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Kuiscvkuti hayionanvuuti yrisepcumem imeni Tapaca Illesuenxa

PETPOCHEKTUBHHUHA TA ®YHKIIOHAJIBHUI AHAJII3 IHHOBALIIMHUX
MOJIEJIEH EKOHOMIYHOI'O 3POCTAHHS

Paper highlights high-tech market economic growth models; growth
modeling considering innovation growth priorities and perspective directions
investigated; R&D trends and perspective functional directions taken to
consideration.

Factors influencing the strengthening of transformation processes include
factors inherent to the the macro- and micro-environment. Factors of the macro

environment include: political, legal, economic, socio-cultural, technological.



Factors of the microenvironment consist of: interaction with agents,
government, etc. The linear perspective of innovative models has been challenged
by modern innovations and empirical research. A realistic conceptualization of the
innovation process should be perceived as a series of changes resulting from the
interaction of two forces, which leads to a constant and ultimately uncertain
process of transformation of the interweaving of commercial and technological
opportunities and constraints.

Despite the fact that current approaches to the organization of innovative
activities in companies have changed significantly in favor of market-oriented
methods, this model remains relevant and is used in scientific organizations,
education institutions, in certain technological startups and spinoffs, in the
organization of large projects, focused on creating breakthrough products.

It should be emphasized that the transition from linear to functional through
the intermediate combined model of commercialization of a high-tech product
should be considered a revolutionary step in the development of the high-tech
sphere. The interactive model predicts the unorthodoxity and heterogeneity of the
innovation process, shows that the equal sources of high-tech innovative ideas are
not as much logic of technological development as a market demand. This
conclusion will significantly affect the dynamics of the development of the high-
tech products market and outline its market specifics.

The analysis of current state of the world market of high-tech products
allows us to highlight contradictions: on the one hand, an extremely high level of
competition, and on the other hand, a completely new type of this competition,
which has fundamental differences from the previous stage — the industrial
economy.

Amongst the main elements of the sixth generation of high-tech product
commercialization models, the following can be distinguished: a single
information base of the organization; intangible assets as the main resource;
flexibility of the organizational structure; resource mobility; principals as one of

the most important links of the strategy, their direct involvement in the



commercialization process; refusal of direct competition due to the strategy of
integration with competitors.

A synergistic approach to the consideration of trends in development of the
world market of high-tech products requires a comprehensive analysis of
commercialization models of a high-tech product from different standpoints. In this
study, we shall consider models of commercialization of a high-tech product
according to the following existing directions and supplement the list with author’s
features: according to the vector of commercialization, according to the nature of
the interaction of elements, according to the location of idea generators, according
to the form of product implementation, according to the number of influencing

factors, according to the motives for the emergence of ideas.

Y cmammi eucsimieno mooeni eKOHOMIUHO20 3DOCMAHHA — DUHKY
BUCOKOMEXHOJIO2IUHOI  NPOOYKYIl, MOOEN08AHHS 3POCMAHHA 3 YPAXYBAHHAM
00CNIOJNCEHHsT Nnpiopumemié  [HHOBAYIUHO20 pO3GUMKY MA NePCNeKMUBHUX
HANpsAMKI8 eKOHOMIYH020 3pOocmanHia. Bpaxoeamo cyuachi umanpsamu Haykoeux
odociodicenb ma YYHKYIOHAIbHOIL cneyianizayii.

Daxmopu, Wo 6niuBarOMsb HA NOCUNIEHHS MPAHCHOPMAYIUHUX NPOYECIS,
BKIIIOYAIOMb YUHHUKU, 81ACMUBL MAKPO- MA MIKPOCEepedo8UL).

Busnaueno, wo 0o ¢axmopis maxpocepedosuwia Hanexcamv HONMUYHI,
npagosi, eKOHOMIYHI, COYIOKYAbM)PHL, MEXHOJO2IYHI, MOUO0.

