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Abstract. Based on theoretical knowing of modern,
economic concepts of innovation, systems theory, management
and information and also on the practice of their using in the
management system of enterprises, in this case was proposed a
new solution of scientific problems. It was the development of
theoretical and methodical applied principles concerning the
commercialization of high-tech products industry.
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THE PROBLEM STATEMENT

With the reforming of the national economy the
strengthening of integration processes in industrial
plants that produce high-tech products is a problem of
commercialization. There are objective and subjective
motives. To begin with, all these plants are established
during the Soviet time, they worked traditionally for the
state offering and had state financing. In case of the
changing usual circumstances they would be unready to
the survival of the presence competition. Secondly, in a
context where the national market demand for high-tech
products is low, food-analogues of foreign production
have appeared. Consumer demands are increasing, so
there is a need extending the professionalism in the
study of demand, usage of competitive pricing and
permanent efforts for the improving quality of finished
high-tech products. In order to meet these requirements
personnel of industrial enterprises, especially managers
must possess methodological tools commercialization of
high-tech products. Thirdly, in the market conditions,
due to the foreign practice, the process of commercia-

lization is based on partnerships manufacturers of high-
tech products with risky financial industries. The
success depends on control of allocation of property
rights to commercialization. In Ukraine, unfortunately,
the law of intellectual property rights only emerging,
venture organizations are slow to invest in Ukrainian
high-tech projects through unfavorable investment
climate. As a result, the problem of commercialization
of high-tech products by industrial enterprises is in the
lack of systematic theoretical and methodological
conditions concerning rational and administrative deci-
sions which is connected with supplying effectiveness in
commercialization of high-tech products.

In most scientific papers of conceptual and
methodological commercialization of high-tech products
are as a component of the national innovation system
and at the same time as the final stage of interaction of
educational, research and industry within technology
parks, innovation clusters or other structures. In turn, in
the works that are more applied nature of the problem of
commercialization are considered in terms of marketing,
including tactical tools to promote these products to
consumers.

Existing theoretical, methodological and practical
developments in the commercialization of high-tech
products industries are characterized by fragmentation,
unsystematic ideas about causal relationships that arise
between the subjects of the commercialization of high-
tech products. Researches have unnoticed: the methods
to identify the diffusions high-tech products in the
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process of commercialization, methods of evaluation in
the level of innovation high-tech enterprise, methodo-
logical approaches to determine the level of
effectiveness of the commercialization of high-tech
products, the sequence of construction phases of the
commercialization of high-tech products and industries.

The research was conducted for the development
theoretical and methodological-applied statements due
to the commercialization of high-tech products of
industrial enterprises.

THE MAIN MATERIAL AND RESULTS

According to the results of the research above is
approved that the features of high-tech products are its
capacity of knowledge and complexity of the
technology. The level of high-tech complexity of
production characterizes spatial and time coordination of
realization high-tech operations, capacity of knowledge
and uniqueness of the work. Also it characterizes
specificity program complexes and devices, which is
necessary for the management technological units,
especially its interaction.

Commercialization of high-tech products is a process
of establishing, selling and progress on the market of
high-tech products, which supplies the expected economic
effect to the industry. Analysis of statistical, expert and
empirical data suggests that it is the commercialization of
high-tech products, and not its creation is a problem for
domestic industry. The Lack of government involvement
in the formation of effective demand for high-tech
products, expand markets for these products abroad, and
also without adaptability of enterprises to competitive
conditions are the main reasons that the part of high-tech
products in total industrial output of enterprises is low and
constantly decreasing.

Table 1. The types of commercialization

Studies have shown that the additional feature of
high-tech products is its innovativeness. It doesn’t mean
that all high-tech products are innovative, but today on
the market of high-tech products is a significant number
of innovative products. The higher level of innovation is
characterized by activities the more likely it is to ensure
the effectiveness of commercialization.  With
information additional position when choosing the best
options for commercialization of high-tech products the
business leaders advisable to use a classification of
commercialization (Table 1) [1,3,9,11-15,17-20].

The proposed classification can serve as logical
structure for the construction of databases related to the
preparation and implementation of decisions related to
the production and promotion of high-tech products on
the market.

