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OCHOBHI 3ACAON TA MOAENI
HALIOHANBbHOI IHHOBALIUMHOT CUCTEMU

AkmyanbHicmb memu OocnioxeHHs1. Y  Hawil
cmammi Ha OCHO8i aHani3y HauioHanbHOI cucmemu ceimy
062080prOIOMBCST MakKoX Mooesli iHHO8auiliHo20 po38UMKY Ha
npuknadi okpemux KpaiH: espoamiaaHmuyHi, cxiOHoasiamchki,
anbmepHamusHi ma nompitHi cripansHi Moderii.

MocmaHoeka npobnemu. Came cucmema HayKosUX
3HaHb cmae OOMIHYI4YOK 8 EKOHOMIYHOMY 3pocmaHHi, a
makoxX y cucmemi HOBUX rpouecie, nNpodykmie i nocnye, a
makox Hosux ¢hopMm opeaHisauji 6isHecy.

AHaniza ocmaHHix docnioxeHb i  ny6nikayitd.
HocnidxeHo  noedHaHHA  HauiOHanbHUX  IHHOBaUIUHUX
cucmeMHux 6J10Kig: kpeamusHul 6510K, 6510K MexHOI02i4HO20
rnepeHeceHHsi, 6ok chiHaHcysaHHs1, 8upobHu4ull 610K, 610K
nid2zomosku kaodpis.

BudineHHs1  HedoOcCiOXeHUX 4YacmuH  3a2asibHoi
npob6nemu. KomroHeHmHi 6roku  6a3o08o0i cmpykmypu
HaujoHarnbHOI  iHHOBaUiUHOI cucmemu 2eHepyromb 3HaHHS,
80HU cmeoprorms iHHOBaUilUHY iHgbpacmpykmypy,
supobnisitomb  iHHO8aujltHy npodykyito ma  30ilCHMb
Oep>kagHy nonimuky

locmaHoeka 3aedaHHsi. Mu nocmapaemocsi 3pobumu
CKpOMHUU rfpopus y rnocmaHosyi 3a3HaqyeHoi rpobremu ma
CXeMU 8UBYEHHS KOHUenmyarbHUX 3acad.

Buknad ocHoeHO20 Mamepiany. AnbmepHamueHa
moderib iHHOB8aUiliIHO20 PO38UMKY 8UKOPUCMO8YEMbCSA nepe-
8a)XXHO 8 agpapHUX KpaiHax, sIKi He Marlmb HayKo80&20 romeH-
uiany chyHOameHmarnbHo2o | MpuknadHo2o Xapakmepy,
He Maromb bazamux 3anacie cupO8UHU, MexHosoeil nepepo-
OKu, peanizauis SKUX MOXe cmamu miorpyHmMsM HaujoHanbHoI
KOHKYPEeHMOCHPOMOXHOCMI. TakuM YUHOM, He MifbKu @byH-
OameHmanbHul i npuknadHul Haykosul 6510k, a U eucokome-
XHOJ102i9HUl KOMIoHeHm criabo npedcmasseHi 8 makili iHHO-
saujtHiti cucmemi.

BucHoeku. 3gidcu - malibymHe Hanexumb iHHogauilHil
eKkoHomiyi. CamMe mMOMYy amepuKkaHCbKi eKOHOMICmU eeaxa-
omb, WO popMy8aHHs HaUjoHarbHUX IHHO8aUIUHUX cucmem y
CLUA e Halisaxnusiwum seuwem y XX cmonimmi.

Knrowoei cnoea: HauioHanbHa iHHogauiliHa cucmema;
iHCmumyujdHul acrniekm; KoHuenuisi; moodesi eKOHOMIYHO20
3pocmaHHsT; ueHmpu 2eHepaujii 3HaHb; meopyull 610K, 8eHYy-
pHe chiHaHCyB8aHHs; iHHo8auiliHa iHghpacmpykmypa; espoam-
naHmu4yHa mModerb; CxiOHo-a3iamcbka Moderb; arbmepHamu-
8Ha moderib, Modersib MompItiHOI criparti.

Urgency of the research. Justification based on studying economic essence of the national inno-
vation system, its establishment, functioning, main characteristics and main models of development in
different countries, as well as the necessity for its establishment and development of the concept of
national innovation system will be long-term process particularly for Georgia; however, it is regular and

hoping.

system
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Target setting. 21 century is the Era of Knowledge. New system of values is being established in
the modern world, giving fundamental change to the main vector of economic development and form-
ing economy of new type; sector of knowledge in the said process plays decisive role. Provision of
knowledge is the source of economic growth. This means that the system of scientific knowledge is
becoming dominant of economic growth, as well as the system of new processes, products and ser-
vices, and new forms of business organization. Innovations are being transferred into the strategic
factor of growth, influencing upon the structure of public production, changing economic organization
of society, providing stabilisation of social situation in the country.

Thus, study of the theoretical base of origination, establishment and development of national inno-
vation system is extremely actual and of great interest today. The process of forming national innova-
tion systems is being relatively intensively developed in the economies of the developed countries,
which does not take place in the developing countries newly entering market economy, i.e. Georgia.
Thus, we will try to make modest bit in the setting of the said problem and the scheme of learning con-
ceptual grounds.

