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THE INFRASTRUCTURE
OF THE NATIONAL INNOVATION SYSTEM

The article is devoted to one of the most urgent problems of Kazakhstan’s economy — innovation
infrastructure. In the presented work approaches to the definition of the concept of «innovative infra-
structure» of various authors, legal sources, including Kazakhstan ones, are considered. The institutes
that form the innovative infrastructure in the Republic of Kazakhstan are determined. Key trends in the
development of innovative infrastructure are identified at the present stage of its formation in our coun-
try. The article gives different views on the components of the innovation infrastructure and considers
it necessary to introduce additional elements such as the commercialization of intellectual property and
state regulation of innovation and its infrastructure. The text refers to the total number of elements of the
innovation infrastructure, the number of its individual elements.
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MudpacTpykTypa HallMOHAAbHOW MHHOBALLMOHHOM CUCTEMbI

CraTbsl NOCBSILLEHA OAHOM M3 aKTyaAbHerLWnX NpobAem 3KoHOMMKM KazaxcTaHa — MHHOBALMOHHOM
uHgpacTpyktype. B npeacTtaBAeHHOM paboTe pacCMOTPEHbl MOAXOAbI K OMPEAEAEHUIO MOHSTUS
«MHHOBALUMOHHAs MHQPACTPYKTypa» pPa3AMYHbIX aBTOPOB, M3 MPABOBbIX MCTOYHMKOB, B T. Y. U
KaszaxcTaHcknx. OnpeaeAeHbl MHCTUTYThbl, obpasylolme MHHOBAUMOHHYIO MHMpacTpykTypy B PK.
BblaeAeHbl KAloUeBble TEHAEHLLMU Pa3BUTUS MHHOBALMOHHOM MHAPACTPYKTYPbl HA COBPEMEHHOM 3Tarne
eé opmmpoBaHMs B Halleil cTpaHe. B ctatbe npuBeAeHbl pasAMUHbIE B3rASAbl Ha COCTaBASiOLLME
3AEMEHTbl MH(PACTPYKTYPbl MHHOBALMM M CUMTAOT HEOOXOAMMbBIM AOMOAHMTEABHO BBECTU Takue
DAEMEHTbI, Kak KOMMEPLMAAU3ALUMS UHTEAAEKTYaAbHOW COBCTBEHHOCTM M rOCYAAPCTBEHHOE
peryAMpoBaHve MHHOBaUMK, eé MHDPACTPYKTYpbl. B TekcTe Has3BaHbl 06Lee KOAMYECTBO SIAEMEHTOB
MHHOBALMOHHOM MH(PACTPYKTYPbl, YUCAEHHOCTb OTAEAbHbIX €8 SIAEMEHTOB.

KAloueBble cAOBa: MHHOBaUMM, WMHHOBALMOHHAS  MH(PACTPYKTypa, KOMMepLMaAM3aums
MHTEAAEKTYaAbHOM COBCTBEHHOCTM, COCTABASIIOLLME IAEMEHTbI MH(PPACTPYKTYPbI.
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YATTbIK, THHOBaLMSIAbIK XKYHEHiIH, MHPPaKYpPbIAbIMbI