Analysis and synthesis of information on the
practice of commercialization of high technology
products in different countries has shown that a key role
in the development and establishment of high-tech
products is played by Multinational Corporation; All
without exception Multinational Corporations stimulate
the creation of small venture enterprises in its structure
that are funded by domestic venture capital funds;
geographical location of the place of research centers
and venture companies depends on the financial benefits
of administrative regions as well as the level of skills
development in the region; the vast majority of venture
capital firms focused in technical parks, business
incubators and other innovative structures, a key role in
the creation of innovative structures such as technology
parks and technopolis play the governments;
commercialization of high-tech products starts when
Multinational Corporations would include regional
differences in demand for a new product and ensured all
conditions for rapid return on investment.

Classification

The types of commercialization

By contents

using franchising agreements;

using the lease;

The commercialization which goes by subject, which is an entity that acts as a developer of high-end
products, its manufacturer and seller of one person;

Commercialization, which is the entity that owns intellectual property rights to the high-tech product
through licensing business partners;

Commercialization, which is the entity that owns intellectual property rights to the high-tech product

Commercialization, which is the entity that owns intellectual property rights to the high-tech product

Commercialization, which is the entity that owns intellectual property rights to the high-tech product
through a combination of the above methods of commercialization

In terms of efficiency

Commercialization of high-tech product, which provided the expected economic effect;
Commercialization of high-tech product, which did not provide the expected economic benefits

The number of subjects

Mono-subject commercialization of high-tech product;
Bi-subject commercialization of high-tech product;
Poly-subject commercialization of high-tech products

By geographical coverage of
subjects commercialization

Commercialization of high-tech products in the national market;
Commercialization of high-tech products in the foreign market;
Commercialization of high-tech products both nationally and in foreign markets

By way of financing

funds;

Commercialization of high-tech product, which occurs at the expense of banks and venture capital funds;
Commercialization of high-tech product, which occurs at the expense of budgetary and extra-budgetary

Commercialization of high-tech product which is using its own funds of commercialization;
Commercialization of high-tech product which is due to funds from various funding sources

Notes: Developed by authors of article
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Thus, in Ukraine, despite some real steps taken to
create a national innovation system the prerequisites are
absent for activation of processes of production and
commercialization of high-tech innovation. First of all,
the investment climate is not favorable for the coming
strategic foreign venture capital investors, including
those that are transnational. Secondly, the existing
innovation infrastructure in Ukraine has too little in
common with traditional, by world standards, innovative
formations, in particular such as techno-parks, techno-
polis, innovation clusters. They are almost devoid of tax
and administrative privileges. Thirdly, the base of high-
tech manufacturing and commercialization of innovative
products are high local concentrations of skilled, mobile
staff. They can retrain and do intellectual operations.

In the economy of Ukraine during the commerci-
alization of high-tech products in the industry there are a
number of common problems. Among them are the
problems that require adaptation of enterprises to the
environment and the problems where the source of
problems is the same company, such as decision makers.
Studies have shown that solving these problems is
possible only if commercialization of high-tech products
subject to the following principles: information security,
protection of intellectual property rights to the product
and diversification the source of funding of
commercialization, making business plans for
commercialization of high-tech products in the
pessimistic scenario, reaching flexibility in the selection
and implementation of the strategy and tactics of the
commercialization of high-tech products, the use of
differentiated in time and space pricing mechanism.

The study of statistical information and exploring
data of enterprises showed that the commercialization of

high-tech products can be made as based on the use of
know-how and the basis of the patents. This applies to
cases of promotion of high-tech products in Ukraine,
and in the case of exports. Studies have shown that out
of a total population of industrial enterprises in Ukraine
only about 1,600 companies produce high-tech products,
these are the processing and engineering industries.
More than 400 companies, more than 12% of industrial
enterprises develop and implement innovations while in
developed countries the share of enterprises in 4-5 times
higher. Most of these businesses are unevenly
distributed by region of Ukraine, and most innovations
are not patented. Commercialization is mainly based on
relationships, based on know-how, which significantly
reduces the organizational and legal positions of
commercialization entities in defending their economic
interests in interaction with business partners. Innovative
high-tech products exports 36.2% of enterprises. With
only a third of its volume of production is new for the
market, all other high-tech products exported belong to
some innovation [2, 4-8, 10, 16]. The Analysis of
information of payment balance showed that the
structure of export and import volume licensing and
royalty services for Ukraine is traditionally very small. It
is far less than 1%, while there is a steady excess of
import licenses and royalties on their exports (Figure 1).
The third part of post-Soviet countries are potential
domestic consumers associated with high-tech products.
Thus, there is no doubt that for the activation of
processes of commercialization of high technology
products and increase the level of geographic
differentiation of its sales, it is necessary to update its
quality, provide it with evidence and protect the rights of
ownership of its production.
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Fig. 1. Dynamics of particles royalties and licensing services in the structure of exports and imports of services during the 2005-