Actual scientific researches and issues analysis. K. Freeman (The Institute for Scientific Policy
Research of Sussex University, Great Britain), B. A. Lyndval (Upsal University Switzerland) and
R. Nelson (Columbia University, USA) are recognized to be the founder of the theory of formation of
national innovation system, who analysed development of innovation activities in different countries
and based on this, they gave explanation of the national innovation system. Herewith, the study was
founded on the outcomes of researches earlier performed by I. Shumpeter (theory of economic dy-
namics), F. Hayek (distributed knowledge ratio), D. North (Institutional Theory), R. Solow (the role of
scientific-technical progress in economic growth), P. Pomery and R. Lucas (New Growth Theory).
All authors offer own description of national innovative system, focusing on its separate elements and
interrelations. Herewith, all of them share common methodology principles. They are:

- Knowledge performs special role in economic development;

- Main factor of economic dynamics is a competitor among the entrepreneurs, which are founded
on the innovations;

- institutional context of innovation activity directly influences upon its content and structure.

Following main characteristics of the national economic system are observed in the native literature
(Russian Federation):

1) systemic nature, i.e. it is considered as the totality of the interacting elements through special rule;

2) Institutional aspect, i.e. the influence of formal an informal institutes existed in public upon rates
and scales of development of innovations;

3) Distribution of new knowledge and technologies, as main function of national innovation system.

Uninvestigated parts of general matters defining. In the beginning of 90s of 20" century, the
concept for the national innovation system was used in the researches conducted by the international
organizations (for example, Organization of Economical Development and Cooperation), and within
the framework of the political program of separate countries. Under the modern conditions, this con-
cept was widely developed as in the native, so — foreign sciences, through the following main direc-
tions: different methods of approach towards definitions of innovations and typologies; researches in
the field of development of the national innovation system, researches of cognitive apparatus, dynam-
ics of innovative process in the field of state innovation policy, on the level of the enterprise in the field
of innovative analysis. Development of the models of scientific-technical progresses, study of these
factors performed during building of macroeconomic industrial function of intellectual and innovation
activity; development of the modesl of economic growth, based on the innovative activities; analysis
and modelling of diffusion of innovations; modelling the country on the competitive markets against
innovations; evaluation of the role of regions in development of economy and formation of innovative
policy [Qogiauri, 2015 Abralava A., en.et., 2009].

Besides the fact that in different times, multiple works were dedicated to the research of the nation-
al innovation system, there is no recognized definition of this concept. Find below general description
of national innovation system.
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Lundvall, 1992 — The system of innovations is formed out of the elements and relations, interacting
in the process of provision of new and economically useful knowledge, distribution, and application.
National system is comprised of the elements and relations inside the national state borders.

Freeman, 1987 — Network of institutions in public and private sectors, based on the activities and
interaction of which new technologies are being created, imported, modified and distributed.

Nelson, 1993 — This is the complex of institutions, interaction of which provides determination of
the innovation activities of national firms.

Patel and Pavitt, 1994 — National institutions, the systems of their stimulation and competence, deter-
mining quality and direction of technological education (or change-generating activity) inside the country.

Metcalfe, 1995 — Totality of different institutions, making common or individual bit in the develop-
ment and distribution of new technologies. They establish frameworks, inside which it forms and im-
plements the policy for influencing innovative processes. This system, as such, is the system of inter-
related institutions, for creation, maintenance and transfer of knowledge, skills and instruments, de-
termining development of new technologies.

Ivanova, 2001 — National innovation system is the totality of interrelated organizations (structures),
performing implementation of scientific knowledge and technologies and their commercial realization,
inside national borders (small and large enterprises, universities, laboratories, technoparks, and incu-
bators). At the same time, the national investment system is the complex of institutions of legal, finan-
cial and social nature, providing innovative processes and having sustainable national roots, trends,
policies and cultural peculiarities.

Golichenko, 2006 — National Innovation System — this is the totality of the organizations of national
state, private and public organizations and their interaction, within framework of which implementation of
activities related with establishment, main.

The research objective. Tenance and distribution of new knowledge and technologies takes place.

Existence of different definition of the national innovation system speaks of the fact that no unified
opinion has been developed regarding the essence, structure and function of the term, which greatly
depends on and is significantly determined by the national peculiarities. For example, innovation sys-
tem in the USA is understood in a narrow sense, according to which this is the scientific-technical sys-
tem, which included, in the first place, the institutions, the centres of generation of new knowledge —
universities, research laboratories, high-tech corporations, and innovation business.

European school understands the term Innovation System in wider sense. This is not only provision
of knowledge, but also its distribution, development and application, through educational processes,
performed among economic subjects, as well perfection of experiments and technologies and prod-
ucts in course of their application. Currently, B. L. Lyndval tries to unit above two methods of ap-
proaches, as two interfiling subsystem of the national innovation system within BRICS project (Brazil,
Russia, India, China, Republic of South Africa) through comparative study of the national innovation
system, at the example of these large developing countries. Besides this, during last period they often
use the concepts” regional economic system and sectorial innovation system, and supranational and
global innovation systems. Innovation system may be supranational due to several opinions — as truly
global, including most of the countries of the world, or as a part of particular field of the world (for ex-
ample: European Union) [Golichenko, 2006]. Besides this, they offer new directions of analysis of na-
tional innovation system — research of national innovation system in dynamics, as gradual process of
transforming one complex of institutions into another or as the process of radical institutional changes.

