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Abstract: In modern conditions, the special focus is on the selection and justifica-
tion of the optimal organizational option within the framework of improving the effi-
ciency in the interaction between the participants of an innovative economy. The au-
thors propose to use the form of a Science and Education Complex (SEC).

The objective of this paper is to develop a mechanism for interaction of a Scientific
and Education Complex in the field of education, research, and innovation. Based on
the analysis of the foreign practice in cooperation of science, education, and business,
there is argued the possibility of implementing a complex integrated model in the
Russian environment to account for the development peculiarities related to the re-
gions of SEC formation.

The study completed on the current trends in the development of science and new
trends in education reforms, the identification of a SEC specific features and differ-
ences of the latter from the science and education clusters allowed to develop the
option of a mechanism for interaction between the participants of a Science and Edu-
cational Complex. One of the largest constituent entities of the Russian Federation,
the Krasnoyarsk Territory, is used as an example to illustrate the entities, permissible
regulatory instruments, and institutions as well as to formulate the principles for inter-
action. The study and compilation of international and Russian statistical databases
characterizing the performance indicators of scientific, innovation, education and
business activities resulted in proposing the system of indicators to assess the effec-
tiveness in the SEC functioning in terms of key groups of participants.
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Introduction

The post-industrial way of social reproduction and development applied to the
concept of a knowledge society determined to change the vector of the world econo-
my towards innovation. The innovatory international experience shows that the limit
value of the innovation activity can be achieved at the point of interests intersection of
the four main actors in the economy: state, business structures, scientific and educa-
tional professional institutions. Particularly, the source of innovation processes are
higher educational institutions, while the state and business structures serve as cus-
tomers, consumers, and co-investors for the scientific research and innovation solu-
tions. Therefore, the growing interest from the scientific and educational community,
the state, and business, to the issues of selection and justification of an optimal organ-



izational interaction is explained by the relevance of the problems under analysis to
Russia.

With the view to the above, the objective of this study is to develop a mechanism
for interaction between the participants of SEC in science, education, and innovation
(based on the example of the Krasnoyarsk Territory).

Review of Literature

Currently, a considerably large number of foreign research works are devoted to
problems of integration processes in science, education, state, and business, as well as
commercialization of fundamental knowledge and challenges related to the imple-
mentation of scientific research into the production. These problems are mainly re-
ferred to in the studies completed in the USA (T. Bailey, D. Baker, D. Frank, P.
Gumport, L. Leslie, H. Nowotny, P. Scott, C. Tamasy, B. Wynne), Great Britain (M.
Ash, T. Brunch, J.L. Davies, D.A. Kirby), Canada (B. Austin, A. Chan, N. Tudiver),
Japan (K. Kitamura, S. Moriya, K. Okamoto), and the Netherlands (I. Bleiklie, S.
Craciunoiu, M. Henkel) [13, 15, 21].

The problems of choosing the optimal form for interaction between the participants
of the innovation economy at the regional level are specifically observed in the works
of Russian scientists: E.E. Agafonova, S.G. Boev, Yu.L. Esina, L.P. Kleeva, D.Yu.
Lapygina, S.S. Malina, N.M. Stepanenkova [2, 5, 7, 10, 12].

Modern trends in cluster cooperation of science, education, and business are con-
sidered in the works of both foreign (M. Delgado, G. Lindqvist, A. Nuseibah, M.
Porter, S. Stern K. Wennberg, C. Wolff) and Russian (E.V. Barasheva, N.N. Davydo-
va, E.M. Dorozhkina, E.V. Gorbachevskaya, I.I. Zedgenizova, N.V. Polyanskova)
scientists [1, 3, 22, 23, 25, 26].

Methodology

The reference to the foreign experience enables selecting a number of approaches
to form the interaction of science and education within a unified complex [15, 16].
The first is the American model, which is based on the concept developed by the re-
search universities (Australia, the UK, Canada, the USA). A research university acts
as a core in the interaction process and undertakes the responsibility to develop, im-
plement, and promote the innovations as well as to create links with the industrial
sector of economy [6]. Therefore, it becomes a powerful scientific research, educa-
tional and industrial complex conducting close cooperation with the state and busi-
ness.

The second approach is based on the Japanese model, where the key role is played
by the state (Hong Kong, People's Republic of China, South Korea, Japan). Following
the analysis of the practical experience and success achieved by the USA, the Gov-
ernment of Japan preferred to integrate science, education, and business in the form of
a "Technopolis" representing the major scientific centers - "technology cities" with
state financing and management. In technopolises, the scientific core is the universi-
ties of Hokkaido, Akita, Hiroshima, Tsukuba, Kagoshima. In addition, the financing
of technopolises themselves, unlike the US research universities, is carried out
through the means of the region and big private capital [13].