ATaAMbILL MaKaAaaa KasakcTaH 3KOHOMMKACBIHbIH, €H ©3eKTi MOCEAEAEPIHIH Oipi — MHHOBALMSIABIK,
MH(PaKypPbIAbIMFaapHaAfaH. 3epTTey 6apbICbIHAA TYPAI aBTOPAAPAIH «MHHOBALMSABIK MH(PPaKYPbIAbIM»
yFbiMblHa  GaiAaHbICTbl  GepreH  aHblKTamaAapbl — capasaHabl, KasakcrtaH PecnybGAmkacbiHaa
MHHOBALMSAbIK, MH(PAKYPbIAbIMAbI KAAbINTACTbIPATbIH MHCTUTYTTAp aHbIKTaAAbl. MHHOBaUMSIAbIK,
MH(PAKYPbIABIMABI KAAbINTACTLIPYAbIH, HErisri GarbiTTapbl capanTaAbin, Kasipri TaHaarbl KasakcraH
Pecrny6AnKacbiHAAFbl MIHHOBALMSIABIK, MH(PPaKYPbIAbIMHBIH AaMy A€Hreni aHbikTaaAbl. COHbIMEH KaTap,
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MHHOBALMSIABIK, MH(DPAKYPbIAbIMHBIH, KYPaMAAC SAEMEHTTepi TypaAbl 8p TYPAI MiKip YCbIHbIAABI 8pi
aTaAMBbILL YFbIMHbIH, TOABIKKAHADBIABIFbI YLLIH MHHOBALMSIABIK, 3USTKEPAIK MEHLLIK, MEMAEKETTIK peTTey,
OHbIH, MH(PAKYPbIABIMbIH KOMMEPLIMSIAQHABIPY CEKIAAI KOCBIMLLA SIAEMEHTTEPIH EHri3Yy >KaiAbl YCbIHbIC
»Kacaaabl. Makaraaa MHHOBaUMSABIK, MH(DPAKYPbIABIMHBIH SAEMEHTTEPIHIH XaArMbl CaHbl, OHbIH eke

DAEMEHTTEpIHIH, CaHbl KOPCETIATEH.
TyHiH  ce3aep: MHHOBauMsAQp,

MHHOBALUMAADIK

MHMPAKYPbIAbIM,  3USTKEPAIK  MEHLUIKTI

KOMMepUMaAn3alndgaay, I/IHCbpaK,ypbl/\blMHblH, KOMI'IOHeHTTepi .

Introduction

Foundation and development of a new type of
economy is impossible without adequate infrastruc-
ture support, therefore, so simultaneously with the
development of an innovative economy, an inno-
vative infrastructure should be formed. In 1987 K.
Freeman’s work «Technology, Politics and Eco-
nomic Efficiency» the notion of a national innova-
tion system is introduced, which is defined as «a net-
work of public and private sector institutions whose
action and interaction allow the initiation, adapta-
tion, modification and transfer of new technologies»
I, p. 16]. Consequently, science, technique and
technology, in a modern market economy, without
the support of a «network of institutions of the pub-
lic and private sectors,» is now impossible to pro-
mote, even more so to integrate their development
into practice. For modern Kazakhstan, the problem
of detachment of science from production is very
acute, which objectively raises the issue of creating
an efficiently operating innovation infrastructure.

Materials and methods

During the preparation of this material, more
than a hundred different scientific articles, mono-
graphs, materials of scientific conferences, various
electronic resources were studied. The literature
listed in the references was used while writing.
Among the materials are the works of domestic
economists, Russian, Ukrainian, Belarusian authors
of textbooks, study tutorials, scientific articles and
monographs, as well as authors of foreign countries.
In addition, the formulation of the problem under
investigation follows from the content of the Laws
of the Republic of Kazakhstan «On Innovative Ac-
tivity», «On the Commercialization of Scientific
and / or Scientific Results», «On State Support for
Industrial Innovative Activities». Many actual data
on the innovation infrastructure were collected from
electronic resources and scientific research of Ka-
zakhstani authors

The mechanism for managing innovation pro-
cesses requires the formation of an integrated inno-

vation infrastructure, the commercialization of inno-
vative products and services, including institutions
for the protection of intellectual property rights and
insurance of risks, financial, information and per-
sonnel support of innovation activities [2, p. 28].

Continuous improvement of the innovation in-
frastructure will stimulate the activity of high tech-
nology and high-tech entrepreneurship [3, p.23],
which in turn is a key factor in the development of
the country’s innovative potential. Accordingly, the
main direction of development of the national inno-
vation system is the creation of such an innovative
infrastructure that will allow integrating the resourc-
es and directions of the action of science, technol-
ogy and technology, the state and business.

The effectiveness of innovative activity is de-
termined by the development of the country’s in-
novative infrastructure, thus, the innovation infra-
structure is the basic component of the innovation
economy, the innovative potential of society. It is
also the main tool and mechanism of an innovative
economy that can raise the country’s economy to a
high level of development [4, p.124].

