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Organization of research activity of the university
in the transition to innovation economy

The formation of the economy in Kazakhstan based on knowledge is impossible without reviewing the role
and functions of classical universities according to modern ideas about their role in the innovation process.
World practice shows that key role in the innovative development of the country now belongs to the research
(innovation), universities, that embody the best scientific potential, prepare a new generation of professionals
able to bring new knowledge and ideas into the final competitive innovative products. The article examines
the views of domestic and foreign researchers on the role and functions of universities in the innovation
economy. The basic indicators characterizing innovation activity and innovation environment of university,
compliance with which can attribute university to research (innovative) type are determined. The complex of
measures at the macro, meso and micro level to transform the classical higher education establishment into
the research one within the «triple helix» concept is determined.
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The concept of Research (innovation, entrepreneurial) University emerged as a response to the new
needs of a society that expects the contribution of universities to the social and economic development in con-
ditions of high knowledge-intensive production. Research University is a scientific and educational complex with
the development of innovation infrastructure (training facilities, laboratories, research institutes, design of-
fices, business incubators, technology parks, R&D organizations), carrying out a full cycle of innovation,
allowing to get a profit and is able to implement the training of specialists with skills of innovative entrepre-
neurship. The aim of a Research University is organizing the relationship and co-existence in one physical
space and interactive regime of the processes of education, scientific research and the commercialization of
its results.

The model of Research University is'built on the interaction of three components: education, research
and innovation. The previous model combines two functions of the University — the development of fun-
damental science and fundamental education. The modern model of the University gets the third function —
«flow» of information transmission in the community or «transfer of knowledge» [1].

Considering the evolution of the role and mission of the university in social and economic life,
Youtie&Shapira describe 3 models: traditional, present and evolving (Figure 1).

1. Traditional 2. Present 3. Evolving
Mission of a university — Mission of a university — Mission of a university —
Storehouse of knowledge Knowledge factory «Knowledge Hub»
Economic context — Post-
Economic® context — Economic context — Indus- industrial age, knowledge-
Craft produetion. trial mass production. driven. University: integrated
University is «supplier» of institution in an intelligent re-
UI‘li.Vel‘Sity is clerical or inputs and outputs, a tech- gion. Promotes indigenous
elitist — «above society» nology developer development, new capabilities

Figure 1. Evolution of the models and the mission of a university (Source [2])

The third model of universities appeared in recent decades. In this model universities function as
«knowledge huby, which aim to develop new opportunities and innovation, particularly at the regional level.
In this model universities are deeply embedded in the innovation system, actively tend to develop synergies
and spillovers to link research with the implementation and commercialization, and act as catalysts and acti-
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vators of economic and social development. Universities, of course, have always been institutions of
knowledge, but in the third mode, the institute aims to use knowledge actively to contribute to the develop-
ment and creation of new opportunities in the region and beyond.

The traditional functions of a university including training and basic research are complemented by its
activity on the transfer of new technological developments in the industry and business sector. There are
many universities that attract in the orbit of its operations the industrial, research, trade and other businesses.
Interaction with business is allowed to many universities become the largest educational research and inno-
vation centers. An example is the University of Oxford, which interacts with more than 300 high-tech com-
panies [3].

The professor of Stanford University G. Etzkowitz with L. Leydesdorf developed a new model of or-
ganization of the innovation process, which was called by them as «triple helix». In the model.a university is
recognized as a core of innovation activity. It becomes the main center of focus of the state efforts on'the
development of innovation, organizes the cooperation with industry, business, largely by taking the functions
of their research units. Classical university turns into an entrepreneurial (innovation) University, which fo-
cuses on the development of business principles in students along with academic knowledge.

The development of the national innovation system is represented in the model through the evolution of
University-Industry-Government (UIG) relationship. In first, called «static» model, state encompasses aca-
demia and industry and directs the relations between them.

The second model (called «laissez-faire» model (model of non-intervention) of UIG relationships is a
model where institutional scope clearly defined and divided between the players.. The relationship between
the state, business and university are based on an independent basis.

