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The relevance of the study is due to the fact that increase of proportion of high technology production in the
aggregate product of the world economy, as a consequence of the new industrial evolution mid XX-early XXI century,
defines a completely new, in terms of world experience, range of system views on the global economic system. The
subject of research of the article is a process of developing of the theory of innovation system, an analysis of impact of
the theory of long wave cycles on the innovative development of society. The goal of the article is to analyze the
development of the theory of global and national innovative high-tech systems in time, considering the hypothesis of the
existence of a rigid connection between long waves and the periods of basic innovation occurrence at various phases of
the waves, in order to recognize the possible options for the development of events and to model the appropriate
reaction to ensure the uninterrupted functioning of the national innovation system in the context of the new industrial
revolution. The objective is to research the patterns of the life cycle of innovations and their diffusion to identify the
advantages and disadvantages of a transfer of high technology products for the national innovation system and also to
identify the development trends and new factors, which define the essence of modern efficient high-tech system in
terms of the new industrial revolution. General scientific methods are used, such as system analysis - to determine the
patterns of the life cycle of innovations and their diffusion to identify the advantages and disadvantages of a transfer of
high technology products for the national innovation system, factor analysis — toformalizethecause-and-
effectrelationshipsoftheinvestigatedfactorsof the development of modern effective high-tech system. The following
results were obtained: on the basis of the analysis of the impact of the long waves theory on the innovative development
of society is proved the necessity of the fastest access of domestic enterprises to world network markets not only to
develop the sales network, but also to search for innovative solutions and creative interactions. These practices are
suitable for most countries, which have adopted the experience of world's innovative leaders and now are competitive
players of the world market of high technologies. Conclusions: the urgency to create a strong national innovation system
in Ukraine, considering the specificity of those elements that are now the basis of functioning of innovative systems.
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Introduction.

The significant increase of proportion of high
technology production in the aggregate product of
the world economy, as a consequence of the new
industrial evolution mid XX-early XXI century,
defines a completely new, in terms of world
experience, range of system views on the global
economic system. Updating of implements, methods
of production and improving the level of qualification
characteristics of an aggregate worker, goes far
beyond the simple renovation of physical capital,
increase the efficiency of production and
productivity, capital, etc.

The high rates of reconfiguration of the main
parameters of productive forces, market "rules of the
game" and growth of value of economic relations in
the intellectual property sphere, indicates a natural
transformation of rare innovations that took place in
the past, into a complete differentiated global
innovation system. The socio-economic welfare of any
modern economy depends on the business activity of
national agents in this system, especially in the
context of high-tech product commercialization.

Therefore, the purpose of the research is a
sequential analysis of innovative concepts and stages
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of formation of the principles of functioning of global
and national innovation systems for the purpose of
country's further participation in the international
division of labor, namely effective high-tech product
commercialization.

Literature review and problem statement.

D. Breznitz [2], C. Freeman [5-6], J. Kao [7],
M. Kastels [8], A. Kleinkneht [9], G. Mensh [10-12],
J. Schumpeter [15], J. Van Duijn [16] and others have
dedicated their works to the research of national
innovation systems functioning principles in terms of
world global development.

Despite numerous researches of innovative high-
tech systems' economic nature, there are significant
differences in views of different scientific schools, in
particular on their factors that shape the system,
namely the lifecycle of innovations, i.e. stage of their
occurrence in the period of long wave, which causes
large-scale discussions on propensity for investment
and an importance of investment risk factor,
economic relations in the network economy, etc.

These disagreements slow down and sometimes
make it impossible the process of forming a slender
theoretical base for building integrated models of
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national innovation systems and their interaction in
the context of the new industrial revolution.

The aim of the study is to analyze the
development of the theory of global and national
innovative high-tech systems in time, considering the
hypothesis of the existence of a rigid connection
between long waves and the periods of basic
innovation occurrence at various phases of the waves,
in order to recognize the possible options for the
development of events and to model the appropriate
reaction to ensure the uninterrupted functioning of
the national innovation system in the context of the
new industrial revolution.

