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Abstract

The article considers the development of national innovation systems in the context of the triple helix of
innovation concept, which implies the union of the state, science and business. The article considers the emergence
of the Triple helix model with the justification of the main reasons and its development in the world community.
A sufficiently detailed analysis of the main characteristics of the Triple helix model in practice is given. The main
role is given to the state in the form of support for Research and Development, the development of science through
universities, the commercialization of scientific ideas, including the use of business incubators. It is shown that in
Kazakhstan the institutional spheres of the state, science, business are still in a rather fragmented state and effective
interaction between them is not built. The article substantiates the use of foreign experience in the development of
national innovation systems, in particular, American experience, European experience on the example of Finland,
Japanese, Chinese experience (as generally in Southeast Asia). With the use of certain methods of the Triple helix
model, it is possible to develop Kazakhstan’s innovation system in a proactive way. Science, business and government,
in addition to their traditional functions, should be more active in acquiring new functions that are common to other
participants in the innovation system.
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Today the main challenge for many economies in the World is the process of building effective
national innovation system. The creation of the first such a system has become a huge socio-economic
innovation, during realization of which it was made a huge number of trials and missteps. As a
result, mankind at the end of the last millennium has successfully set up an interesting experiment
on the construction of various innovative systems. Events have developed and continue to develop
worldwide, including Finland, the Silicon Valley in the USA, Singapore, Japan and Taiwan in the East
Asia. Success in the economy has been achieved everywhere it was possible to understand and apply
the laws of creating innovative systems.

For Russia and Kazakhstan, declaring their desire to join the developed national innovation
systems, all data on the success and failure stories that occurred during this global experiment are
open. At the beginning of the 21st century, building the national innovation system is much simpler,
since the pioneers have already presented the world their experience of conquering innovative peaks:
however, this construction will be easier only if the world experience accumulated by mankind is
taken into account and used.

Undoubtedly, in view of the fact that the uniqueness of each innovation system is adequate to the
sociocultural, climatic, geopolitical, resource and other features of countries and regions, there is no
exhaustive list of sufficient conditions for ensuring the success. Each country is to find those individual
traits that will correspond to the native traditions of communication, management and business.

Modern works on the theory of innovations contain the analysis of properties and new trends that
are reflected in the interaction of the state, science and business and taken the form of the concept of
a Triple Helix, or a model of strategic innovative networks [1].

The Triple Helix theory was created in England and the Netherlands at the beginning of the
21st century by the professor of the University of Newcastle, Henry Itskowitz and the professor
of the University of Amsterdam, Loyet Leidesdorf. The triple spiral symbolizes the union between
government, business and the university, which are the key elements of any country’s innovation
system. The Triple Helix model shows the inclusion of certain institutions in the interaction at each
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stage of creating an innovative product. At the initial stage of knowledge generation, the authorities
and the university interact, then during the technology transfer the university cooperates with business,
and the result is brought to the market jointly by the government and business [2].

The basis of this model is the thesis about the dominant position of the institutional structures
responsible for the creation of new knowledge — universities, as well as the importance of the network
nature of the interaction of participants in the innovation process within strategic associations where
three sets of relationships intersect. The Triple Helix is a horizontal approach in innovation policy,
founded and arising as cooperation and the intersection of different institutional areas. At the same
time, innovative policy is considered not so much as an initiative “from above” emanating by the
government, but as a cumulative result of interaction at various levels (especially at the regional
level) of government bodies, representatives of business, universities, academic circles and non-
governmental organizations. At the same time, peculiar networks (associations) arise, for example, as
aresult of cooperation between large and small firms, universities, academic researchers, industrialists
and consumers with the participation of the state.

The emergence of the Triple Helix may be associated with the following changes in science,
economics and politics. Firstly, there has been a change in the “leading link™ in the relationships of
participants in the process of creating innovation. The level of uncertainty in the innovation sphere
has always been quite high, including all the elements of the “production cycle” of knowledge: costs,
results, relations with the environment. The interaction of participants in the innovation process is
carried out by trial and error, control is increasingly becoming “reflective”, and it includes closed
loops of negative feedback between producers, consumers and intermediaries.

Secondly, as a result of the growing dynamism of systems, the need arose for organizing effective
forms of interaction between the three development entities (Government, Business, Science) and
creating a new basis for building these connections — communication networks. The effectiveness
of the network organization of any activity is that its result increases nonlinearly with the growth of
the network. Each network node, whether it is a manufacturer or a consumer of products, receives an
additional effect from a simple increase in the number of nodes. The presence of a network implies
the need for transformation in the innovative development of the functions of the state, universities
(scientific organizations) and firms [2].