Finally, Figure 2 shows a model of the «triple helix» that generates a knowledge infrastructure in terms
of overlapping institutional spheres, and the players in this intersection, sets conditions of a truly productive
relationship.

The goal is to develop an environment conducive to innovation, with the participation of academic spin-
off companies, tripartite economic and social development initiatives, strategic alliances between companies,
academic and government research laboratories, etc.-The role of government is no longer in control of the
relationship, but in formulating and promoting these partnerships. Trilateral communication and hybrid or-
ganizations are emerged between the three players.in the space of the relationship.

X

Academia

Figure 2. The Triple Helix Model of University—Industry—Government
Relations (Source [4; 111])

The basic idea of the triple helix model is to increase the role of the university in the economy and soci-
ety based on knowledge. In industrial society, the university trains highly qualified professionals engaged in
fundamental and applied scientific research, but not involved actively in transfer of technology to industry.
In this model the universities become centers capable for creating technology and new forms of enterprise,
along with maintaining focus on research and development.

The model of Research (Innovation) University for the first time in Kazakhstan was implemented on the
basis of the East Kazakhstan State Technical University named after D. Serikbayev. EKSTU combines tech-
nology business incubator, student technology engineering and design bureau. The university placed on its
territory a regional scientific and technological park «Altai», which has been prepared 63 investment projects
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to date that worth over 10 bln. tenge. Moreover, 58 projects are innovative [5]. This positive experience
suggests the possibility of transformation of classical universities in research ones also in other regions of the
country.

Effective integration of universities in the innovation system of the country directly depends on scien-
tific and technological capacity, which has each individual university. Currently, at the initial stage of for-
mation of the knowledge economy only small number of universities with appropriate technical base and
accumulated experience in fundamental and applied research can active involve in the innovation process.
These universities generally are public universities, which have a great experience in educational and scien-
tific activities, represent all levels of training (bachelor-master-doctor PhD) as well as highly qualified teach-
ing staff.

Researchers [6] identify a number of features, compliance with which can attribute the university:to in-
novative (research) type:

—a wide range of areas of specializations including natural science;

— orientation of the faculty on research and development, particularly for fundamental research;

— focus on perspective areas of science and innovation;

— developed system of training of masters and PhD doctors;

— highly qualified teaching staff;

— invitation of leading foreign specialists for reading lectures on topical research areas;

— susceptibility to global experience and flexibility in terms of introduction of new areas of research and

teaching methodologies;

— competitive approach in the enrollment of students;

— the development of the university innovative infrastructure facilities, specific technical, scientific and

economic space, relations with other educational and research institutions;

— developed corporate ethics, academic freedom in offering of educational programs.

It is important for the university to develop the scientific areas in which researchers and scientists of
Kazakhstan have scientific results. Analysis of the publications of local scientists on specific areas of
knowledge shows that the greatest number of articles in leading international journals with impact factor in
2009-2013 years was published in such areas as chemistry, physics and astronomy. They comprise over 50%
of all published scientific articles [7].

Thus, at the current stage of development of innovative activity in the country it is desirable the active
involvement of universities in the innovation system. Especially it concerns ones with significant potential in
the educational and research activities, conducting research on natural science areas, in particular in the field
of chemistry and physics.

Involvement of the university.in the tegion's innovation activity involves two tasks.

First, it is the development of intellectual potential of university-based training of experts on modern
technologies and the involvement of the most capable ones in research activity;

Second, it is the generation.and transfer of knowledge in order to accelerate the implementation of in-
novative technologies in various fields.

