello et al., 2011