The statement of basic materials. In course of processing the concept of national innovation sys-
tems, the method of approach was being dominated for long time, during which main attention was
paid to the high-technology fields of industry and science. However, it is more purposeful to refer to
the wide understanding of the national innovation system and form flexible horizontal system of inter-
action among economic subjects, allowing it provide rapid generation, develop and distribute new
knowledge. Determination of national innovation system as the totality of the interrelated structures
(organizations) is relatively acceptable, related with through production and commercial realization of
scientific knowledge and technology within the framework of national borders of production and com-
mercial realization (small and large companies, universities, laboratories, technoparks and incubators),
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at the same time national innovation systems make complex of the institutions of legal, financial and
social nature, providing innovation processes and having firm national roots, traditions, political and
cultural features.

3.1. General Signs of Innovative Systems Functioning.

Though innovation systems are extremely different from each other in details, they have common
signs and market structure, which are necessary for their functioning and are comprised of the totality
of interrelated blocks. As a rule they allocate following five-six blocks.

I. Creative block, i.e. the block forming knowledge (universities, scientific institutes, complex so-
cial networks) providing informal interaction of the researchers of various institutes and universities.

Il. Technologies transfer block (intermediaries of different kinds, including non-commercial funds
of professional expertise, forming special field through wide network ties, being able to provide con-
tacts between the authors of creative ideas and potential purchasers).

Ill. Funding block. For the purpose of transforming idea into the experimental sample (engineering
processing, preparing sample, establishing experimental industrial sample) and consistent inclusion into
massive production external funding is necessary. There are three potential sources of such funding:

1) Bank credit. Author of the idea supporting its development, establishing a company for manu-
facturing of new product and raising bank credit.

2) Selling innovations. Author of the idea sells one of the largest firm to this entity, preparing
similar products. This method of funding, releasing innovator from risk, at the same time releases
him/her from profit, which could be earned from development of innovation introduced by him/her into
the production.

3) Venture funding. Based on the studying of the offered innovations and business plan estab-
lished by the investor venture company establishes an enterprise manager of which, as a rule, be-
comes an investor. At the same time, venture company maintains full control right on the activity of this
enterprise and in case of insufficient profitability — sells it.

IV. Production block. Two alternative options of organization of industrial entity is possible. The
first — inclusion of such production in the industrial structure of one of the largest firms. This allows use
of the priority of vertical integration and reduce transaction costs at the expense of the independent
management complex (accounting, the system for staff registration etc.). And another — establishment
of new entity, where industrial transaction costs are minimized due to its small size.

V. Staff training block. Through inclusion of innovative managers (universities, and the estab-
lishments focused on formation of scientific staff, national engineering schools). [Sergeev, 2008].

According to several specialist, main elements of innovation system may be unified in six main
blocks: (1) business sector (the companies manufacturing innovation products); (2) state (governmen-
tal organizations determining innovation policy, ministries, agencies and other regulatory and financial
agencies); (3) scientific-research sector (higher institutions and scientific-research institutes); (4) or-
ganizations for transfer of technologies and other elements of innovation infrastructure (technoparks,
business-incubators, innovation transfer and commercialization centres); (5) organization civil socie-
ties (public organizations influencing upon innovation development); (6) foreign partners of innovation
activities. [National Innovation Systems in Russia and EU, 20086].

By generalization of civil and foreign studies, some economists represent the structure of national in-
novation system through the system comprising of ten blocks. They are: (1) strategy and priorities of in-
novative policy; (2) regulatory-legal base in the issue of development and stimulation of innovative activi-
ty; (3) innovation infrastructure; (4) the system of knowledge generation and distribution; (5) innovation
enterprises, comprising of large scientific-industrial corporations, high-tech industrial enterprises; (6) es-
tablishments in the field of education and professional training, preparing staff in direction to the organi-
zation and management of innovative domain; (7) market conditions supporting development of innova-
tions; (8) marketing and financial elements of establishing innovations and their forwarding on the mar-
ket; (9) the system of interaction with international innovation environment; (10) the mechanism of inno-
vation development reflecting interaction system among listed elements. [Zverev, 2009].

Hence, market structure of the national innovation system includes the blocks providing generation
of knowledge and being engaged in training of scientific staff; establishing innovation infrastructure;
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manufacturing innovation products and performing state policy. As a rule, interaction between the
blocks is provided according to the scheme: “state-science”, “science-production”, “state-production”.
The simplest model of interaction of the elements of national innovation system includes in the fact
that the role of private sector exists in processing of technologies, based on own researches and de-
velopment of innovations; state role — supporting provision of fundamental knowledge and complexes
of strategic nature for innovation activities. Different options of realization of these terms of the model
form national innovation system.

3.2. Innovation Development Model.

Analysis of national innovation systems existed in the world allows application of their four kinds.
The first of them is called “Euro-Atlantic Model”, second — “East-Asian”, third — “Alternative” and the
fourth — “the Model of Triple Spiral”.

Euro-Atlantic Model is the model of complete innovation cycle from formation of idea until mas-
sive manufacturing of products. In the countries using this model, as a rule, all components of the
structure of innovation system are represented: science of fundamental and applied nature; research-
es and processing, creation of experimental works and their issuance in massive production. This
model is used by the developed countries, which are of high rating from the point of global competi-
tiveness of national economies (Great Britain, Germany, and France etc.).

East-Asian Model — this is the model of innovation development, in the innovation cycle of which
no stage of forming fundamental ideas figurate. Innovation system founding on this model in face lack
the component of fundamental science (and partially, applied scientific components). This model is
used in the countries of the region of south-eastern Asia (Japan, South Korea, Hong-Kong, and Tai-
wan). Being oriented towards export of high-tech products, countries of Eastern Europe, as a rule, re-
ceive technologies from the countries applying Traditional model. Classic example of the model of in-
novation development is innovation system of Japan.