The major characteristics of innovation activity and the innovative environment of the University shall
be the following indicators:

1) participation of innovative structures of the University, as well as research teams and individual sci-
entists in/innovation projects and developments (the number of ongoing studies, the number of applications
for patenting, patents obtained, the number of projects and developments in cooperation with the enterprises
of the region, the volume of revenues);

2) the creation of innovative infrastructure in universities, providing effective commercialization of
high-tech products and technologies (the amount of research, innovation and implementation structures, in-
cluding industrial parks, business incubators, etc.);

3) support of innovative activity with material, technical and information base (laboratory equipment,
the number of personal computers in high school; terminals with Internet access, access to the information
resources of the world largest universities, the total number of storage units of the university library collec-
tion);

4) the development of intellectual potential of the university (the total number of the teaching staff, staff
with a PhD degree, the availability of training programs for masters and PhD students);
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5) active participation of doctoral students and young scientists in the development and implementation
of innovative projects and development (number of students and doctoral students, participated on paid basis
in research in the framework of the research, innovation and implementation structures);

6) cooperation with universities in the educational, scientific and research activities (student exchanges,
joint training of PhD students, staff mobility, the holding of international scientific and practical conferences [8].

Thus, the first block of indicators (1-2) describes the innovative activity of the university in the creation
and implementation of its own scientific R&D, whereas the other indicators (3—6) characterize the innovative
potential of the university and its possibilities in the educational activities that promote innovation.

Despite the fact that the university is the source of innovation, it is difficult enough for researchers to
provide industrial implementation of their own R&D. The step of commercialization of R&D requires the
establishment of partnerships and interactions with financial and innovative infrastructure of the region, in
particular technology parks and regional venture funds, which model is being implementednow in Kazakh-
stan.

In our view, the provision by the technology parks of laboratory and test services does not solve the
problem of commercialization of scientific research and requires increased cooperation in the following areas:

— the evaluation of commercial value and investment attraction of patented R&D;

—access to technopark technological base for manufacturing of experimental samples and pilot lots of

high-tech products;

— the search for customers and assist to researcher in obtaining venture financing.

Getting the experimental samples largely determines the capabilities of scientists in obtaining funding
from the venture capital funds that could invest in the project up to 100% of the required funds.

An important aspect of commercialization of scientific.developments should be the development of
practice of intellectual property evaluation by technology park with the aim of making the patent to the
share capital of the project and the use of patents as collateral.in obtaining loans from commercial banks. The
implementation of this measure will allow scientists along with venture funds and technology parks to be-
come a full partner in the project.

Another important aspect for the development of the university is highly qualified teaching staff. The
indicator of the high scientific results of the university staff is a high publication activity in international
journals with impact factor. According to the-analytical‘Scopus database during the period from 1991 to
2015 the scientists from Kazakhstan published 11,872 articles in journals with high impact factor [9]. The
largest number of articles published in the fields of physics and astronomy (20.9%), engineering (14.3%),
materials science (13.6%), chemistry (13.0%), which confirms the high scientific potential of the RK scien-
tists on natural science areas (Figure3).

Physics and Astronomy (20.9%)

/

Other (46.8%)

Engineering (14.3%)
/

~—— Materials Science (13.6%)

Undefined (0.0%) s
Medicine (6.4%)
Social Sciences (6.5%)

h Chemistry (13.0%)

Earth and Planetary \
Science (8.6%) L :
Mathematics (9.1%) Biochemistry (11.3%)

Figure 3. Areas of publications of scientists of Kazakhstan in 1991-2015 years in journals
with impact factor, indexed in the Scopus database (Source [9])
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In our opinion the implementation of the following measures will contribute to raising of the intellectual
potential of the university:

— trainings of teaching staff of a university, incl. scientific internships at leading world universities,
participation in scientific internships through the Government program «Bolashaky;

— receiving the state educational order for training PhD students on new specialties within physics and
chemistry, also increasing the number of students on available programs with further employment at univer-
sity;

— attract foreign scientists to conduct joint research projects, guest lectures, the creation of platforms
for the exchange of experiences within the framework of international conferences.

At present, the Ministry of Education and Science provides a variety of grant schemes to support scien-
tists and scientific organizations in the framework of Regulations of the grant, program-oriented financing of
scientific and technical activity. However, the size of grants for research and development remains small. For
example, in 2014 the size of innovative grants for technological innovations in the country teached 1 485,9
bln. tenge, which amounted to only 0.3% of the total cost for this type of innovation (or 4% of the national
budget expenditures). In our opinion, it is necessary to increase the amount of grant if the progress of the
project has already achieved some results:

— if the application for grant is prepared in cooperation of scientist and entrepreneur. In this case, an
increase in grant funding will be appropriate, because there is a guarantee of implementation of project on
the production facilities of entrepreneur.