Daxmopu Mikpocepedosuwa cKiao0armspcs i3 63aemMo0ii 3 eKOHOMIYHUMU
azenmamu, ypaoom mowjo. JIiHiina npupoda  iHHOBAYIUHUX  MOOenel
0emepMIHOBAHA eMNIPUYHUMU OOCTIONCeHHAMU ) chepi inHoBayil. Peanicmuuna
KOHYenmyanizayisi ItHOBAYItiIHO20 NPoYecy NOBUHHA CHPUUMAMUCS K cepis 3MIH,
Wo € pe3yrbmamom 83AEmMOO0Ii PUHKOBUX CUTL, WO NPU3B0OUMb 00 NOCMILIHO20 MA
0CMAamoyHO HeBUSHAUEH020 Npoyecy nepeniemerHs KOMePYIUHUX i MexXHOI02IYHUX
Modicaugocmelt i 0OMedHceHb.

Hezeaocarouu na me, wo cyuacHi nioxoou 00 opeawizayii THHOBAYIUHOT

OIAIbHOCMIT 8 KOMUAHIAX ICMOMHO 3SMIHUTUCS HA KOPUCHb PUHKOBUX Memo0dis, Ys



MOOenb  3aNUMAEMbCS  AKMYANbHOl0 [ GUKOPUCMOBYEMbCA 8  HAYKOBUX
Op2auizayisnx, HAGYANLHUX 3AKNA0AX, 6 OKPeMUX MEXHOJIO2IYHUX cmapmanax i
cninoghax, 6 opeawnizayii GeIUKUX NPOEKMis, CHPAMOBAHUX HA CMBOPEHHS
NPOPUBHUX NPOOYKMIE Ma Npoyecis.

Cnio niokpecaumu, wo nepexio 6i0 NiHIUHOI 00 @YHKYIOHANbHOI uepe3
NPOMINCHY — KOMOIHOBAH)Y — MOOelb  KoMepyianizayii — UCOKOMEXHOA02IUHO20
NPOOYKmMy  CHi0  68adcamu  peGONOYIUHUM  KPOKOM  V  DO3GUMKY
BUCOKOMEXHOJIOCIUHOL cghepu. Iumepaxkmuena MoO0eb nepeobavae
HeopmoOOKCANbHICMb | HEOOHOPIOHICMb IHHOBAYIUHO20 Npoyecy, NOKA3YE, Wo
PIBHOBANCHUMU  OJiCepeNiaMU  BUCOKOMEXHOIO2IYHUX [THHOBAYIUHUX 10eli € He
CMINbKU N02IKA MEXHOA02IUH020 pPO3BUMKY, CKILIbKU punKosuti nonum. [Lleu
BUCHOBOK CYMMEBO BNIUBAE HA OUHAMIKY PO3BUMKY PUHKY BUCOKOMEXHOJI02IYHOL
NPOOYKYIi ma OKpecno€ U020 pUHKO8y cneyuqiky.

Ananiz cywacrnoeco cmamy c8imoeo20 pUHKY 8UCOKOMEXHOIO02IUHOT NPOOYKYIL
00360J151€ BUOLIUMU HACMYNHE NPOMUPIUYS: 3 00HO20 OOKY, HAO38UYALHO BUCOKUIL
pieHb KOHKYpeHYli, a 3 IHU020 — aOCOMOMHO HOBUU 8UO YIEI KOHKYPEeHYIl, SAKULL
MA€E NPUHYUNOBL BIOMIHHOCMI. 3 NONEPEOHIM emanom — IHOYCMPIaabHOL
EeKOHOMIKU.

Ceped ocHOBHUX elleMeHmi8 WOCMO020 NOKONIHHA Mooenell Komepyianizayii
BUCOKOMEXHOJIO2IUHUX NPOOYKMIB MOJICHA SUOLIUMU: €OUHY [HGoOpmayitiny b6aszy
opeawnizayii;, HemamepianbHi aAKMuUeU SAK OCHOBHUU  pecypc,  SHYYKICHb
Op2aHi3ayitiHoi cmpyKmypu; MOOLIbHICMb pecypci8, NPUHYUNANI8 5K OOHY 3
HAUBAXNCIUGIUUX JAHOK cmpameeii, ix 0Oe3nocepedHio yuacmos y npoyeci
Komepyianizayii, 6i0M08y 8i0 NpsAMOI KOHKYpeHYii 3a paxyHox cmpameeii
IHmezpayii 3 KOHKYPEeHMAamu.