Alternative model of innovation development is mostly used in agrarian countries having no scien-
tific potential of fundamental and applied nature, having no rich reserves of raw materials, processing
technologies, realized of which may become grounds of national competitiveness. Thus, not only
fundamental and applied scientific block, but also high-tech component is weakly represented in such
innovation system. As such countries are not able to reach observable results in establishment of new
technologies, in their innovation policy they are focused training of staff in the field of economy,
finances, management, labour, sociology and psychology, and in several field of light industry, crea-
tive industry and recreation. Great attention is paid to the training of managers for local subdivisions of
transnational companies, international banks, and international political structures. This model
includes national innovation systems in Thailand, Chile, Turkey, Portugal, etc. 10 Bertalanffy, 1968].
And last “Triple Spiral” model, finding practical realization only during last years in USA, are principally
different from the above models not only by the structure of national innovation system, but also with
the mechanism of interaction of separate elements. Currently the process of forming separate ele-
ments of this model is noted in some countries of Western Europe and Japan.

Let us consider four models of national innovation systems at the example of separate countries.

3.3. Euro-Atlantic Model. This model of national innovation system is widely distributed in the
countries of Western Europe, having multi-year scientific traditions and being established due to the
multiple military conflicts. For example. After the Second World War it appeared that in NATO block
and under protection of US nuclear weapon these countries cardinally changed their research prefer-
ences and transferred accent on obtaining scientific-technical information through relatively cheaper
method. For example, Great Britain rejected carrying out expensive researches since 1940s in the
field of nuclear physics (except those related with manufacturing nuclear arms) and is focused on
researching biology features of radio astronomy and high-molecular substances. It was successful in
multiple direction; making foundation to two fundamental scientific disciplines — astrophysical and
molecular biology. Currently British innovation system is accumulated around small amount of high
level universities recognized worldwide (Oxford, Cambridge, London Universities). Its innovative infra-
structure started intensive development from 2000, when the board for technological strategy was es-
tablished and innovative strategy of long-term development was adopted.
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The Board performs innovations, establishes high technologies, supporting its development and
commercialization. Besides this, large amount of innovative centres is being formed in the country. First
of them are oriented towards specific technologies and forwarding of their application from the point of
business requirements or compliance. Another is focused on particular sector of economy and market,
for the purpose of uniting interfiling disciplines of science and technologies. [Bertalanffy, 1968].

National innovation system concentration system is being realized around large universities in Italy
and Germany. The situation is different in France, the national centre for scientific studies performs
larger share of fundamental studies (excluding mathematic science) and in particular form, it is similar
to the functioning of the Academy of Sciences of Russia. Mathematic studies are mostly concentrated
in Ekil Normal University and some other large universities (Nans and Sorbonne Universities).

National innovation systems in small European countries (Sweden, Netherland, Denmark,
Switzerland, Finland). Here they are mostly focused on the university fundamental science, which is
mostly funded by the government. For example, in Sweden — this is mathematic and classic researches
(Upsalski and Lend Universities), economy (Upsal and Stockholm Economic School), computer studies
(Linchpin University), biology and medicine (Karolin University), new technologies and urban planning
(royal technology institute in Stockholm). In Netherlands — physics, law, economy, classic studies and
oriental studies (Leiden University), economy and energy problems (Groningen University).

Administrative management and the history of science (Amsterdam University), in the innovation
systems of the above countries national academies of sciences occupy important place. In Sweden
and the Netherlands higher research institutes operate (Upkhal and Vasenar Universities). These uni-
versities provide not only training of high-qualified staff in the field of fundamental science, but they are
also permanently caring of talented young people in direction of interaction with the international sci-
entific elite. Studies of applied nature in small European countries are initially funded by grants and by
participation in the unified project of large transnational corporations (Shell and Phillips — Netherlands,
Volvo and Erikson — Sweden). Herewith, middle and small businesses actively participate in funding of
scientific studies and processing. In the field of high technologies of regional projects are of great im-
portance. Silicon Valley in USA is good example to this. Energy Valley in Groningen (Netherlands) is
also another example to this, the essence of which is energy-saving technologies and alternative car-
bon heater, as well as Computer Valley in Linchpin (Sweden), where the technoparks of research es-
tablishments and venture enterprises are accumulated in the field of computer technologies and tele-
communications.

Similar principles of building (strong university science by restricted number of directions, funded
by government; financing researches of applied nature and processing by business, regional concen-
tration of attempts in the field of sciences and technologies) are used in the national innovation sys-
tems of Denmark, Finland and Switzerland, providing their leadership in the rating of global competi-
tiveness of national economies [Sergeev, 2008]. At the same time, in each above countries there are
national peculiarities in the issue of building national innovation system. For example, in Denmark,
sectorial scientific-research institutions make important part of innovation system together with univer-
sities. They are subordinated to the different ministries and perform scientific studies subject to the
requirements of the respective ministries. Besides this, the system of GTS institutes is operating,
which plays the role of connecting element between government and private structures. They are in-
dependent consulting companies developing and selling knowledge of applied nature and technologi-
cal service to the private entities and state establishments. They are non-commercial organizations,
established by the Ministry of Science, Technologies and Innovations and performing three main activ-
ities. Independent development of know-how, participation in joint projects with the state scientific re-
search establishments and private companies, and performing commercial activities. Important ele-
ment of the national innovation system of Denmark is scientific parks, being co-establishers of innova-
tive incubators [Miettinen, 2013].