— if the application for grant is prepared by local scientists in collaboration'with a foreign laboratory,
when the part of the work carried out on foreign equipment and with the participation of foreign experts.

— if the application for grant is prepared by consortium-of universities that will jointly implement the
project in the fields of specialization of the region, developing production of value-added goods and services.

Thus, at present, the transformation of the classical academia into Research (Innovation) one requires
the joint efforts of the actors of national innovation system' within the «triple helix» framework at macro,
meso and micro level.

On the macro level, the government represented by the relevant ministries, National Agency for techno-
logical development creates the necessary conditions for coordinating the work of all elements of the innova-
tion system at the national level, including universities:-Government orders scientific and technological re-
search, allocated funds to upgrade material and technical base and innovation infrastructure of a university.
The most important recommendations of‘the support the transformation of the university at this level, in our
view, is the introduction of schemes of grant funding for joint projects of research teams and businesses that
allows them to implement R&D to production, increase the demand for domestic R&D by the business sector.

On the meso-level the technological parks and regional venture capital funds are active participants of
innovation activity. They help:to the university to implement projects in priority sectors of the region. In our
view, at this stage of support it.is‘important the provision by the technopark a technological base for experi-
mental samples and pilot-lots of high-tech products, as well as search for customers and assist in obtaining
venture financing of the research projects from the regional venture fund.

At the micro-level, in our view, priority task of a university is to develop a system of material and social
incentives for academics and young scientists. Development of the system for the promotion of young scien-
tists will increase the prestige of the scientist, to attract in research the talented young people, to ensure the
continuity of teaching staff.

In the long-term period it is important for a university, in our opinion, the creation of endowment fund,
which is formed by attracting funds from individual and corporate donors (alumni, charities, patrons). If at
the initial stages of the development of fund the funding is not great, then after 1015 years, these funds can
be a significant part of the budget of the university.

The transition from the classical model of university to innovation, research model based on the mecha-
nism of interaction between science, education and production can not be accomplished in a short period of
time. The realization of the goal require the implement project-oriented approach to the management of a
university, which is based on the promotion and support of initiatives of university staff, efficient operation
of institutional mechanism to ensure full using of considerable intellectual potential of a university [10].

The organizational structure of innovative university is constructed as a combination of a vertical hier-
archy of educational and scientific departments and the horizontal subsystem, where units are project teams
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and creative teams. The composition of project teams of «horizontal university» can be formed from units of
«vertical university».

The realization of these measures, in our opinion, will contribute to the active implementation of R&D
at the enterprises of Kazakhstan, strengthen links in the chain of education-science-production through the
development of innovative function. The innovation activity of universities potentially allows to create the
centers to generate innovative activity in the region and institutional framework of regional innovation sys-
tem, and, on its basis, the national innovation system.
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Hlumante, JI.A.CuteHko

NuHoBanusaIbIK IKOHOMHKAFa OTYy/1eri YHHBEPCUTETTiH
3epTTeyIiTiK KbI3MeTiH YHBIMAACTBIPY