Thirdly, globalization affects the change in the conditions of innovation activity, which manifests
itself in different ways, including through the activities of transnational corporations, supranational
unions and alliances. The functions of organization and management of innovative activities,
previously performed by the state on the basis of hierarchical structures, vary both in terms of
executors and mechanisms. When the economy acquires the features of a knowledge economy, the
main changes in its properties are the inclusion of science in the sphere of production interests and
incentives for firms, as well as increasing the level of responsibility for innovative development for
the state. The role of research universities in the Triple Helix model is undeniable. Most countries
today are moving to the knowledge economy, when new knowledge and technologies become a key
factor in the competitiveness of the state. It is the universities that conduct research and development
that become in this situation the most important resource for high-tech production. If a business is
already coming to the understanding that it must adhere to a strategy based on innovation, then power
in the “triple helix” is still a weak link. One of the main requirements for power is 3,5-5% of GDP for
science and innovation [4]. The state’s task is to improve the legislative framework for innovation and
create conditions for public-private partnership that is attracting business to collaborate with research
universities in the field of creating and introducing new domestic developments and technologies when
the state is ready to share the risks and costs of R&D and implementation with business technology.

Analysts have repeatedly noted that in the innovation systems of industrialized countries, the
intersection of institutional spheres is ensured between science, which is funded by the state (basic
research and a small part of applied), and proprietary science that exists on the means of business (part
of applied research and development). This system is also implemented in the form of a huge number
of small innovative enterprises, which are also supported by the government (through various grants)
and venture capital. Thus, public-private partnerships are being implemented in these countries, the
purpose of which is to turn fundamental discoveries into new technologies and products. In general,
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today, entrepreneurship is the pivotal basis for the economic growth of all developed countries, which
forms more than half of the GDP [5].

From an institutional point of view, in order to build a national innovation system, an absolutely
necessary issue is the conformity of the relations of the main participants in innovative development
with the principles of the Triple Helix. The Triple Helix model adequately defines and measures the
relationship between participants in the innovation system, namely government, business and the
university. There is not a single example in the world where a national innovation system operates
effectively outside the principles of the triple helix, where universities are not at the centre of these
events.

The Triple Helix as an analytical model describes the set of institutional mechanisms and models
of policy choice (models of national innovation systems) with an explanation of their dynamics. In
the process of transition to post-industrial development, not only the economy is changing, but its
interconnections with other sources of social and political development. Previous theories explained
the development of the economy on the basis of ideas about the interaction of private capital and the
state. The need to include the innovation process in explaining economic dynamics, that is, the constant
production of innovations, means a change in relations between the private sector and the state in the
same way as between the state and science. In particular, the general trend in developed countries is to
achieve a high level of innovation financing by the private sector of the economy. In leading countries,
for example, in the USA, the private sector provides up to 75% of research and development expenses,
and the 100 largest international corporations account for 90% of this amount [3]. The main features
of the Triple helix Model are shown in Figure 1.

Triple Helix model
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Figure 1 — Featers of Triple Helix Concept [3]

The evolution of the innovation system occurs in a collision of two development vectors that
are not identical to each other (research and their applied use), which is reflected in the relationship
between the two largest participants in innovation activity — firms and scientific organizations. Note
that this contradiction is not unique to the administrative-command system. The top management
of companies, as well as the administration of the planning system, often opposes innovations that
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slow down the rhythm of established production. Therefore, an “alliance” is needed in the system of
relations between business, government and the university sector of science.

Turning to the experience of building innovative systems and developing the innovative potential
of the university sector of science, we note several models for the development of innovative activity
in developed countries.

American model. Major US universities, being federal-significant scientific and educational
centres, in most cases act as a powerful factor in the development of regions through the techno park
structures that are formed during them. A characteristic feature of the American model is that the United
States entered the 21st century as the undisputed leader in world economic development, maintaining
superiority over other countries in terms of the scale of the economy, its level of development,
scientific and technological potential and its effectiveness, the dynamism of the development of
market mechanisms, the scope and effectiveness of state regulation of the economy. In the USA, they
recognize that today the one who not only faster and better produces new knowledge and technologies,
but the one who can quickly translate them into a specific product and enter the world market with it
wins. It is in terms of comparing the levels of innovative ability of the nation, individual industries
and companies that should be considered today threats that can interfere with American leadership in
the world.