In the process of researching the essence and
specifics of the innovation infrastructure function-
ing, we will consider it as a complex, multifacto-
rial economic category. The term «infrastructure» is
formed from the Latin words «infra» — below and
«structura» — the structure, the lower part, which
can be interpreted as a basement or foundation. The
study of questions on the essence of infrastructure in
the writings of Western scholars and economists [5;
6; 7; 8;9; 10; 11] leads to the conclusion that they
define the infrastructure as a set of general condi-
tions that ensure the development of entrepreneur-
ship and are aimed at meeting the basic needs of the
population.

The term «infrastructure» was first applied in
the studies of Western economists. So, the prob-
lem of the interrelation of production with its ser-
vicing branches arose long before the appearance
of the term «infrastructure», which was addressed
in due time by R.Nurks, P.Rosenshtein-Rodan,
A.Hirshman and others. In the economic literature
of the former USSR, the study of infrastructure
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problems began only in the 1970s. Researchers rec-
ognize that infrastructure is an indispensable com-
ponent of any integral economic system, while em-
phasizing its multidimensionality and breadth of the
range of fundamental services that they provide at
different stages of the innovation process [12, p.71].

In turn, the innovation infrastructure is a sub-
system of market infrastructure. As an independent
subsystem, an infrastructure is a set of organiza-
tional and legal forms that facilitate the movement
of goods and services, acts of sale or purchase, or a
set of institutions, systems, services, enterprises that
serve the market and implement a certain purpose in
ensuring a normal regime for its functioning. [13].

The content of the concept of «infrastructurey is
extremely wide, the main types and organizational
forms depend on the purpose. In general, the infra-
structure is a set of structures, buildings, systems
and services that are necessary for the functioning
of the branches of material production and ensuring
the conditions for the life of society. Sometimes the
term «infrastructure» refers to a complex of infra-
structure sectors of the economy (transport, commu-
nications, education, health, etc.).

In turn, the innovation infrastructure is a sub-
system of market infrastructure. As an independent
subsystem, an infrastructure is a set of organiza-
tional and legal forms that facilitate the movement
of goods and services, acts of sale or purchase, or
a set of institutions, systems, services, enterprises
that serve the market and fulfill a certain purpose in
ensuring a normal regime for its functioning. [13] .

The content of the concept of «infrastructurey is
extremely borad, the main types and organizational
forms depend on the purpose. In general, the infra-
structure is a set of structures, buildings, systems
and services that are necessary for the functioning
of the branches of material production and ensuring
the conditions for the life of society. Sometimes the
term «infrastructure» refers to a complex of infra-
structure sectors of the economy (transport, commu-
nications, education, health, etc.).

Infrastructure in a market economy is a specific
system of interconnected institutions, the objective
function of which is to create common conditions
for the functioning of economic entities in different
markets. This understanding of the infrastructure al-
lows us to consider it as a whole as a complex of
institutional, innovative, credit, financial, indus-
trial, commercial, information, environmental and
social infrastructures. Summarizing the approaches
to determining the economic essence and content
of the infrastructure, it can be concluded that there
are methods for an expanded and limited interpreta-

ISSN 1563-0358

tion of infrastructure as an economic category. The
national innovation system consists of an inherent
unique set of elements, each of which implement its
function. The analysis of a number of works (14,
15, 16, 17,) devoted to the problems of national in-
novation systems made it possible to single out the
following elements:

* state policy aimed at the creation and function-
ing of a national innovation system;

* the legal framework regulating relations aris-
ing in the framework of innovation activity in gen-
eral.

Infrastructure in a market economy is a specific
system of interconnected institutions, the objective
function of which is to create common conditions
for the functioning of economic entities in different
markets. This understanding of the infrastructure al-
lows us to consider it as a whole as a complex of
institutional, innovative, credit, financial, indus-
trial, commercial, information, environmental and
social infrastructures. Summarizing the approaches
to determining the economic essence and content
of the infrastructure, it can be concluded that there
are methods for an expanded and limited interpreta-
tion of infrastructure as an economic category. The
national innovation system consists of an inherent
unique set of elements, each of which fulfills its
function. The analysis of a number of works (14,
15, 16, 17,) devoted to the problems of national in-
novation systems made it possible to single out the
following elements:

* state policy aimed at the creation and function-
ing of a national innovation system;

* the legal framework regulating relations aris-
ing in the framework of innovation activity in gen-
eral;

e Innovation infrastructure;

» financial system;

 human resources;

* information (knowledge, innovations, innova-
tions).