Under modern conditions, in West European countries unification of national innovation systems into
the unified scientific-technical and innovative entities takes place. For this purpose, they develop different
mechanisms (various programs, technological platforms, road maps etc.), supporting realization of new
innovation strategy of European Union. This strategy is directed towards solving the issues of liquidation
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of vertical and horizontal fragmenting scientific-technical and innovative policy and formation of unified
innovation market for the purpose of rising competitiveness in relation with USA and other countries.
Coordination instruments of Pan-European programs (innovation network, technological platforms, uni-
form technological initiatives, Road Map ESRI), and new kinds of partners perform the role of main
mechanism in synchronization of national policies of member countries in supranational policy of Euro-
pean Union. Unified European innovative domain is direct and “soft” regulation of the elements compris-
ing formation levels (regional, Pan-European, Intra-European, national, regional innovation processing,
technologies, innovations, markets, societies) and instruments (establishment of institutes, national and
Pan-European policy and programs, the mechanism of complex interrelation and interfiling. Conver-
gence of scientific-technical and innovation development of European region is performed, in the first
place, for the purpose of solving European social and public problems. This is changing climate, estab-
lishment of low-carbon economy, healthcare, etc. Correspondingly, innovation systems in Europe are not
established only in national, regional or pan-European direction. The process of establishing reconfigura-
tion, multi-level and multi-layer innovation systems takes place. National innovation system also remains
to be main core, thought its borders become perfect, and fields of responsibilities are transferred to an-
other side. New forms of cooperation are formed. Transnational cooperation is strengthened and it ex-
tends unified national innovation system [Global Transformation System, 2010].

3.4. East Asian model of national innovation systems. It is developed in East Asian region, dif-
fering from other models in the first place by its structure, in which universities, as centres of funda-
mental studies play much less role than laboratories on the basis of corporations. Typical example of
national innovation centres of such kind is Japan, where innovation system is oriented towards main
technical innovations and new technologies and not on provision of fundamental knowledge.

National innovation system of Japan was being formed gradually. Three stages may be allo-
cated in its development: the first: 1950-1980s; second — 1980-2000s and the third — from the begin-
ning of 21 century till today. Each of these stages has own specificity, which were determined by
economic condition, and undertaken scientific, technical, educational and social policies. In post war
years until 1970s, scientific-technical and innovation policy of Japan was built on application of two
approaches. First was transfer of foreign scientific-technical achievements (procurement of licenses,
establishment of joint enterprises, participation of multinational research projects) and another — pro-
motion of development of own researches, primarily on corporate level (on the base of large corpora-
tions). Until the end of 1980s, the first approach exceeded; however, its importance in common strate-
gy has been being gradually reduced. In 1980s, maximum scientific-technical principle of self-reliance,
focusing on national innovations, several research programs were established and developed, the
most important of which was the program processed by the Ministry of Foreign Trade and Industry in
new fields of development of basic technologies. And another program — flexible research systems for
development of creative sciences and technologies, developed by the Service of Sciences and Tech-
nique of Japan. [Yoon, Hyun, 2009].

Purpose of this latest was identification of the risks of revolutionary technologies, promotion of in-
ventions and discoveries, which should make foundation to new directions of scientific-technical pro-
gress. Research organization unique to Japanese economy has been applied, which was character-
ised as the leader of Design Leaders, i.e. the system of State Ventures. In 1985, Board of Science and
Technique published program document — “Grounds of Scientific-Technical Policy”, in the processed
edition of which (1992) there are 7 main directions of scientific development until the end of 20" centu-
ry are stipulated. They are:

1) Provision of harmony in the system: “Science and Technique — Human and Society”.

2) Supporting those engaged in the field of science and technique.

3) Increasing costs on scientific-research and experimental-designing works.

4) Establishing scientific-research infrastructure.

5) Stimulating original thinking and creativity of researchers.

6) Intensification of international scientific-technical activities.

7) Supporting scientific-technical development for the region of the country.

Third stage of forming national innovation system of Japan is commenced from the beginning of
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2000s, when the Board for Science and Policy of Technique developed national strategy in the field of
scientific-technical development based on the analysis of global trends of developing global economy
and based on the actual problems faced by Japanese society. Grounds for the strategy is granting
main national priorities to the fundamental science and allocation of two large-scale preferable fields.
The first includes four departments: science about life, informatics and telecommunication nanotech-
nologies and materials, ecology. Another field mostly includes researches and technologies of applied
nature, energy and industrial technologies of resources, and industrial and social infrastructure, prob-
lems of land and space. All above departments are priorities of innovation development in the first
decade of 21* century.

We may say that formation of national innovation systems in Japan was performed through gradual
transfer of primary import of foreign technologies and know how to own original processing and scientific-
technical achievements based on the native fundamental researches. Largest share of fundamental
studies in Japan are performed at the universities and state laboratories. However, quality of their devel-
opment is insufficient. Larger share of scientific-research processing of applied nature is performed as
earlier at the laboratories of large industrial corporations, without transferring to potential users within
respective field. Necessary coordination is not always met among state fundamental studies and re-
searches of applied nature of private sector. Most of the costs incurred on scientific-research and exper-
imental-construction works comes from private sector in Japan. Based on such method of approach,
Japan had great success in such directions of scientific-technical progress, which are related with manu-
facturing of consumer goods of massive consumption. With fundamental researches and non-massive
production Japan goes significantly behind other high-developed countries [Yoon, Hyun, 2009].