The experience of Japan is of undoubted interest in creating innovation centres. The country has
made significant progress in integrating science and industry. The type of technology transfer she
has chosen reflects the country’s cultural traditions. Japan began the reorganization of the innovation
system in 1998 after the adoption of a legislative act that provided, inter alia, for the establishment of
technology transfer structures at universities approved by the government. From the point of view of
the development of the innovation sphere, Asian countries depended and continue to depend on the
Japanese economy and the technological policy of Japanese corporations. Japan supplies equipment
and technology to Asian countries; Asian countries export consumer goods to the North American
market. As part of this interaction, a Network informal model of Asian integration has been formed
over the past decades.

The experience of Japan and the countries of the Pacific region show that the development of the
innovation environment is carried out despite economic instability and a relatively low standard of
living. Innovative development is associated with the “point” generation of competitive technologies
produced by a network of innovation centres that concentrate elements such as the scientific base,
production resources and an efficient commercial sector. This makes the current Russia and the Asia-
Pacific countries at the beginning of technological transit similar in starting positions.

Since the early 1970s the first European innovation centres began to develop. Their functioning
fits into the third model of the analysis of innovative transformations in the country based on the use
of the potential of the education system, development features: the presence of one founder; the main
activity is the leasing of land to owners of high-tech firms; a shorter period of formation, since they
were based on existing experience; the availability of detailed programs and business plans; these
were mainly large organizations that had contacts with mature firms.

Currently, the main directions of development of European innovation centres are: legally correct
registration of rights to the idea (intellectual property); a competent technological and financial plan
for bringing the idea to industrial production and its implementation on the market; the availability of
suitable facilities for the creation of a prototype and production of the product; the availability of the
necessary equipment for the operation of the equipment.

The indicated directions are also characteristic of Kazakhstani innovation centres. At the same
time, unlike European countries, financial resources for the implementation of the considered stages
of innovation in our country are not enough.

According to the European model, a new approach was developed, the basis of which was the
creation of joint laboratories with industrial companies on the basis of equal partnership, where
scientists conducted research, and industry representatives were responsible for the development
and their implementation. Funding for such studies was carried out jointly by CNRS and firms. The
contract form of technological cooperation has been preserved to the present (in the mid-1990s, about
4 thousand such contracts were in effect), although the emphasis is gradually shifting towards large
long-term joint projects [6].
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The European model is attractive because it takes into account economic transformations in the
regions, touches upon studies on the assessment of the labor market and resource base of regions on
the development of economic models of their functioning. The model touches upon such signs of the
functioning of the innovative potential of the university sector of science as intellectual and information
resources, innovative infrastructure, favorable conditions for the development of innovative activity
based on the coordination of interests of business entities.

Finland is a more obvious example of the European model of the development of innovative
activity on the basis of attracting the innovative potential of the university sector of science. If the
United States relies on private capital to support innovation, the Finnish model is characterized by an
active role of the state in financing research projects and programs. The importance of this approach is
determined by the fact that the country focuses on the implementation of the main goal — a guarantee
of high-quality and affordable education for all. At the stage of the start of innovation, the Finnish
state offers many support programs for small and medium-sized businesses. State support programs
include assistance in registering activities, consulting specialists, and providing loans. If innovation
is assessed as highly promising, then the state through its regional venture funds provides loans to
enterprises or provides special guarantees not only financially, but also in the direction of training
specialists for innovative activities.

A vivid example of a successful innovation policy based on a training system, especially with a
view to developing small and medium-sized businesses, is demonstrated by China. The experience of
the PRC is of considerable importance due to the regional specifics of the analysis of the problems of
the Far Eastern region, with which good-neighborly business relations are established.

High degree of legal support in the field of technology transfer; a tax system that exempts small
enterprises involved in the development of new technologies from income tax; the system of their soft
loans and financial support ensured the effective use of the scientific and technical potential and the
innovative potential of universities and high profits from innovation. Over the years of reform, thanks
to sound public policies, China has made an extremely fast transition from a conservative industrial
society to a society of high science and technology. Recently, there has been no lack of attention from
the Chinese authorities to stimulate innovation [6].

Considering the world experience in the development of innovative infrastructure and the creation
of technology parks, given the versatility of research on innovative processes and the development
of innovative potential, one should pay attention to the organizational structure of the functioning
of the university sector of science. This is necessary in order to formulate conceptual features of the
innovation potential management system.