The third mixed type of integration of science and education within a unified com-
plex, where the key role is given to technology park structures, is widespread in the
European countries (Belgium, Germany, France, Sweden) [13, 16]. These can be in



the form of technology or research parks, sometimes growing up to agglomerations
similar to technopolises but distinguished by the active participation of the science
parks administration rather than the state as it is in Japan. Universities (except for the
UK), as well as in the Japanese model, has an educational function without focusing
on industrial and technological developments and their commercialization, but active-
ly take steps to attract appropriate structures to cooperate in this respect.

Foreign experience confirms that the use of a specific model to form the integrative
SEC plays an important role in the development and increase in the state competitive-
ness under conditions of the country's economy switch to the innovation way of de-
velopment.

According to the authors, the SEC is one of the forms to integrate into a unity all
the chains and fields of science and education to implement education, research, and
innovation activity. The necessity and importance of its formation and functioning are
determined by its role in providing national and economic security of the state and
preparing highly competitive experts.

Specific characteristics of SEC in Russia manifest themselves as follows [4]:

1. The core of the science institutional structure are the legally independent re-
search organizations;

2. The scope of research and development works are mostly concentrated in the
system of the Academy of Sciences and industry - related Research Institutes and
Design Bureaus;

3. Given the drastic reduction of the structures for the transfer of scientific
achievements into the innovation sphere, there is detected a growing number of Re-
search Institutes either through divestiture of operating organizations or by creating
new ones, rather than on the basis of strengthening of the research capacity of higher
education institutions and enterprises;

4. The previously formed SEC allowed to preserve the integrity of the system of
science and education with the simultaneous increase in the archaism of their institu-
tional structure.

Discussion

Analysis of existing forms of integration proves ascendancy of clusters in the mod-
ern economy, which are one of the most effective forms of cooperation providing the
necessary competitive advantages. In addition, the common for the SEC and the sci-
entific educational cluster is science and science environment that they are a stable
system for the spread of new knowledge, products and technologies, in other words,
provide technology network [9].

However, according to the authors, the difference between the scientific education-
al cluster and the SEC is based on:

1. Certain horizontal, vertical and mixed relations, through which the participants
must be connected;

2. Geographical proximity, since the co-location favorably affects the formation
and increase of advantages;

3. Maximization of the market mechanism, i.e. a cluster can be effective only
when it is created at the initiative of all interested parties on the basis of co-
competition;



4. Functions for creating main aspects of regional development, which through
own development create conditions for the development of the cluster itself.

However, as M. Porter, the founder of the cluster theory, noted, the typical for
Russia main problems as insufficiently developed infrastructure, lack of competition,
state intervention into the private economy and a weak judicial system form serious
barriers to the development of this form of integration between science, education,
and business [2]. Despite this, the desired synergy effect from accumulating in one
complex research, education and innovation leads to the fact that at a certain stage of
development the formed SEC begins to show characteristics of a clustered structure.

Practical Relevance

The study completed on the current trends in the development of science and new
trends in education reforms, the identification of a SEC specific features and differ-
ences of the latter from the science and education clusters allowed to develop the
option of a mechanism for interaction between the participants of a Science and Edu-
cational Complex in the Krasnoyarsk Territory (Fig. 1). The region is a typical repre-
sentative of the mixed model of integration of science and education with a well-
developed science and education sphere, a large corporate sector of research and de-
velopment.

The proposed mechanism of cooperation between the SEC participants is based on
the following principles:

1. Voluntary integration, i.e. harmonization of interests of the participants for their
active motivation on productive activities in the new conditions of the integrated
complex;

2. Optimal and effective use of the united personnel, material, and financial re-
sources;

3. Mandatory state participation;

4. Establishing conditions for science, education, and innovation within a complex;

5. Complexity based on the structural identification of the participants;

6. Monitoring of the effectiveness of the complex functioning.

Scientific and educational sphere of the Krasnoyarsk Territory is represented by
Krasnoyarsk Scientific Center of Siberian Branch of the Russian Academy of Scienc-
es, industry-related research institutes, 10 Federal State higher education institutions
and a network of their branches. The main strategic advantage and the largest center
of education in the Territory is the Siberian Federal University. Krasnoyarsk scientific
institutions, engineering school and higher education system having been integrated
into the Federal University for 5-10 years, with some support from the state and re-
gional authorities, as well as interest in the participation of business, must take a lead-
ing position in the world for training highly-qualified experts and implementation of
priority scientific research and technological developments. A similar development
way was taken and tested by specific universities, such as the Technion in Israel,
Manchester in the UK, universities in the Canadian province of Alberta [5].