Substantial statement of the problem.

Another important assignment of the study is to
research the patterns of the life cycle of innovations
and their diffusion to identify the advantages and
disadvantages of a transfer of high technology
products for the national innovation system and
also to identify the development trends and new
factors, which define the essence of modern
efficient high-tech system in terms of the new
industrial revolution.

Qualitative socio-economic transformations and
the modern multi-dimensional innovation system
formation and recognition of innovations as one of the
main tools for meeting the needs of society is directly
dependent on the scientific and technological
progress which caused these changes. The emergence
of new base (which significantly intensifying the
production process) inventions is a qualitatively new
stage of social development, it also generates new
needs and renewed production changes, which is
responsible for it.

The term "technical progress" was put into
circulation in the XX century, in the context of the
substantiation of the traditional scientific and
engineering picture of the world, which characterizes
the interconnected and mutually stimulating
development of science and technology.

The goal of technological progress is to meet the
ever-growing human needs, and to meet these needs
with the implementation of natural sciences and
equipment. At the same time, the prerequisite stage of
a slow and independent development of science and
technology, and the stage of scientific and technical
revolutions are different.

According to the researchers, there were three
industrial revolutions in the past, and now the world
community is experiencing the fourth one.

Industrial revolution is a transition to a
qualitatively new level of equipment and technology,
leading to a sharp increase in productivity and
production.

The First Industrial revolution occurred in
different countries not at the same time, but in general
is assumed, that it began in the second half of the
XVIII century and lasted till the beginning of the XIX
century and was associated with the invention of
weaving machines.

The first industrial revolution led to replacement
of human hands in almost all areas of production and
caused a colossal rise in labor productivity on the
basis of the large machine industry. Since the first
industrial revolution, the term technology is

inextricably linked with the mechanization of
production processes.

The Second Industrial Revolution (it is also called
technological) is a transformation in the world
industry, covering the second half of the XIX century
and the beginning of the XX century. The beginning
of the revolution is connected with the introduction of
The Bessemer process -the first inexpensive and high-
performance method of industrial production of fine
steel in the 1860-90s. The peak of this revolution was
introduction and distribution of conveyor belt
production and production lines. In 1860-1870s
technological revolution quickly covered Western
Europe, USA, Russian Empire and Japan.

The Third Industrial Revolution was accompanied
by automation, robotics and computerization of
production, the creation of automatic factories. It is
usually denoted as "digital revolution" - a widespread
transition to the wusage of information and
communication technologies in production, which
contributed to the formation of postindustrial society.
It continues now on in major industries.

Despite the fact that the concept of the third
industrial revolution at the beginning of the XXI
century has not yet been sustainable, there is already
an idea of The Fourth Industrial Revolution. German
privately-state program Industrie 4.0 is associated
with the term. Large German concerns, supported by
the Federal government grants, within the framework
of the program, create fully automated production,
lines and products that interact with each other and
consumers, due to CPS, in the factory processes [1].
CPS is a comprehensive term that is widely used in
everyday life, when it comes to integrating small
Internet connected devices and mechanical systems.
Executives of enterprises do not just reassess the
principle of conveyor assembly technology, but also
actively create hybrid technological systems that will
not only produce goods with fewer errors, but also be
able to independently change the production
templates, remaining highly effective.

In other words, the Industrie 4.0 is the production
side, equivalent to user-friendly "Internet of Things",
where household items, such as cars and toasters, will
be connected to the Internet and managed by artificial
intelligence [3].

Obviously, all of industrial revolutions had
innovations as driving forces. Innovation economics
has also come a long way of development.

J. Schumpeter, Austrian political economist, is
considered as a founder of Innovation economics, he
investigated long-term Kondratiev waves and linked
them with the evolution of science. The patterns of
interdependence of science and economic activity
dynamics, determined by Schumpeter, were called the
Theory of innovative cycles (business cycles).