A good example, covering the components of the innovative potential of the university sector of
science in the system of interaction with entrepreneurial structures, is the analysis of the methodology
of managing the innovative activity of subjects of national economies.

The study of foreign experience in building innovative systems based on the use of the innovative
potential of the university sector of science has shown that an effective management system and
organization of innovative activity is largely determined by the infrastructure, in which industrial
parks and business incubators play an important role, operating in close collaboration with scientific
and educational institutions and the business sector.

The main reason for the lack of effectiveness of the Kazakhstani NIS is the lack of interconnections
between its main components. Foreign experience indicates that the successful functioning of NIS
participants depends on the place and role of small innovative entrepreneurship in it, to which the state
provides organizational, technical, legal, financial, marketing and other support. Research institutes
and universities are engaged in research and development activities and continue to participate in the
materialization of scientific knowledge through the creation of small innovative enterprises on their
basis. Big business places orders with scientific organizations and continues to actively participate in
research activities through the small and medium enterprises.

Thus, the analysis of foreign experience makes it possible to draw conclusions that allow us to
note the consistency in the relationship of the state regulation system and private initiative for the
development of innovative activities in order to ensure the competitiveness of business entities at
various levels both domestically and abroad. The decisive role in the process of mobilizing innovative
potential belongs to innovation centres based on the university sector of science. A comparison of
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economic development trends in countries in supporting innovation is the starting point for the analysis
of Russian experience and the specific structure of the economy, the changes in which are caused by
many problems and contradictions in the country.

In our country, the principles of building links between science, industry and the state have
practically not changed since Soviet times. The resources of science are still sufficiently preserved,
although so far it has developed according to the inertial scenario. Its capabilities make it possible
to become a driving force for innovation, but only if new forms of cooperation and interaction are
created.

The institutional spheres of science, industry, and government, in addition to their traditional
functions, should more actively acquire new ones characteristic of other participants in the innovation
system. Academic research institutes and universities do not sufficiently adapt the tools of the business
sector, opening up services for the commercialization of technologies and other similar structures,
creating small firms.

The concept of the triple helix in Kazakhstan should acquire its own interpretation: it should
simultaneously turn the coils representing NIS structures (state, education, science, production,
infrastructure), their functions (forecasting, programming, implementation, monitoring, control,
incentives), as well as resources (personnel, material and technical base, finance, regulatory institutions).

At the same time, the paradigm of innovation policy must be changed from reactive (its essence
lies in attempts to respond to changing factors environment, including newly set administrative tasks)
to proactive, the implementation of which would anticipates the future and creates a new model of
NIS in Kazakhstan.
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AHjgarna

Makaaaa MEMIICKET, FhUIBIM JKOHE OM3HEC OaFbIH OUIMIPETIH YIII HHHOBALUSIIBIK CIIHPAIb TYKBIPHIMIaMaChI-
HBIH KOHTCKCTIH/IC YITTHIK HHHOBAIIUSUIBIK JKYHEIEePIiH JaMybl KapacTeipbuianel. Herisri cedentepi Heri3nei oThl-
PHIIL, YIITIK CIIUPATh MOJICTIHIH Maiia O0TyHI )KOHE OHBIH QJIEMJIIK KOFAMIIACTHIKTA TaMYbl KapacThIpbUIaabl. Toxi-
pube Ky3iHAe YII CIHpaib MOACITIHIH HETi3Ti cHIaTrTamMalapblHa KeTKITIKTI emKeH-TerKeii Tanaay KenTipiies.
Herisri pen F3TKXK-HbI KONIay, YHUBEPCUTETTEP apKbUIBI FHUIBIMIBI TaMBITY, FRUIBIMH HISSIAPIbl KOMMEPIIHS-
JAHABIPY, OHBIH ilIiHIe OU3HEeC-MHKyOaTOpIap/Abl Maiaiany TypiHae MemiekeTke oepineni. Kazakcranma memiie-
KCTTIH, FBUIBIMHBIH, OM3HECTIH MHCTUTYI[HOHAJIIBIK Cajajapbl d31pIiie KETKUTIKTI ObITHIPAHKBI KYii/e KOHE ojap-
JIBIH apachIHIAFbl THIMJII ©3apa iC-KUMbBUT )KacaaMajbl. YITThIK WHHOBAIMSUIBIK XKYHEICPIi TaMBITYIbIH MICTEIIIK
TOXKipuOeciH, aran aiTKaHna, OUHISHINS, KAMOH/BIK, KBITANIBIK (KAl OHTYCTIK-TIBIFBIC A3Hs OOMBIHIIA) MBI-
CaJBIHIIA aMEPUKAH/IBIK, CYPOTIabIK TOXIpHOCH] Mmaiinanany Herizzeneni. YIITIK CUpaib MOAETiHIH Oenrimi Oip
omicTepiH MaiganaHFaH Ke3/1e Ka3aKCTaHIbIK MHHOBAIMSUIBIK KYHEH] OSTICeH i )KOJIMEH TaMBITyFa 0oiaasl. FeutpiM,
OM3HEC )KOHE YKIMET O31HIH JoCTYpIli (QYHKIIUUIApbIHA KOCBIMIIIA HHHOBALIMSIIBIK JKYHEHIH O0acKa KaThICYIIbLIaphIHA
TOH aHa QYHKIMsIapFa HEFypJIbIM OeJiceH/Il ue OoIyra THic.