No attempt for solving the problems of interaction of universities and research institutions with in-
dustry took place in 1980s. During that period the concept has been adopted, according to which ac-
cent was transferred to the development of technopolices with active state assistance at different lev-
els of government. More than 70% of technopolices in Japan were established for assistance of small
and middle business entities in the regions, 58% of which were oriented towards manufacturing of
high-tech products [Van looy, en et, 2006].

Important distinguishing peculiarity of Japanese system of building innovation system in private
companies is orientation towards all main stages of innovation process — maximally effective interac-
tion of scientific-research and experimental-designing works, manufacturing, distribution, and market-
ing. All these elements are organized in the way providing active generation, selection, rapid distribu-
tion of innovation ideas at all stages of the process of developing new products (from development of
the concept to the organization of serial production) and its successful realization in production. This is
achieved through the principle of organization knowledge used by Japanese companies. Its essence
exists in the ability of the company, as one whole (and its separate worker) to create new knowledge,
distribute it through entire organization and reflect in production and services. According to Japanese
managers, knowledge, expressed in words or figures, is only top of an iceberg, and knowledge is not
formalized at all, i.e. it is not easy to understand and explain. Informal knowledge exists on the level of
an individual. It is closely related with the actions and experience of particular human, giving rise to the
transfer of knowledge and specificity of distribution methods.

Provision of effective interaction of each stage of innovation process with main resources at large
Japanese companies is formation of teams of employees out of the staff of different subdivisions of
the company. Due to this, processing innovation production in Japanese companies is the result of
share relation of each group included in the teams of processors.

When giving general characteristic of national innovation system of Japan we shall note that early
model, oriented towards receipt of foreign innovations and technologies and their further perfection,
expired itself in the beginning of 1990s. Under modern conditions, Japan is on the stage of transferring
to the principally new model, forced for provision of economic and scientific-technical leadership by the
national companies at the expense of commercial realization of scientific achievements and pro-
cessing, which has not been used earlier by competitors. Important peculiarity of new national innova-
tion system is realization of the developed intellectual creative concept in the country.

3.5. Alternative model of innovation development.
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Alternative model of innovation development is being formed in the countries, having no important
scientific potential, due to which there are no fundamental and applied scientific blocks in the national
innovation systems. Examples to such kind of national innovation system are Thailand, Chile, Turkey,
Jordan, and Portugal. For example, Thailand and Chile, through developing agricultural field of economy,
are large exporters of agricultural products. In course of forming national innovation system they make
focus on the development of innovation management of such fields. They also provide transferring and
not creation of new technologies. Herewith, necessary innovation infrastructure is being gradually
formed. For example, in Thailand, in 2003, they established national innovation agency, objective of
which is development of the strategy for innovation development of national economy and rising com-
petitiveness. Besides this, establishment of high-tech parks has begun, which is comprised of local uni-
versities, and governmental and local scientific-research institutions, including invitation of foreign scien-
tists. Main field of activity is creation of nanomaterial’s, nan biotechnologies and nanoelecronics. Devel-
opment of biotechnologies is related with establishment of national centre of genetic engineering and
biotechnologies. [Miettinen, 2013]. In 2006 National Board was formed according to the innovations.

Development of fundamental science is mostly performed at the universities. Leading national univer-
sities (Chile and Santiago Universities, catholic universities in Valparaiso and Consuelo and Federico
Santa Maria Technical University in Valparaiso) in Chile exercise highest governmental support. Scien-
tific-research centres at these higher institutions develop half of entire programs, which is performed
throughout the country. Gradually agricultural fields, tourism, innovation management, telecommunica-
tions and technological unions are becoming priority of economic innovation policy of the country.

Since 1960s, Turkey has been actively working on formation of national innovation system and ac-
cent is made on establishment of innovation infrastructure. For example, in 1963, Board of Infrastruc-
ture and Technologies (TUBITAK) was founded in the country. It is not central organization, carrying
responsibility for scientific studies and technological development of a country. The board is exercising
great authorities in the field of innovations, starting with the determination main directions of scientific-
technical and innovation policies and finished with identification and assistance of young talents (or-
ganization of secondments, conferences, olympiads), as well as issuance of scientific magazines and
monographs. Warranty committee operated on the basis of the Board, which is comprised of the lead-
ing specialists of the country from respective fields of science, allowing these committees not only to
provide distribution of warranty funding, but also perform functions of innovation expertise. Besides
this, national academic network is established within the bounds of TUBITAK, as well as documenta-
tion centre and number of laboratories. Since 1991, the fund for Nongovernmental Non-commercial
Development of Technology (TTGV) was established under the Board, which is aimed on funding sci-
entific studies (R&D) in private sector. TTGV provides up to 50% of budget in the industrial sector of
R&D. Most of the projects supported by the Fund belongs to the field of telecommunications and elec-
trical engineering, determining competitiveness ability of national economy, and 73% of the project is
initiative of small and middle businesses.

During recent years, 12 technoparks and technological development zones were established in
Turkey, supporting strengthening of cooperation between universities and production. Inside such
technoparks and technological zones special labour conditions are being formed, legal and financial
assistance of researchers and entrepreneurs are provided. Reduction of the breakthrough between
university science and business is main purpose of other structures: they are the centres of develop-
ment of technologies (their number in the country already is 11, including private ones), as well as
special centres of expertise under universities and the faculties of open lessons. Their specialization is
distance learning, scientific interaction and development of technologies in the fields of telecommuni-
cations and informatics. Preferable directions also include biotechnologies and technologies of com-
munications, including digital ones (Turkey reached special success in this direction) and recreation.
Management is paid special attention in training programs. Respective classes are created in 52 uni-
versities out of 77 throughout the Country. Herewith, many universities offer programs of innovation
management. Preferable development of education against development of scientific researches is
the formed peculiarity of national innovation system of Turkey [Sergeev, 2008].