2011

Notes: The authors constructed it according to the State Statistics Committee of Ukraine and the National Bank of Ukraine.

Marks: 1 — 2005 year, 2 — 2006 year,

3 —-2007 year , 4 — 2008 year, 5 — 2009 year, 6 —2010 year, 7—2011 year.
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The tax preferences, the sources of funding for the
commercialization of high-tech products, the level of interest
rates on bank loans and the conditions of their provision, the
value sector of the market, which is oriented for the
manufacturing high-tech products, the chosen strategy of
promoting high-end products, etc. are factors that influence
the effectiveness of the commercialization of high-tech
industrial products enterprises. Their economic content, the
links between them and the total impact must be considered
when forming a strategy and tactics of the building
commercialize high technology products.

In order to obtain the expected economic results
from the commercialization of high-tech products, the
manufacturer should permanently monitor the
parameters that characterize the effectiveness of
commercialization, it is necessary to neutralize the
factors that affect the commercialization of high-tech
products or adapt to them. Due to the analysis was
developed the method of evaluation of economic
efficiency commercialization of high-tech products. It is
based on the calculation of several groups of indicators.
There are: indicators of economic efficiency
commercialization of high-tech products; indicators of
market opportunities subject of commercialization of
high-tech products; gaining comparative advantages
during the commercialization of high-tech products,
performance completeness and timeliness of the plan
commercialization of high-tech products.

The set of indicators that reflect the effectiveness of
the commercialization of high-tech products, in a
formalized form can be written as:

a . b . Lz (1)
=Ue, EUe, EUe, EUe,
i=1 j=l1 x=1 z=1
where: ( n) — is a total number of indices that characterize
the effectiveness of the commercialization of high-tech
products in the context of all groups; & - the indices that

characterize =~ the economic efficiency of the
commercialization of high-tech products; a — the quantity

of indices in plural (number); € ;€ - the indices that
characterize the realization of market possibilities of subject
in commmercialization of high tech products; b — the
quantity of indices in plural(number); €, ; € - the
indices that characterize the gaining of industry

comparative advantages during commercialization of high-
tech product; ¢ — the quality of indices in plural(number);

€. €,

and timeliness of the plan commercialize high-tech

- the indices that characterize the completeness

products; d - number of indices in the set €

Each component of the constructed set is a subset of
those that consist of a number of interacting elements.
Consider the relationship between them:

1)a subset of economic efficiency commerci-
alization of high-tech products:
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The subset of indices of market opportunities
subject commercialization of high-tech products:

3) Subset of parameters that characterize the
acquisition of companies comparative advantage in the
commercialization of high-tech products:
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4) A set of indices completeness and timeliness of
the plan commercialization of high technology products
company:
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Multi proposed method will identify resources
needed to increase the efficiency of the commer-
cialization of high-tech products; to establish the
activation of creative and management initiatives for
projects commercialization of high-tech products; to
provide the mark of phenomena and tendencies inside,
outside surroundings of industry of high tech products;
to show the feasibility of the establishment license in
respect of the transfer of the production and promotion
of high-tech products to third parties; justify the timing
of the life cycle of high-tech products and more.