Tipek ce3mep: MHHOBAIHS, YIITIK, MEMIICKET, KOFaM, OU3HEC, TEXHOJIOTHS, KOMMEPIHSIIAHIBIPY, THIMILTIK.
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AHHOTALUA

B crarpe paccmaTpuBaeTCs pa3BUTHE HAIMOHATIHHBIX WHHOBAIIMOHHBIX CHCTEM B KOHTEKCTE KOHIICTIIINN TPOii-
HOW CHHpand WHHOBAIMH, TOAPa3yMEBAIONICH COI03 TOCYJapcTBa, HayKHM W Om3Heca. PaccMmaTpuBaeTcs BO3ZHHK-
HOBEHHE MOJIEJIA TPOWHOM CHHpain ¢ 000CHOBAHHEM OCHOBHBIX IPUYHH U €€ Pa3BUTHE B MHPOBOM COOOIIECTBE,
MPUBOIUTCS IOCTATOYHO MOIPOOHBIA aHAIN3 OCHOBHBIX XaPAKTCPUCTHK MOJEIINA TPOHHOM CUpaiy Ha MPAaKTHKE.
OcCHOBHast poJib OTBOAMTCS TocyaapcTBy B popme noanepxku HMOKP, pa3Butus Hayku 4epe3 YHUBEPCUTETHI, KOM-
MepIUANTA3ALUI0 HAYYHBIX UICH, B TOM YHCIIE C UCIIOJIb30BaHHeM On3Hec-nHKy0aTopoB. [Tokaszano, uto B Kaszaxcra-
HE WHCTUTYIHOHAJBHEIE CEephl TOCYIapCTBa, HAYKH, OM3HECa MTOKa HAXOIATCS B IOCTATOYHO Pa3pO3HEHHOM COCTOS-
HUH 1 Y3PPEKTUBHOE B3aNMOJCHCTBIE MEXK Ty HUIMHU HE BEICTpOeHO. OOOCHOBBIBACTCS HCIIOIB30BAHUE 3aPYOCIKHOTO
OIIbITa Pa3BUTHA HALIMOHAJIBHBIX WHHOBAIIUOHHBIX CUCTEM, B YaCTHOCTHU, aMEPUKAHCKOT'O OIIbITA, eBpOHCﬁCKOFO Ha
npuMepe OUHIISTHANY, SIMTOHCKOTO, KUTaickoro (kak u B 1eiaoM o FOro-Bocrounoit Asum). [Ipu ucmonab3oBaHuu
OTIPENICIICHHBIX METOJ0B MOJICITH TPOWHOM CIIAPa BO3MOXKHO Pa3BUTHE Ka3aXCTAHCKON MHHOBAIIMOHHOW CHCTEMBI
MIPOAKTHBHEIM ITyTeM. Hayka, OM3HEeC U IPaBUTEIHCTBO B JOITOJHEHNE K CBOMM TPATUIIMOHHBIM (DYHKIIHSM JTOJIKHEI
OoJtee aKTHBHO 0OpeTaTh HOBBIE (DYHKITHH, CBOUCTBEHHBIC APYTHM yIYaCTHUKAM HHHOBAIIMOHHOW CHCTEMBI.

KitoueBble croBa: HHHOBALUY, TPOHHAS CIIMPallb, TOCYIApCTBO, OOIECTBO, OU3HEC, TEXHOIOTHUH, KOMMEepLHa-
n3anust, 3G (HeKTHBHOCTS.
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