Hence, alternative model of innovation development excluding affords for establishment of funda-
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mental science and full industrial cycle in high technologies, are preferable and less-wasteful fields for
the country, which may not bear high financial and organizational costs.

3.6. The model of Triple Spiral.

The model of Triple Spiral is the newest model of forming national innovation system developed
based on Euro Atlantic model, does not exist in completed form in none of the countries. This model
was mostly developed in the USA, and its separate elements — in some countries of Western Europe,
Brazil and Japan.

The Triple Spiral Theory, as perfect form of the model of innovation development was established in
England and Holland in the beginning of 21* century by the Professor of Nivasle University G. Itskovits
and Professor of Amsterdam University L. Leide Dorph. Grounds to the idea of Triple Spiral is the syn-
thesis of several sociological theories, using analogues from biological sciences, and similar objectives in
relation with the movement of three bodies, having no common solution, but private solution is possible
for some particular primary terms. It is adequate for non-linear, poly-variant processes. It main options
are: 1) existence of internal indefiniteness of the described process, foreseeing arrangement of relatively
independent influence of each allocated spiral and their interaction; 2) Existence of multiple possible so-
lutions, including subject to the particularity of relations; 3) dependence of these solutions on primary
conditions. Functioning of the model is performed by observance of the following principles: two out of
three spirals form limiting conditions of interval situation against the third one, and the third — intermedi-
ary formation “envy”, and framed function may perform transversal action, from each allocated variable.
[Lundvall, Jonson, 1994; Lundvall, Jonson, Andersen, Dalum, 2002].

Triple Spiral in relation with innovation development describes interaction of three institutes (sci-
ence, state, business) at each stage of creating innovation product. This is dynamic model of inter-
organization relations, formed through evolution of economy and society. If earlier, interaction between
these three institutes in industrial era was linear, under modern economy, it reminds us ties of DNK
spiral structures, letting the institutes to receive and maintain several characteristics of each other. Its
main elements are: 1) main scientific knowledge in the society is characterized by strengthening the
role of universities in interaction with industry and government; 2) three institutes (university-state-
business) try to cooperation. Herewith, innovation compiler is generated out of this interaction and not
with the initiative of the state; 3) in addition with the traditional functions, each of three institutes par-
tially undertake the function of another institutional function, and the skill of performance of non-
traditional functions is the source of innovation. In practice, this is expressed in the fact that the uni-
versities, where education and scientific studies are combines, make their bit into economy, through
establishment of new companies in the incubators of the universities. Business partially performs edu-
cational services, and the state place the role of public entrepreneur (manufacturer) and venture in-
vestor, together with the traditional legal and regulatory role. Leading importance in this model is
granted to the universities, which are transformed into the industrial universities or the universities of
industrial type, using knowledge in nature and new educational disciplines give respective results.
[ltskovits, 2011; Katukov, en et, 2002].

Classical example with the principle of innovation development and triple spiral is establishment of
Silicon Valley in the USA. History of development of Silicon Valley is related with desire of the State of
Massachusetts to review the influence of great depression (1930s), by means of the dialogue between
business and science, through technological institute of Massachusetts. Initially this was bilateral interac-
tion “University-Enterprise” and “State-University”. Accent in the university was transferred not only to the
development of fundamental science (physics, chemistry), but also on the scientific studies of applied
nature, oriented towards practical application of outcomes in the industrial activities. Foundation of the
production was multi-year effort on establishment of a firm, by state assistance of scientific-research and
experimental-designing works and processing of the policy supporting business. Gradually, bilateral in-
terrelation was transformed into the triple spiral. Special role in its formation was performed by the
amendments to the legislation on patents and trademarks (1980). According to this document, universi-
ties and other research establishments will grant intellectual property ownership right for the processing,
performed under the financial assistance of the government. [I Castellacci, Natera, 2013].

Currently, ground for national innovation system of the USA is made by about 150 universities, im-
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portant share of which occupy leading places in the rating of the world universities (Harvard, Colum-
bia, Barkley, Stanford, Massachusetts Technology Institute, Minnesota University, Wisconsin Universi-
ty, etc.). Main studies accumulated in the universities represent main share of studies of fundamental
scientific and applied nature. Universities have large financial resources, owning land plots and im-
portant financial funds, being continuously filled with the sources of rich graduates. Universities are
permanently graded in the USA. Ratings are evaluated between one-profile faculties of different uni-
versities as well. Such ratings are extremely important for attraction of students and best professors,
and using newest methods of education [Sergeev, 2008].

Together with the universities, fundamental studies in USA are performed by the higher research
universities (institutes in the city of Ariston, Los-Angeles, Santa-Fe). Their main objective is training
high qualified staff and cooperation with the representatives of global science, working at these insti-
tutes permanently or temporarily. For example, Einstein and Fon Neiman were employees of the high-
er research institute of Princeton, Murray Holman (author of quantum theory) was permanent employ-
ee of the institute existed in Santa-Fe.