The process of commercialization of high-tech
products is inevitably accompanied by diffusion, in
other words the distribution of these products on the
market. Despite the efforts of manufacturers to control
the diffusion of the probability of turning it into a
natural phenomenon always is present. However,
businesses can evaluate the diffusion and application of
certain measures for its restriction or guidance in the
right direction. Studies suggest that alternatives of
morphological analysis are the discriminant and cluster
analysis, in particular isomorphic and isotopic,
functional analysis, the method of construction of
network graphs, and analysis by constructing cognitive
maps, in particular Petri nets. In (Table 2) shows the
comparative characteristics of alternative types of
analysis that can be used for assessing the effect of
diffusion on the effectiveness of commercialization of
high-tech products.
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Table 2. Comparison of alternative types of analysis that can be used for assessing the effect of diffusion on the

effectiveness of commercialization of high-tech products

Type of analyses Common characteristics

Different characteristics

Morphological analysis

-Focus on the objects, that have common
features;
-using the formalization as higher level of

Discriminant analysis

abstraction;
- predict the point of explored phenomenon on

independent parts and establishment of some

- Characterized by descriptiveness;
- Making possible the transition from
decomposition to recomposetion and vice versa

Let the possibility to identify the studied object to
a class of objects

Allow to form the structures of elements of

Cluster analysis relations between them

Functional analysis

Analysis method for constructing
network graph
Analysis by constructing cognitive
maps, in particular Petri nets

explored phenomenon

Provide the information about line connections
between factors, that influenced on effective indices
and let set the reserves of improvement meanings
of these indices in future

Allow to set the optimal way of established goal
and also to find the time reserves of optimization
Make possible simplified modeling of connections
between key parameters

Notes: Done by authors of the article

Critical analysis of existing approaches of
evaluating the phenomenon of diffusion suggests that
the greatest benefits of evaluation are based on the
morphological analysis (Fig. 2). Morphological analysis
provides a decomposition of the diffusion parameters of
high-tech products, which allows on its basis of essential
characteristics to identify causal relationships between
the factor and effective signs that are quantitatively and
qualitatively characterize this phenomenon.

Summary of background information of
morphological analysis can be used to improve the
results of commercialization of high-tech products. This
task should be used by morphological synthesis, which
is based on the binary morphology. Morphological
synthesis allows to identify set of vectors that point the
way of improvement in the results of commercialization
of high-tech products, analysis the events that have a
material impact on the results and commercialization of
high-tech products to transform their qualitative
characteristics in quantitative and form a so-domain data
for inputting the clearly information.

Research has shown that generalization of the
original morphological analysis of information should
be based on the so-called morphological synthesis.
Morphological analysis of the phenomenon of diffusion
of high-tech products is a decomposition process of
extracting the essential characteristics of diffusion to
determine causal-effect relationships between factors
that led to the phenomenon of diffusion. Diffusion is
inextricably linked with the commercialization of high-
tech products. To identify stocks of commercialization
important are to synthesize input data derived from
morphological analysis. The synthesis involves bringing
together disparate information in total. If the analysis
builds a tree structure in the form of dendrites so during
the synthesis of dendrite morphology will be a set of
vectors that point the way to improve the results of
commercialization of high-tech products. Automating
the process of developing the management solutions
with improvement results of the commercialization of
high-tech products on the basis of morphological
analysis and synthesis is possible on the basis of

provisions of binary morphology display, which
represents an ordered set of data symbols marked as "0"
and "1". Binary morphology allows produce the events
that have a material impact on the process and results of
commercialization of high-tech products, to transform
their qualitative characteristics in quantitative. The
incoming information should be classified. This will
increase the level of argumentation in development
management of decisions and expedite the process of
their formation. It is essential to achieve the expected
results of commercialization of high the products.

From the standpoint of economic efficiency
commercialization of high-tech products important is to
provide to this product as a lot of innovations. The
Urgency of this task increases when high-tech products
have the analogues on the market. Under these
conditions, if the company that sells high-tech products
commercialization can provide some of its innovations,
it is essential competitive advantage. Studies have
shown that innovation can be seen from the perspective
of destination product, its functionality, quality and price
used in its production materials (Fig. 3).

The method of innovative high-tech production
enterprise is based on innovative features of high-tech
production in enterprise including the commerciali-
zation, levels of diffusion and phases of the life cycle of
high-tech production. Using this method business
leaders get to track the changes in innovative high-tech
enterprise. It is important for reasoning of necessary
management decisions concerning investments in the
improvement or modification of the product or collapse
of the project in its production.