J. Schumpeter built his theory on the basis of
numerous observations of M. Kondratiev for the
dynamics of economic conjuncture, thathe connected
with ascending phases of Kondratiev long wave with a
mass introduction of innovations.

According to Schumpeter, the clusters of
innovations cause the destruction of investment
demand in modernized basic capital on the ascending
phase of the long waves, causing a radical trans
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formation in the economy and destabilize it, when no
recovery is expected; a new cycle will be gin with the
downard phase (the depressions tage) of a large wave,
but at a different point of equilibrium, different from
the previous one.

Innovations disturb the economic system,
unbalance it and brings an element of
unpredictability, increase the vibrations, causing a
"rocking swing" (accurate explanation of circularity of
P. Samuelson), at the same time making a path to a
qualitatively new stage of the system development.

This process the scientist characterized as a
creative destruction, because with the introduction of
many innovations, parameters of the system and its
main structural elements are modified -economic

relations and productive forces, irrelevant and
outdated connections and components are
reestablished.

Schumpeter suggested a classifying model of
business cycles, combining short, medium and long-
term cycles of Kitchin, Juglar and Kondratiev
together to form a single model of innovative cycles.
According to the scientist, radical inventions make
the main impetus for the spread of each wave, which
greatly influenced the further development of society
and formed a new vision of economic configuration of
the economy [14].

Radical innovations, designed to carry out a
technological coup, by J. Schumpeter, arise in the
previous cycle, it means, that the discovery comes
significantly earlier, then the stage of its mass
consumption, which eventually leads to a decline
stage. This feature is explained by inertia in making
decisions by the owners of capital, management and
state functionality, high risk of investment projects
and stereotype thinking of agents: the main motive of
a firm is to maximize profits and reduce costs.

An innovative breakthrough takes place in
selected countries and industries, with higher risk
readily, which causes disproportion of social
reproduction. Over time, other entrepreneurs,
realizing the success of implemented projects with a
high norm of profits, begin to "catch up" competitors
in the pursuit of a high norm of profit;as follows, on
the market of goods there is a huge number of
improving innovations, which in content is analogous
to basic (radical) innovation and are carry a few, but
noticeable consumer improvements.Such a catching-
up policy is typical for markets of monopolistic
competition [2].

The Theory of innovations by J. Schumpeter was
worked out and augmented by a number of his
followers —  «neo-Schumpeterians», such as
G. Mensh, A. Klyankhkneht and Y. van Dein.

G. Mensh, like J. Schumpeter, explored the
dynamics of economic growth based on the theory of
long-term Kondratievwaves and connected the
cyclical development with the emerge of basic
innovations, which have an exhaustive potential.
According to G. Mensh, the situation, when the basic
innovations exhaust their capabilities, is called the
"technological draw", in this case, the economy goes
to a depressive state [12].

This situation is explained by the emergence of
radical basic innovations leads, in turn, to the
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emergence of a large number of new enterprises with
interconnected development cycles and modifies
market infrastructure.

First, the demand for new products will
significantly exceed the offer, what will be
accomplished by the high rate of economic growth,
and the high rate of profits will stimulate the
transfusion of capital from other industries, new
enterprises will enter the market; in course of time,
basis innovations will exhaust its potential, and firms,
in order to preserve high profit margin, in terms of
competitive market (monopolistic competition) will
improve products, without affecting its functional
characteristics (such innovations were called
"improving innovations", or "innovation-
process”) [11]; at high prices and a large number of
competitors, the demand for products will be less than
the supply. This situation would force the company to
enter unexplored international markets, the rate of
return on investment will subside, which will lead to a
significant transfer of capital to financial markets.

Anyway, speculative transactions at the financial
markets will reach huge turnover and, as the result,
profits compared to the real sector will fall, what will
signal the readiness of production to receive
investment.