The Ministry of Education of the Krasnoyarsk Territory (science) and the Ministry
of Economic Development and Investment Policies of the Krasnoyarsk Territory (in-
novations) resolves issues on developing the science, education and innovation poten-
tial of the Territory.
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Fig. 1. Mechanism of interaction of the SEC participants in the Krasnoyarsk Territory




Financial infrastructure of supporting science and innovation is represented by the
established Territorial Autonomous Institution "Krasnoyarsk Territory Fund for the
Support of Scientific and Technical Activity", while the object of physical innovation
infrastructure is the Krasnoyarsk State Autonomous Institution "Krasnoyarsk Region-
al Innovation and Technology Business-Incubator".

In April 2016, the Government of the Krasnoyarsk Territory adopted the Decree on
approving the subprogramme "Development and Enhancing the Global Competitive-
ness of Science and Education Complex and Innovative System of the Krasnoyarsk
Territory", the most important priority of which is the construction of industrial sci-
ence park on the territory of the Zheleznogorsk Town in the interests of social and
economic development and technological modernization of industries in the territorial
economy.

According to the composite index of innovative activity of regions in 2015, the
Krasnoyarsk Territory, as a representative of the Siberian Federal District (SFD),
entered the top ten most innovatively active regions of Russia, after the Tomsk Re-
gion only [17]. According to the education level of the population, the region takes
the 56th place among the constituent entities of Russia, according to the number of
highly qualified personnel employed in science it is in the 66th place, according to the
value proportion of contributions to the civic science, the 19th place [17, 18]. Current-
ly, the innovation sector does not play a significant role in the regional economy:
enterprises of the Territory mainly produce traditional products, and the share of high-
tech and knowledge-based industries in GRP in 2016 amounts to 14.4%, which is
below average in the Siberian Federal District and innovation-active regions of Russia
[18].

The mechanism for interaction of the SEC participants must have certain ad-
vantages that are provided by the education both to participants and the constituent
entity of the Federation within which it is planned to be established. The study of
international and Russian statistical databases characterizing the performance indica-
tors of scientific, innovation, education and business activities resulted in the authors'
proposing the system of indicators to assess the effectiveness in the SEC functioning
in terms of key groups of participants (Fig. 2, 3).

Thus, the possibility of evaluating the performance of the SEC functioning allows
to make an informed decision on the necessity of its development within the region.

Conclusions

In the conditions of the innovation economy development, an important task in the
field of science and education is the search for the optimal form of their organization
to ensure their integration, both between themselves and with the state and business
structures. According to the authors, the integrated approach acts as an effective way
of forming the innovation economy since SEC is an effective instrument to accom-
modate the interests of the scientific and educational environment and business. The
SEC feature is manifested in its function of forming the main aspects of regional de-
velopment, which developing themselves determine the development of the complex.

Thus, the integrated approach is an effective method of transferring the country's
economy to the innovation way of development. The proposed mechanism of cooper-
ation between the SEC participants in the Krasnoyarsk Territory contributes to the
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increased access to technology and innovation, improved quality of personnel train-
ing, increased commercialization of scientific developments, i.e. forming in the Terri-
tory the innovation economy, as well as the organization of a large scientific and edu-
cational center in the entire state.

Scope of innovation goods and services

Innovation business activity on domestic innovations

Export of high-tech products

International publishing activity

Inventive activity

Export of technology per one researcher

Costs of private business incurred in innovation activity

Costs of business incurred in technology innovations

Innovation activity of business

Number of international patents

Share of financial funds from business partners of higher education institutions
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Fig. 2. Indicators for assessing the economic efficiency of the SEC functioning

Financing of the leading Scientific Production Enterprises

Increase in tax deductions to the budget

Creation of new employment places

Participation of Russian and foreign companies' capital

Establishment of faculties to train in higher

Increase in the volume of orders in already existing companies

Establishment of infrastructure facilities of the direct and indirect use

Inflow of population, including young experts

Volume of Scientific immigration
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Fig. 3. Indicators for assessing the social efficiency of the SEC functioning
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