Cunepeemuyunutl nioxio 00 po3easndy meHOeHYili pO38UMK) C8IM0BO20 PUHK)
BUCOKOMEXHOIO2IYHOI NPOOYKYIl  8UMA2AE KOMNJIEKCHO20 aHanizy Mooenell
Komepyianizayii 8UCOKOMEXHONI02IYHO20 NPOOYKMY 3 pPI3HUX nosuyiu. Y oaumomy
O00CTIOJNCeHH]  PO32NIAHYMO  MOOeNi  Komepyianizayii  8UCOKOMEXHOI02IUHO20

NPOOYKMY 34 ICHYIOYUMU HANPAMKAMU MA OONOBHEHO NePeliK asmopCbKUMU



O3HAKAMU. 3a 8EKMOPOM KOMepyianizayii, 3a Xapakmepom 83acMooii elemMenmis,
3a po3mauly8aHHs 2eHepamopis ioei, 3a ¢opmoro peanizayii npooykmy, 3a

KLIbKICMIO (hakxmopie 6naugy, 3a MOMueamu 6UHUKHeHHsL 10ell.

Keywords: economic growth; innovations; high-tech; R&D; strategic
marketing; modeling; enterpises; start-ups.
Kuro4uoBi ciioBa: exonomiune 3pocmanus;, IHHOBAYIl; BUCOKI MEXHO02II,

HIJ/IKP; cmpameeiunuii Mapkemune; MoOeno8anHs; NiONPUEMCMEa; Cmapman.

Statement of the problem in a general form and its connection with
important scientific or practical tasks. The global nature of the modern economy
presupposes the globality of competition and the study of its new forms and
methods. The main factors influencing the strengthening of transformational and
competitive processes of the national and world economies are shown in fig. 1.

Analysis of the latest studies and publications. Investment activity of TNC
in the global high-tech market was studied by G. Ehrlich, M. Klein, M. Rocco, F.
Rosenberg and etc.

Formulation of the goals of the article (statement of the task). Is to
examine the species of the enterpreneural investment activity in the process of
R&D activities in high tech sphere, highlighting the mechanisms of their
interaction and variable interconnections.

Outline of the main material of the study.The main system-essential factor
influencing the development of the market of high-tech products is technological,
which includes differences in: potentials for the development and implementation
of technologies; volumes of the country's trade balance; socio-economic processes

Today, it is possible to state that the formation of a new informational and
innovative (post-industrial) economy, which has established mainly thanks to the
development of the high-tech sphere.

The main features of the post-industrial economy are:



- humanization of technology, minimizing heavy monotonous physical
work;

- increase in the knowledge intensity of production, specific weight of
technologies;

- miniaturization of equipment, individualization and diversification of
work, revision of the workplace parameters, etc.;

- ecologization of production, which involves the use of low-waste and zero-
waste technologies, strict environmental standards;

- a combination of localization and globalization of production, an example
of which can be the information networks that provide consumers with results of
creativity of all mankind.

The analysis of current state of the world market of high-tech products
allows us to highlight contradictions: on the one hand, an extremely high level of
competition, and on the other hand, a completely new type of this competition,
which has fundamental differences from the previous stage — the industrial
economy.

This type can be defined as innovative competition. In our opinion, the
peculiarity of innovative competition and its differences from free market
competition are determined by the following: a high level of risk, associated with
the development and introduction of a product to the market; high dynamism of
market processes; aggressive nature of competition; shortening terms of the
monopolistic position on the market; high non-price flexibility of the demand,;
increased importance of the manufacturer's image; weakness of buyer's market
force; low price flexibility of the demand.