In another scenario, speculative operations will be
completed by the financial crisis and recession, when
the new wave and growth phase begin. G. Mensh
believed, that economy becomes structurally ready to
large-scale innovations-products in the stage of
depression; at this stage, clusters of innovations are
being formed, and they will have an embodiment as
new wave products [10].

The scientist associates discrete nature of
producing basic innovations with market mechanism
particular qualities of functioning and its inherent
contradictions, such as: low sensitivity to
reorientation of the functioning of companies in the
"old" areas and their transition to "new", more risky
areas; contradictions between short-term goals, aimed
at maximizing profits, and long-term objectives that
are essential for new innovations; minimization of
innovation costs; contradictions of communication
"principal — agent — engineer", which shows a
controversy of goals and diametrically opposite
understanding of behavior and strategy of a company.

According to G. Mensh, GDP dynamics is S-logistic
curve shaped, correlated with long waves phases and
appears as a life-cycle indicator of production
technology. At the final stage of the old technological
method, old curve smoothly changes into a new one;
the imposition of S-logistic curves causes instability,
which is the "technological draw" [12].

The economic cycles analysis is also devoted to
Y.van Dein, who investigated the theory of long
waves and its "Schumpeter" interpretation.
Recognizing the importance of the impact of
technological innovation on economic development
and their dependence on business activity, the
scientist has identified three components of the
innovation process: technological innovations; life
cycle of innovations; market infrastructure [16].

Y. van Dein, similarly to G. Mensh and
K. Freeman, highlighted the "innovations-products”
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and "innovations-processes", emphasized on the
importance of  restructuring the market's
infrastructure and stimulating investments, in order to
uniform the innovation processes in time. But the
study of circularity of the innovative processes of
scientists did not find empirical confirmation.

Based on the achievement of «neo-
Schumpeterians» predecessors in the research of the
innovative processes of long waves, A. Klyankhkneht
qualitatively expanded the concept of innovations,
complementing it with a factor of risk: in the phase of
a recession of a long wave, new clusters of radical
innovations appear, these clusters can replace the
existing technological production method and
significantly affect the preferences of consumers in
future. This phenomenon is directly related to the
increasing tendency to invest and reducing the risk of
losing  profitability =~ by companies, because
entrepreneurs "have nothing to lose"in the stage of
production decline.

On the other hand, in the phase of growth of
consumer demand, stimulated by radical innovations,
and, consequently, profitability standards,
entrepreneurs are restrained from risky investment
decisions in the field of innovation, therefore, firms
prefer to improve the technical characteristics of
existing products, without affecting the content of the
product significantly.

Although, A. Klyankhkneht has also noticed, that
the period of producing radical innovations tends to
continue at the initial stage of the long wave lifting
phase, i.e. high concentration of innovations promotes
prolongation of the innovation period [9].

Researches of K. Freeman, D. Clark and L. Suyte
were an important and logical stage of development
of science of innovations in the context of
international cooperation [6].

K. Freeman and his followers, in contrast to «neo-
Schumpeterians», introduced the concept of
technological system, which is a set of interrelated
technological and social innovations. The scientists
also investigate the life cycle of innovations and
associate it with diffusion, i.e. the ability to spread in
space-time. Dynamics and uneven dissemination of
innovations is observed in this case: the emergence of
innovations in certain areas stimulates economic
growth and acceleration of production. Further
diffusion will facilitate the establishment of unified
technological system in a country.

However, the further spatial expansion of
innovation, as a rule, takes place at the stage of
maturity of the technological system, that is, the
flowering of technological systems in some
countries will be accompanied by ageing of these
systems in their countries of origin. This explains
the uneven development, lags, and exhaustive
possibilities of cooperation between countries with
different levels of technical readiness. The
transition to a new technological conclusion is
impossible without reidentification and revision of
the basic provisions of the determinants and
components of the system, relations between them
and the system as a whole.