It is obvious that innovation infrastructure plays
a key role in the national innovation system [18].
The function of the innovative infrastructure is to
organize the transfer of scientific developments and
achievements into the sphere of economic relations.
It is this role of the commercialization of innova-
tions that determines the importance of this element
of the system. In Kazakhstan, the problem of de-
tachment of science from production is very acute,
therefore, the creation of an efficiently operating in-
novation infrastructure is, to date, a priority.

To disclose the economic content of the con-
cept of «innovation infrastructure», we give sev-
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eral definitions. According to the scientists of the
Kazakh State Scientific and Research Institute of
Scientific and Technical Information, the innova-
tion infrastructure is «... enterprises, organizations,
institutions that promote and carry out innovative
activities» [19, p. 12]. In this definition, the orga-
nizational, legal, informational and economic com-
ponents of the phenomenon under consideration are
missed.

The essence and content of the concept of
innovative infrastructure to some extent reflects the
definition proposed by S.T. Kupeshova, according
to which «innovation infrastructure is usually
understood as a set of organizations that promote
innovation, providing favorable conditions for the
innovation process, including technological Parks,
business incubators, consulting and engineering
firms, innovation and venture funds, research centers
and other specialties organizations «[20, p. 102].

Another definition of innovation infrastructure
is as follows: «... organizations, firms, associations
covering the entire cycle of innovation, starting with
the generation of new scientific and technical ideas
and their development and ending with the release
and sale of science-intensive products, which are
a set of interrelated and complementary each other
systems and corresponding organizational elements
necessary and sufficient for the implementation of
these activities «[21, p. 27].

The following definition is also represents
interest: «Innovation infrastructure, functionally
linked to innovation. It ensures the functioning
and updating of the innovation sphere, the focus
on the needs of the market and the effectiveness of
innovation. The basic elements of the project include
information infrastructure and organizational
support infrastructure. The first provides
necessary information for beginning innovators
(consulting firms, independent expert firms) and
possible consumers of innovations (centers for
demonstrating advanced technologies). The second
one accompanies the innovation process with
services — consulting on management, marketing,
leasing, taxation, legal advice, assistance in finding
and renting premises, equipment, etc. «[22, p. 12].

Innovation infrastructure, like any other system,
consists of many elements acting in accordance
with its laws and hierarchical structure. The basis
of the innovation infrastructure is the production
and technical structures (technology parks,
technological business incubators, etc.). The
objects of the information system include analytical
and statistical centers, information networks and
bases, scientific libraries, training and retraining

organizations in innovation management, financial
institutions (innovation and venture funds, insurance
companies), examination systems, patenting,
certification, standardization, accreditation, etc. [23,
p. 48]. The largest and most widespread elements
of the innovation infrastructure are technoparks and
technopolises.

In the above definitions, the most important
element of the innovation infrastructure in a market
economy has been missed: the commercialization
of scientific and scientific and technical products.
This element is especially important for post-Soviet
countries, because in the Soviet economy there could
be no question of this. Moreover, none of the above
interpretations refers to the role of state regulation
in the creation of an effectively functioning national
innovation system and the transition to an innovative
development path. Although many scientific
approaches speak of the role and significance
of the state and politics, few of them show the
mechanism for their implementation. The real
mechanism for introducing state policy into practice
is state regulation, which is implemented through
plans, programs, public funding, etc. These points
emphasize that in order to provide an innovative
«breakthrough» in economic and social relations, it
is necessary to change the methodological approach
to the formation and functioning of an innovation
infrastructure [24, p.163].

The given spectrum of interpretations of
the essence of the concept under consideration
testifies to the lack of unanimity in views and
clarity in its definition. The essence of the concept
of «infrastructure» is extremely broad, the main
types and organizational forms depend on its
functional purpose. Thus, clarity in the content of
the economic category «innovation infrastructure»
can be brought about by studying its epistemology.
First, the innovation infrastructure is an artificially
created environment that is designed to stimulate
innovation. Secondly, the innovation infrastructure
is a dynamic self-regulating system of markets
and actors operating in it that enter these markets
in certain economic relations within the limits
stipulated by the laws and regulations of the country
and ensure the creation of the necessary conditions
for the expanded reproduction and marketing of
innovative products, technologies, services.