As a result of the studies was demonstrated that the
process of commercialization of high-tech products is a
manageable phenomenon, an artificial system that is
formed by business leaders to achieve specific economic
goals. The elements of this system are high-tech
products as an object of commercialization, consumers
of innovative products, supply and demand for it, the
cost of commercializing of innovative products and its
price. In Fig. 4 is built a graphical model of
commercialization of high tech company.



N. SHPAK, S. KNYAZ, N. MYROSHCHENKO, O. KOLOMIYETS

86

sisATeue [eor3ojoydiow Jo asn a3 ysnoy syonpoid A3ojouyo9) Y31y Jo uoIsnjjip uoneneaq Jo sageis g “S1q



COMMERCIALIZATION OF HIGH-TECH PRODUCTS: THEORETICAL-METHODOLOGICAL ASPECTS

—
Signs of innovation for the purpose, functionality,
quality, price, used materials

Set the features of high-tech innovation
of enterprise

I

Specifying the types of products within
each of the signs

The signs of innovation

Types of products with

established features /" \

O;=f(a, b...n),
Where: Oi - a set of features innovative high-tech products
of enterprise; a, b ... n - signs of innovation

l

Identification of quantity
features of innovative high-
tech product company

I

The calculation of
the high-tech
innovation of

enterprise

x=1

Pooflfs P
K, :} O,l y/ A, {5 where: ¥ o, y set of signs that indicate that high-tech
T=p =)

products are innovative; {A] the set of all attributes that might indicate that
-

the high-tech products are innovative

Fig. 3. The sequence of stages evaluation of innovative high-tech
products of company
Notes: Done by authors.

Under the influence of enterprise management
solutions, which is a manufacturer of high-tech products
of eclements of the system to each other and the
environment are aimed at increasing innovation of high-
tech products. The growth effects of diffusion will
contribute to the economic efficiency of the process of
commercialization.

CONCLUSIONS

Based on the problem commercialization of high-
tech products, policies to address them, as well as
factors that affect the commercialization of high-tech
products industry proven that assessment commercia-
lization of high-tech production enterprise should carry
through the calculation of economic efficiency indica-
tors of market opportunities subject commercialization
of high-tech products, gaining comparative advantage
indices company during the commercialization of high-
tech products, performance completeness and timeliness
of the plan commercialization of high-tech products.
Using this method of control subjects commercialization
of high-tech products are able to reasonably make
tactical decisions, organizational and marketing nature
regarding adjustment of the commercialization of high-
tech products.

Basing on the problem commercialization of high-
tech products, principles of their solution and factors
that influence on the commercialization of high-tech
products industry was proven that assessment
commercialization of high-tech production enterprise
should be carry through the calculation of economic
indicators of market opportunities on commercialization
of high-tech products, gaining a comparative advantage
indices company during the commercialization of high-
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very low diffusion

Fig. 4. Diversified system in space commercialization of
high-tech products
Notes: Done by authors.

tech products, performance completeness and timeliness
of the plan commercialization of high-tech products.
The phenomenon of diffusion that accompanies the
commercialization of high-tech products is necessary
realize objective justification for the choice of
commercialization.

The Proposed method made by F. Tsvikki is based
on morphological cube. The method of diffusion allows
the project managers of commercialization of high-tech
products to establish causal relationships between the
factor and the effective diffusion characteristics of high-
tech products in the context of each nodal point and each
option of parameter changing. It reduces the level of
commercialization of high-tech products.

It is shown that in a diffusion that is often
uncontrollable phenomenon of objective reality for
ensuring the effectiveness of commercialization of high-
tech products is necessary to implement the measures
aimed at ensuring a certain level of innovation. The
innovative method of high-tech products based on the
number of changes in the number of innovative features.
Awareness of managers about the change in the level of
innovation of high-tech products in time and also the
increasing of reserves shall help of effective
commercialization of high-tech products.

Stages of the construction of the commercialization
of high-tech products selected taking into account the
relationship between the diffusion phenomenon that
accompanies the process of commercialization and the
level of innovation of high-tech products. The system of
commercialization of high-tech products is necessary to
form diversified in space and time. There are certain
principles in this case: (information security, protection of
intellectual property rights, business planning of high-tech
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products, flexibility in the selection and implementation
of strategies and tactics commercialization of high-tech
products; differentiate pricing scheme in time and space)
will allow them to avoid common problems that arise
during the commercialization of high-tech products.

10.
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