This process was determined as a change in the
technological paradigm and was detailed by

K. Freeman: "Technical and economic paradigm is a
concentration of interrelated technical organizational
and managerial innovations, the advantages of which
to look for not only in a new range of products and
systems, but most of all in the dynamics of relative
structure of costs for all possible investments in
production. Each new paradigm has a particular
attachment, that can be called a "key factor" of this
paradigm, characterized by falling relative expenses
and universal availability. The modern paradigm shift
can be seen as a transition from a technology, «based
on a cheap energy», to a technology, «based mostly
on cheap attachments of information, borrowed from
microelectronics success and telecommunications
technology» [9].

As can be seen from the definition, the analysis of
paradigm shifts and innovative transformations led
the researcher to an audit of the cost category: the
value of innovations depends on is their ability to
minimize production costs in the long-term
perspective.

There is a significant difference between «neo-
Schumpeterians» and K. Freeman and their views:
Freeman believed that the base technology cluster is
formed not in the recession phase, but in the lifting
phase (ascending segment): during the period of
rising of employment, prices and volume of costs.
Enterprises, expecting further growth of production,
will invest into fundamental development (induced
investment), which will contribute to the innovation
cluster formation and to a new technological system
in future.

M. Castels, famous technocrat researcher,
highlighted such features of the modern socio-
technical paradigm of the global techno-innovation
system [8]: information is a new system material;
technologies affect information, not vice versa, which
has been a characteristic of the previous STR; an
embodiment of the new paradigm has a
comprehensive effect, because the integral impact of
information on the collective and individual
consciousness (and consequently, their activity)
spreads the paradigm on all aspects of the system
functioning; the presence of network logic as a set of
relations based on information technology; network
morphology easily adapts to the complexity of
interactions and unpredictable development models
arising from the creative power of these interactions;
network logic is designed to structure something
unstructured, keeping itself elastic, as unstructured
elements are main attractors of development; the
technological paradigm is based on elasticity; ability
of the system to reconfiguration; growing technology
convergence in highly integrated system, and
outdated technological trajectories of development
are not different among themselves.

In contrast to the systemic approach of K. Freeman
in 1980-ies of the University of Santa Fe (New Mexico,
USA) formed a union of scientists whose views are
brought together relevant theory of chaos and
bifurcations; the scientists formulated their joint,
epistemological approach, which was identified by
analysts as "complexity". The main attention was paid
to the conditions of self-forming structures, which
create complexity from the elementary, the highest
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order from chaos through several levels of interactivity
after the formation of the basic structures. The problem
of the method is to prevent the construction of
integration, structuring frameworks and strong random
and functional relations, so the concept of scientists
can be understood as a way of thinking about the
diverse and ambiguous, both society and the

technological system in general; It is the
epistemological value of the method [13].
Conclusion.

The primary conclusion of the research is the
urgency to create a strong national innovation
system in Ukraine, considering the specificity of
those elements that are now the basis of functioning