The structure following national innovation system in the USA is national laboratories (large insti-
tutes), developing researches of applied nature in direction of particular science. For example, Los-
Alamon laboratory was the place, where nuclear bomb was created; herewith, there are multiple pri-
vate research corporations in the USA, relatively famous of which are Rend-Corporation. These struc-
tures protect interests of US state agencies, including private companies, performing studies of fun-
damental and applied nature on commercial basis.

Transfer of technologies in the USA is performed from main universities to the industry through ven-
ture companies, or inside the company itself, by establishment of large research subdivision. Such sub-
divisions are held by practically all more or less famous companies. Classic example to it is the laborato-
ry Ben Telefoncompany, in the development of theory forming and newest means of communication.

However, when characterising national innovation system of USA, decisive role of the universities
shall be emphasized, and well developed system of attraction of the best professionals and talented stu-
dent from entire world, allows USA become leader in the most of the fields of knowledge and accumulate
the specialists reaching the highest results in the scientific, technical and technological fields.

The state, which does not only perform its traditional functions in legislative, financial and man-
agement field, but also determines prospects for economic development through creation of and reali-
zation of programs is of great importance in the development of modern national innovation system of
the USA. Such programs include the program of leading technologies initiated in 1988 and realized by
the US Department of Commerce.

Purpose of the program is supporting development of technologies at the earlier stage, performed
by companies and consortiums. They include the firms and universities or nongovernmental laborato-
ries. The program is oriented towards industry and due to this, universities and state laboratories par-
ticipate in it in form of junior partners. The program is focused on the limited amount of preferable di-
rections, one of which is biotechnologies. Herewith, particular researching objectives are determined
by companies and not the state. The funding is provided simultaneously: consortiums comprising of
two or more companies, cover half of the project cost; large companies — 60%. If small enterprise per-
forms the role of single partner in this process, it shall pay the minimum of indirect costs. Selection of
the projects is provided based on two basic criteria; profitableness of the project for entire country (i.e.
opportunity for establishment of the technologies having potential for wide interfiled investments or
opening new markets) and ownership of the project from the early stage of development of the tech-
nologies. Assessment of the program identified that its realization influenced upon conduct of the firms
in relation with the scientific-research and experimental-designing works realized by them; the 61% of
firms increased funding of these works, 67% increased investments in long-term scientific projects,
71% expressed more interest for cooperation compared with the earlier and 73% of the firms became
more intended to the risky investments [20]. In view of promoting cooperation between private sector,
universities and state laboratories, according to the outcomes of the program, importance of coopera-
tion has been increased.

And finally, separate direction of state assistance is stimulation of technological development and
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commercialization of the outcomes of scientific-research and experimental-designing works, adopted
in the scientific sector of science and universities.

Grounds to this latest is widely recognized legal acts, such as Bea-Dowel’s Law, the act on transfer
of technologies and other legislations, intended for encouraging private sector to commercialize works
performed within framework of state scientific program. Namely, it became possible to issue right for
intellectual property, established with state resources. The processor for state organizations, which
may transfer to the companies engaged in commercialization based on the licensing. State forms con-
ditions for rapid transfer of knowledge received at the universities and state laboratories, through pro-
grams supporting start-ups and development of liberal rules of their establishment. Hence, above state
activities, and the programs supporting small business, regulation norms of the intellectual ownership
rights, in the field of scientific-research and experimental-designing works of the instruments promot-
ing interrelation of science and business condition supporting of the process for establishing new
model of national innovation system.

The process of forming the model of innovation development based on the principle of triple spiral,
is being continued in some developed European countries (at the market of competitiveness poles, as
in France), in Scandinavian states, Brazil, Japan (based on technopolices), There are separate exam-
ples of practical experience of using the model of Triple Spiral in Russia (under the management sys-
tem and radio technique of Tomsk State University).

Under modern conditions, complex type of the model of triple spiral is being developed in foreign
countries — the model of quadruple spiral, described by I. Karaian and D. Campbell in 2009. This
model touches upon interactive network interaction based on entire national society and not only be-
tween three leading institutional sector. As influencing upon innovation process was commenced by
other institutes in the form of different social levels, this phenomenon is theoretically reflected in the
addition of the fourth element to the triple spiral, which includes representatives of civil society. It is
recognized that the fourth spiral gives better characteristic of modern post-industrial economy than the
third one, as in 21 century civil society obtains critically important role in creation and distribution of
new wealth and values. [Katikov, en et, 2012].

Conclusions. Thus, global experience of creating national innovation system of different type
speaks of the fact that currently most of the countries changes directions and orientation of their eco-
nomic development changes in regards with the economy of innovations. For this, the countries select
the model of relatively adequate national innovation system. Herewith, selection of models greatly de-
pends on the existed level of economic development, and the system of education and science.

Development of particular model of national innovation system for particular economy is long-term
process, in which business and state interact, performing their traditional functions and obtaining new
ones. The countries of high scientific and educational potential become the leaders, being able to in-
troduce innovative processing into production. Performance of this task is greatly conditioned by the
established business ties between science and business, and active protectionist policy of the state.

Hence — future belongs to the innovation economy. Due to this point of view of American econo-
mists regarding the fact that formation of national innovation systems in USA is the most important
phenomenon in the 20" century is natural, as it is national innovation system is the foundation to the
achievement in any field, mechanism, through which it is possible to meet any demand of the society.

Due to the fact that new models of innovation system is being successfully developed and new
methods of approach are being formed in regards with the revival and distribution process of innova-
tions, this process is being only commencing in Russia based on the new main basics of revival.
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