The main goal of the formation and functioning
of the country’s innovation infrastructure is to
provide both integrated innovative activities and
the preservation and development of the scientific
and technical potential of the country in the public
interest, including overcoming the decline in
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production, restructuring its structure, changing the
product range, creating new products, processes.

Complex, complex nature of innovative
processes, high level of technical, industrial,
commercial and other risks of innovation make it
impossible for successful functioning of innovative
organizations without the formation of a special
supporting infrastructure, creating an enabling
environment for innovation actors. In the absence
of elements of such infrastructure, the successful
implementation of innovative projects becomes an
accidental exception, which most unfavorably affects
the innovative climate [25, p.27]. The innovative
infrastructure determines the pace of development
of the country’s economy and the growth of the
well-being of the population. The experience of
developed countries shows that in the conditions
of global competition in the world market, the one
who has developed infrastructure for creating and
implementing innovations, an effective mechanism
of innovation, wins [26, p.125].

The process of forming an innovative
infrastructure is implemented with the aim of
providing active supportto innovative enterprises and
assisting in the creation and practical implementation
of new scientific, technical, production, managerial
and social-organizational proposals to better meet
the economic, social and economic needs of society.
The market essence of the innovation infrastructure
is revealed in the system of specific features of
its constituent elements and their influence on
innovation processes.

A large number of organizations, subjects of
innovation, performing the functions of servicing
and promoting innovative processes, form an
innovative infrastructure. That is, an innovative
infrastructure is an organization that facilitates the
implementation of innovation activities [16, p.27].
Innovative infrastructure unites organizations of
various types: firms, investors, intermediaries,
scientific and government institutions that cover
the entire innovation cycle from the generation of
a scientific and technical i to its implementation in
the form of a new product, new technology, new
services, and a new management organization.
Today there are 133 research institutes, 17
development institutes, 19 laboratories of various
profiles, 11 techno parks, 147 universities, 10 free
economic zones, 4 research bureaus, 8 venture
capital funds, 1 autonomous cluster fund, 1 center
scientific and technical information, 1 center of
state scientific and technical expertise, science fund,
national institute of intellectual property, national
library, national academic library, central scientific
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library, republican scientific and pedagogical library,
republican scientific and technical library, a number
of regional scientific libraries, about 20 business
incubators (BI), about 15 coworking centers (KC)
and information-analytical publications.

The prerequisite for the creation of an innovative
infrastructure in independent Kazakhstan is the
regulatory and legal framework on the basis of
which new elements of infrastructure support
for innovation were created. Thus, the Law «On
Innovation Activity» of July 3, 2002, for the first
time uses the concept of «innovation infrastructure»
as «a set of organizations that perform work and
provide services necessary for the implementation
of innovation activities». In 2017, the current
legislative acts regulating innovation activity in the
Republic of Kazakhstan are the Entrepreneurship
Code of the Republic of Kazakhstan, the State
Program of Industrial and Innovative Development
of the Republic of Kazakhstan for 2015 — 2019, the
Law «On the Commercialization of Scientific and
/ or Scientific Results» On Science «, a number
of legislative acts on the protection of intellectual
property and a nu A large number of organizations,
subjects of innovation, performing the functions of
servicing and promoting innovative processes, form
an innovative infrastructure. That is, an innovative
infrastructure is an organization that facilitates the
implementation of innovation activities [16, p.27].
Innovative infrastructure unites organizations of
various types: firms, investors, intermediaries,
scientific and government institutions that cover
the entire innovation cycle from the generation of
a scientific and technical idea to its implementation
in the form of a new product, new technology, new
services, and a new management organization.
Today there are 133 research institutes, 17
development institutes, 19 laboratories of various
profiles, 11 techno parks, 147 universities, 10 free
economic zones, 4 research bureaus, 8 venture
capital funds, 1 autonomous cluster fund, 1 center
scientific and technical information, 1 center of
state scientific and technical expertise, science fund,
national institute of intellectual property, national
library, national academic library, central scientific
library, republican scientific and pedagogical library,
republican scientific and technical library, a number
of regional scientific libraries, about 20 business
incubators (BI), about 15 coworking centers (KC)
and information-analytical publications.mber of
normative legal acts.