A synergistic approach to the consideration of trends in development of the
world market of high-tech products requires a comprehensive analysis of
commercialization models of a high-tech product from different standpoints. In
this study, we shall consider models of commercialization of a high-tech product
according to the following existing directions and supplement the list with author’s

features: according to the vector of commercialization, according to the nature of



the interaction of elements, according to the location of idea generators, according
to the form of product implementation, according to the number of influencing

factors, according to the motives for the emergence of ideas (Fig. 1).
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Fig. 1. High-tech product commercialization model (based on [1; 2; 3]

The direction of vector of commercialization "from science to the market"
was called "Technological push”. The neoclassical model of the "technological
push" was developed in the early 50s of the last century (Fig. 2). The model
showcased in the figure is based on the sequential relationship between stages of
the introduction of innovation processes: from idea to final product.

Organization is one of the main functions of management. Organization can
be defined as the creation of organized structures in a company. The main priority

of these structures is the achievement of the company's goals. The enterprise



together with the management determine goals, and therefore, the role of
management is to organize and provide the necessary resources (personnel,
financial, etc.) for their implementation. Among the factors of organization —

distribution and sources of authority.
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Fig. 2 Technological push innovation model (based on [4]

A dynamic organizational structure is suitable for companies engaged in
project-based and innovative activities, and allows to respond faster to market
changes thanks to the flexibility of management, fewer elements and decentralization.
Such a structure supports new ideas and encourages a creative approach, , it has a
substancial potential of high added value for the enterprise. Innovative, financial,
marketing, and production departments can be responsible for innovative processes.

A dynamic organizational structure includes the following organizational
features:

— innovation commission: to consider the activity of the innovative enterprise;

— innovation team: implement ideas and turn them into innovations;

— innovation center: solve cases in the innovation process.

Despite the fact that current approaches to the organization of innovative

activities in companies have changed significantly in favor of market-oriented



methods, this model remains relevant and is used in scientific organizations, education
institutions, in certain technological startups and spinoffs, in the organization of large
projects, focused on creating breakthrough products.

The "market pull™ model refers to the demand for a new product or solution to a
problem coming from the market. A product is developed to satisfy the initial need.
Market pull sometimes starts with potential customers bidding for improvements to

existing products. Focus groups are often central to product concept testing (Fig. 3).
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Fig. 3. Market pull innovation model (based on [5])

At the same time, the intensification of competition for market share became
crucial, which made it necessary to shift the focus from scientific research to
identification of market needs. Marketing and demand forecasting began to gain
more and more importance. The orientation of the model is characterized by the
scheme "from market relations to scientific research™. It should be noted that the
"market pull" model still describes the approach that is predominant in the
organization of the process of commercialization of product and technological
innovations in commercial companies.

A simple linear model of commercialization involves describing the process
of creating and promoting any innovation to the market as a set of separate stages,

the implementation of which is characterized by a clearly established sequence and



unidirectionality. The main advantage of a simple linear model is the unambiguity
of its process structure, which allows to establish a list of main tasks to be solved
at each stage, to distribute responsibility for their implementation among the
company's divisions, and to design a system of necessary relationships between
divisions. Despite the fact that today this model is relevant even in the high-tech
sphere, most experts consider it the least relevant to the dynamics of modern
transformations. The following are the main disadvantages of the linear model:

1) the model is based on the false assumption that all innovative ideas are
the result of specialized research services of the enterprise and arise as a result of
R&D proccess. In fact, most ideas are produced by marketing departments or are
the result of creative suggestions by staff;

2) the model ignores the role of the marketing function as the main
coordinator of innovative developments. At the same time, the participation of
marketing departments is necessary in the implementation of all stages of the
innovation process without exception, because it ensures the consistency of
qualitative parameters of new products with the specifics of demand, which
ensures the effectiveness of the process of commercialization;

3) a simple linear model connects the activities of R&D services only with
the implementation of initial stages of innovative development. This approach
seems suboptimal, as it reduces the efficiency of further commercialization of
development, because in the process of market promotion, operational
improvement may be neccesary in accordance with consumer requests;

4) linear models ignore the complex of direct and reverse relationships that
are established between the company's divisions during the implementation of
innovative developments and their commercialization.