of innovative systems. It is very important to detect
the innovative boom and react to newly created
inventions with improving innovations in time, at the
stage of the origin of new innovation system.
Another important conclusion is to understand
economic relations of the global network system.
The fastest access of domestic enterprises to world
network markets not only to develop the sales
network, but also to search for innovative solutions
and creative interactions. These practices are
suitable for most countries, which have adopted the
experience of world's innovative leaders and now are
competitive players of the world market of high
technologies.
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BOSIHAMWU U NepuoaaMu BO3HWKHOBEHWUsI 6a3oBbIX MHHOBALMIA Ha pasHblX hazax BOSH C LEnbi0 OCO3HAHWSI BO3MOXHbIX BapuaHTOB
pasBuTMA CobbITMIA M (OpMMpPOBaHMA OTBETHOW peakumn ana obecnevenus 6GecnepebonHoro npouecca ¢YHKLMOHMPOBaHMSA
HaLWOHanbHOW WHHOBALMOHHOW CUCTEMbl B KOHTEKCTE HOBOW MPOMBILLIIEHHON peBoniounn. 3agadamu uccrnefoBaHus SBNsieTcs
onpegeneHve 3aKOHOMEPHOCTEW XM3HEHHOTO LMKMa MHHOBaUuMi WM ux Audpdy3um Ans BbISBNEHWS NPeuMyLLecTB U HedoCcTaTKoB
TpaHcdepa BbICOKOTEXHOMOMMYHbIX MPOAYKTOB ANS HALMOHANbHOW UHHOBALMOHHOW CUCTEMBI, a TakkKe TeHAEHLUMI pasBUTUSA U HOBbIX
aKTopoB, KOTOpble B YCMOBUSAX HOBOW MPOMBILLNIEHHOW pPEeBOMIOUMA  ONPeaensloT CYLHOCTb COBPEMEHHON 3ddeKTUBHOM
BbICOKOTEXHOIIOTUYHOWM CUCTEMbI. Mcnonb3yloTcs obLieHayyHble MeTOAbl: CUCTEMHbIN aHanva - Ans onpeaeneHns 3akoHOMepHoCTeln
XKMU3HEHHOTO LMKMa MHHOBAUMA M nx auddysnn Ans BbISBNEHUS NPeMMYLLECTB U HEAOCTaTKOB TpaHcdepa BbICOKOTEXHOMOMMYHbIX
NPOAYKTOB AN HauMOHanbHOW WMHHOBALMOHHOM CUCTEMbl, (hakTOpHbIM aHanu3 - Ans opmanusaumn MNPUYUHHO-CNIEACTBEHHBIX
B3aUMMOCBSI3eN wuccnegyemMmblx (akTopoB pasBUTUS COBPEMEHHON 3PPEKTUBHOW BbICOKOTEXHOMOIMYHON cucTeMbl. [lonyyeHsbl
crnepywlime pesynbTaTbl: HA OCHOBE MPOBEAEHHOrO aHanmsa BIUSHUSA TEOpUW «AJNIMHHBLIX BOMH» Ha WHHOBALMOHHOE pasBuTMe
obLiecTBa foka3aHa HEOBXOAMMOCTb CKOpEWLLero BbIXo4a Ha MMPOBblE CETEBbIE PbIHKM OTEYECTBEHHbIX MPEANPUSTUA C Lenbio He
TONIbKO OCBOEHWE COLITOBOW CETU, HO U MOUCKA MHHOBALMOHHBLIX PELUEHWUA U TBOPYECKUX B3aUMOAEWCTBUWA. YMNOMSIHYTblE MPaKTUKK
ABMSATCS afeKBaTHbIMW Ans OOMbLUMHCTBA CTPaH MEpPEeHsNM OnbiT MMPOBLIX WHHOBALMOHHBLIX NWAEPOB M Celyac SBMSATCH
KOHKYPEHTOCMOCOOHbIMI ~ aKTepamMy  MUPOBOTO  PblHKA BbICOKUX TexXHomnorui. BbeiBogbl: HeobxoAMMOCTM CO3[AAHUS  MOLLHOM
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HaLWOHanNbHOW MHHOBALMOHHOW CUCTEMbl B YKpauMHe C y4yeToM cneuudukn Tex 3nemMeHTOB MHHOBALIMOHHBIX CMCTEM, B HacTosillee
BpeMs SIBNSI€TCSH OCHOBOM UX DYHKLMOHMPOBAHUS.

KniouyeBble cnoBa: WHHOBaUMKW, WMHHOBALMOHHOE pa3BuTue, rnobanbHble BbI30Bbl, HALUMOHaNbHAs KOHKYPEHTOCMOCOGHOCTb,
VNHHOBALMOHHBIV MOTEHLMar, HoBasi NPOMbILLNEHHAst PEBONOLUS.
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