The prerequisite for the creation of an innovative
infrastructure in independent Kazakhstan is the
regulatory and legal framework on the basis of
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which new elements of infrastructure support
for innovation were created. Thus, the Law «On
Innovation Activity» of July 3, 2002, for the first
time uses the concept of «innovation infrastructure»
as «a set of organizations that perform work and
provide services necessary for the implementation
of innovation activities». In 2017, the current
legislative acts regulating innovation activity in the
Republic of Kazakhstan are the Entrepreneurship
Code of the Republic of Kazakhstan, the State
Program of Industrial and Innovative Development
of the Republic of Kazakhstan for 2015 — 2019, the
Law «On the Commercialization of Scientific and
/ or Scientific Results» On Science «, a number
of legislative acts on the protection of intellectual
property and a number of normative legal acts.

The implementation of innovative ideas, directly
implementation of the innovation process, is a
sequence of performed, rather complex, often risky
operations. Given the formation of a set of favorable
environmental factors for innovative enterprises, at
various stages of the innovation process, it is possible
to hope for the successful implementation of certain
innovative projects. Innovative infrastructure is a
chain of various auxiliary services, the action of
which covers all stages of the innovation process
from the emergence of a scientific idea, a proposal
for its practical implementation in the form of new
production products, goods or services.

Theoretical and methodological approaches to
research of the processes of functioning of subjects
and objects of innovation infrastructure should take
into account their specific features:

high level of uncertainty and riskiness of
innovation results;

commercial interest of all subjects of innovation
infrastructure and, as a result, the possibility of using
market mechanisms to enhance their activities;

a wide range of services offered by infrastructure
entities at all stages of the innovation process;

accessibility of services provided by subjects of
innovation infrastructure;

the systemic nature of the functioning of subjects
of innovation infrastructure, which is determined by
the combination of their activities in the process of
consistent provision of services at all stages of the
innovation process, from the origin of the innovative
idea to the receipt of a finished product or product;

dynamism, constant development, improvement
of forms and methods of activity of subjects of
innovative infrastructure;

the creativity of innovative processes, requiring
creative approaches to the supply and realization of
services;

professionalism of services, narrow
specialization in individual phases, stages of the
innovation process;

the need to provide a special legal status to
the subjects of the innovation infrastructure, the
recognition of the priority of their activities at the
legislative level,

social responsibility and corporate ethics of
subjects of innovation infrastructure [13, ¢.38]

Despite the multifaceted nature of the research of
infrastructure support for innovative development,
there are still a lot of unsolved problems in this area,
such as the lack of systematization of the directions
that determine the conditions for the formation and
functioning of certain infrastructure elements, the
lack of an integrated approach to the formation of
an institutional environment for the infrastructural
support of innovative development, P. The need
to intensify innovation is an axiom of the present
in the development of the economy, increasing its
competitiveness.

It should be noted that innovative infrastructure
is the engine of innovative development. It provides
horizontal and vertical links between the subjects
of innovation activity. The experience of developed
countries shows that innovative structures create
favorable conditions for the effective operation and
development of small innovative enterprises that
implement original scientific and technical ideas by
providing them with temporary use of production
areas, material and technical facilities, information
networks, provision of research instruments and
equipment, rendering advisory assistance on a wide
range of scientific, technological, economic and
legal issues.

The conclusion

It is important that the innovation infrastructure
should be comprehensive, provide services at all
stages of the innovation process and work as a single
mechanism — according to a certain logical chain
and have a certain algorithm of action. In the course
of the research, a holistic understanding of the
structural elements of the innovative infrastructure
of the Republic of Kazakhstan was created.
State regulation, political and legal protection
of innovation activities and normative acts that
determine the organizational and administrative
activities of the innovation infrastructure are also
needed. This approach will ensure interaction with
those organizations that are not directly related to
the creation of innovation, but will significantly
affect its further development.
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