Kaszakcranma OimiMre HETi3ZeNreH SKOHOMMKAHBI KAJIBIITACTHIPY KJIACCHKAIBIK YHHBEPCHTETTEPIIH
MHHOBALMSIIBIK YPAICTEri peoili MCH KbI3METTEpiH 3aMaHayy Ke3KapacTapra caii Kaiita KapacTelpMail MyMKiH
OoMaiieL. ONEMIIIK TOKIPUOE KOpceTKeH e, OYTiHr TaHIa eNIiH HHHOBAIMSUIBIK JaMYybIHIAFbl 0acThl PO
3epTTey (MHHOBAUMSUIBIK) yHHBepcUTeTTepre Oepineni. Onap y3/ik FhUIBIMH QJICYeTTi KOJIAHBII, jKaHAIIA
OimiMaep MeH uaesyapabl Oocexere KaOLTETTI MHHOBALVSIIBIK COHFBI OHIMIEe aifHaIABIpa aJlaThIH JKaHa
OybIHIBL MaMaHIap JaiibIHAAYIbI KY3ere achlpanbl. Makanaia MHHOBALMSUIIBIK SKOHOMHKA JKaFJaibIHIAF bl
3eprIey (MHHOBAIMSIBIK) YHUBEPCUTETIHIH POJi MEH KbI3METi KapacThIPbUIAbL. YHHUBEPCUTETTEPI 3epTTey
(MHHOBAIMSTIBIK) TYpPiHE >KaTKbI3yFa MYMKIHJIK OepeTiH, YHHBEpCUTETTEp/iH WHHOBAIMSUIBIK KbI3METI MEH
HMHHOBAIJMSUIBIK OPTAChIH CUIIATTAHThIH HET13r KepCeTKilTepi aHbIKTaAbl. «YIITIK OpamM» KOHLUEMIHSChIHbIH
asIChIHAA KJIACCHKAJIBIK JKOFapbl OKY OPHBIH 3€pPTTE€y YHHBEPCUTETiHE aiiHanabIpy OOMbIHIIA Makpo-, Me30-
JKOHE MHKPOJICHIeli/Ie LIapajiap KeIleHi aHbIKTabl.
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. dumante, JI.A.CuteHko

Opranu3anusi uccJieI0BaTeNbCKOM 1eATeJIbHOCTH YHHBEPCUTETA
NpH nepexo/ie K MHHOBALMOHHOI IKOHOMUKeE

®opmuposanne B Kazaxcrane 5KOHOMUKH, OCHOBAHHOM Ha 3HAHUSIX, HEBO3MOXKHO 0e3 IepecMOTpa POk U
(bYHKLMI KIIACCHYECKHX YHUBEPCUTETOB COIIACHO COBPEMEHHBIM IPECTABICHUSM 00 UX POJIM B MHHOBALU-
OHHOM TIpoliecce. MupoBasi IpaKTHKa CBUJETENLCTBYET O TOM, UTO KITFOUEBAsk POJIb B MHHOBALIMOHHOM DPa3-
BUTUH CTPaHBI CETOMHS NMPUHAIISKHUT HCCIIEI0BATENbCKIM (MHHOBAIIMOHHBIM) YHUBEPCUTETAM, KOTOPbIE BO-
TUIOIIAIOT B cebe MepefoBoil HaydHBINH MOTEHIMAl, BEXYT MOATOTOBKY HOBOTO IOKOJICHUS CIELMAIHCTOB,
CIIOCOOHBIX BOIUIOTHTH HOBBIE 3HAHWS WM UM B KOHEUHYIO KOHKYPEHTOCIOCOOHYIO MHHOBAI[HOHHYIO IIPO-
IyKiuio. B cratee paccMmaTpuBaloTCst B3TIISIBI OTEYECTBEHHBIX U 3apyOeXHBIX HCCIIefoBaTelei Ha polib U
(YHKINY YHHBEPCHTETOB B MHHOBALMOHHON SKOHOMHUKE. BEISBIEHBI OCHOBHBIC IOKAa3aTeNH, XapaKTepH-
3YIOIIUE HHHOBALMOHHYIO JESATEIbHOCTh U MHHOBALMOHHYIO Cpelly YHUBEPCUTETA, COOTBETCTBHE KOTOPHIM
MO3BOJISIET OTHECTH YHHBEPCHTET K HCCIENOBAaTEIbCKOMY (MHHOBALOHHOMY). OmpenesieH KOMIUIEKE Mep
Ha MaKpo-, Me30- 1 MUKPOYPOBHE MO TpaHCHOPMAIMHU KJIACCHYECKOTrO By3a B MCCIIEOBATEIbCKHUI B paMKax
KOHIIENIINUU «TPOMHON CIIMpaIn».
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