The defining characteristic of the second half of the 20th century is intensive
technological development, which allowed the leading countries of the high-tech
sphere to determine global geoeconomical transformations.

The central component of such a model is a new industrialization designed

to ensure an intensive type of extended reproduction, a new quality of human



capital, as well as the formation of a high-tech base of the economy as a key factor
for increasing competitiveness and ensuring national security. Solving these
problems requires an alternative reorientation of various engineering and
technological systems to self-reproducing environmentally friendly technologies.

The growing level of prevalence of innovations contributed to the formation
of the idea of the model of commercialization of a high-tech product as a model
that is implemented within the framework of systemic and synergistic approaches.
Such approaches involve analysis not in the form of a linear chain, but as a system
of interaction of the entire complex of political, social, economic and
organizational factors that determine the nature of innovative processes and
commercialization prospects.

The "Connected model” is characterized by active feedback and asserts the
subordination of each stage from the generation of the idea to its implementation in
the demand, that is, complete integration into the commercialization process (Fig.
4).
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Fig. 4. Combined high-tech product commercialization model (based on [7; 8])




It should be emphasized that the transition from linear to functional through
the intermediate "Combined Model" of commercialization of a high-tech product
should be considered a revolutionary step in the development of the high-tech
sphere. The interactive model predicts the unorthodoxity and heterogeneity of the
innovation process, shows that the equal sources of high-tech innovative ideas are
not as much logic of technological development as a market demand. This
conclusion will significantly affect the dynamics of the development of the high-
tech products market and outline its market specifics.

Before proceeding to the consideration of interactive models of the fourth
and fifth generations of commercialization of a high-tech product, we shall
consider it appropriate to pay attention to the Klein-Rosenberg chain model (Fig.
5).

Potential new market

— >
< . v . " Radical innovations | Research
Generation of ideas, creation of an N (
industrial property object R new
ST TN
< ik Knowled Zgﬁgﬁ?gﬁ
Research and idea or of a functional ¢ g pUrpose)
industrial property object expertise (contributior
% tothe [
e scientific
Production (serial, trial) <:: proccess)
< «— —>
Market invasion (with new or modified —
product) N

Fig. 5 Klein-Rosenberg chain innovation model (based on [10])

The linear perspective of innovative models has been challenged by modern
innovations and empirical research. According to Rosenberg, a realistic
conceptualization of the innovation process should be perceived as a series of

changes resulting from the interaction of two forces, which leads to a constant and



ultimately uncertain process of transformation of the interweaving of commercial
and technological opportunities and constraints. Thus, "in the full picture, we must
recognize not only that innovation is based on science, but also that the
requirements for innovation often force us to create science" [9, p. 155].

The chain-linked model shows the paths of the vector of technical
development that takes off not with research, but with a broad idea of potential use
in the market, which is translated into a prototype, which over time initiates a
feedback loop (Figure 1.10). At any stage of this process, scientific knowledge
necessary for innovation is accumulated, new knowledge can be created in
response [10]

Conclusions and prospects of further investigations in this direction. In
addition to analyzed variety of models, it is suggested to use rational and intuitive
models. Their formation mostly depends on the motives of generated ideas and
market trends. Most often, rational modeling of the commercialization of high-tech
products is a radical innovation that arises as a detailed and planned innovation
project. As for intuitive modeling, this is, in our opinion, mostly a reaction to
market needs. Therefore, the analysis of models of commercialization of high-tech
products covered almost all elements of the interaction of subjects of the
innovation process at enterprises and outside, but we believe that rapid changes
make it necessary to deepen the research in the direction of taking into account a

large number of factors and risks.
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