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Introduction. The urgency of scientific research is confirmed by the fact that under the conditions of globalization, reform of
the national economy, as well as strengthening of integration processes, the level of competitiveness of industrial enterprises is
determined by many factors, with innovative activity being the key one. It is thanks to innovations that the business entity has the
ability to strengthen its market positions, improve its economic efficiency, and create higher added value. A necessary condition for
ensuring a certain level of efficiency of innovation is the dissemination of the results of these activities to the consumer, not just
their creation. This purpose can be achieved through the diffusion of innovation results of industrial enterprises.

The purpose of paper is to improve the method of diffusion identification during the commercialization of high-tech products of
industrial enterprises using morphological analysis.

Results. Based on the results of studying the comparative characteristics of alternative methods of assessing the impact of
diffusion on the efficiency of commercialization of high-tech products, the authors proved the feasibility of using morphological
analysis tools to solve the problem, setting targets, analysis of variants of possible change of parameters of nodal points of object of
estimation. To the list of nodal points, in this case, the authors include the volume and the speed of sales of high-tech products, the
number of sources of its distribution, as well as the saturation of the market with these products. The parameterization of diffusion
characteristics during the commercialization of high-tech products of industrial enterprises is proposed by calculating the market
capacity of high-tech products, the indicator of speed (turnover) of its implementation, the coefficient of diversification of sources
of distribution of these products in the market, as well as calculating the increments of the corresponding coefficients.

Conclusion. The method of diffusion identification during commercialization of high-tech products of industrial enterprises has
been improved, which takes into account the tools of morphological analysis and allows commercialization project managers to
synthesize factor and result features of diffusion and also allows to establish causal relationships between factor and result features
of such diffusion.
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Bcmyn. B ymosax enobanizayii, peghopmysarnisi HAyioHATbHOL eKOHOMIKU, d MAKOJIC NOCUNEHHSL IHMeSPayitiHux npoyecisé PieeHs
KOHKYPEHMOCIPOMONCHOCHI NPOMUCILO8UX NIONPUEMCING BUSHAYAEMbCS 0A2ambMa YUHHUKAMU, KIIOYOGUM i3 AKUX € IHHOBAYIIHA
axmusnicmo. Came 3a80AKU iHHOBAYIAM CYO €KM 20CNO0APIOBAHHS MAE 3MO2Y NOCUNIOBAMU C80I PUHKOBI NO3UYii, NoKpauysamu
NOKA3HUKY eKOHOMIYHOT egheKmusHocmi, a maxkoxc cmeopiosamu 6invuty dooany eapmicmy. Heobxionoo ymosoro 3abesnevenns
BUSHAYUEHO20 DI6HA epheKMUBHOCMI IHHOBAYIUHOI JIANIbHOCMI € NOWUPEHHs pe3yabmamie yiei JisnrbHocmi 00 Cnoxcueayd, a He
minvku ix cmeopenus. Liei memu modrcna 0ocseHymu 3a 00NOM0o2010 Ouysii pe3yrmamie iHHOBAYINIHOT JIANTLHOCE NPOMUCTIOBUX
NIONPUEMCINS.

Memoto Oocniodcenns € yOOCKOHANeHHs Memody i0enmu@ikysanua ou@ysii nio uac komepyianizayii 6UCOKOMeXHON0IUHOT
NnPOOYKYIl nPOMUCTIOBUX NIONPUEMCIG.

Pezynomamu. Y cmammi 3a pe3ytomamamu Us4eHHs NOPIGHANbHUX XAPAKMEPUCIUK ANbIMEPHATNUBHUX MEMOOI8 OYIHIOBAHHS
ennugy oughysii Ha eghexmugHicms Komepyianizayii 6UCOKOMEXHONOIYHOT NPOOYKYIT aemopamu 006e0eHO OOYLIbHICMb GUKOPUCMAHHSL OJist
BUDIUEHHS OKDECTIEHO20 3A60aHHA THCIMPYMEHMAPI0 MOPPON0INHO20 aHANi3y, AKUll nepedbaiac 6CMAaHO6NeHHs Yinetll, 6CIMAHOBNIEHHS
8Y37108UX MOYOK, AKI XAPAKMEPUZVIOMb KoMepyianizayito, i0eHmugpiky8aHHs apiamueHoCmi 8 MenHcax KOAHCHOI 8Y310601 MOYKU, d
TAKOJC AHANIZY8AHHA BAPIAHMIE MONMCIUGOL 3MIHU NApAMEmpie 6y3108UX MOYOK 00 €Kma OyiHio8anHs. /o nepeniky 6y3108ux
MOYOK, 3a Yux 00CMABUH, ABMOPAMU 8IOHECEHO 00Cs2 | WBUOKICIb Peanizayii GUCOKOMEXHON0TUHOI NPOOYKYil, KiTbKiCmb ddicepei
il nowUpents, a MaKodc HACUYEHICMb PUHKY yiero npoodykyiero. Tlapamempusayito xapakxmepucmux ougysii nio yac xomepyianizayii
BUCOKOMEXHONO2IYHOT NPOOYKYIT NPOMUCTIOBUX NIONPUEMCING Y POOOMI 3aNPONOHOBAHO 30IUCHIOBAMU UIISIXOM OOUUCTIeHHS Koehiyienma
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MICIKOCH PUHKY 6UCOKOMEXHONO2TUHOT NPOOYKYIL, NOKA3HUKA weuoKocmi (obopomuocmi) it peanizayii, koeghiyichma ousepcugikayii
oicepen nowuperts yiei npooyKyii Ha PUHKY, @ MAKOXC 0OYUCTIEHHS Ni0 4ac pocnty 8i0N0GiOHUX KoeiyicHmis.

Bucnosku. Boockonanerno memoo idenmughixysanis Oughysii nio yac Komepyianizayii 6UCOKOMEXHONOIMHOT NPOOYKYLL NPOMUCTIOBUX
niONpuUEMcme, uwjo 8paxo8ye IHCMpPYMEHmMapit MOP@OL02IHO20 aHANIZY U YMOJICIUGTIOE Olisl KEPIGHUKI6 NPOEKMIE KoMepyianizayii
CUHME3Y8aHHA (DAKMOPHUX MA Pe3yIbMAMUsHUX O3HAK Aguwja Ougysii, a maxodic 0ae 3M02y BCMAHOBNIOBAU NPUHUHHO-
HACIOKOBI 36 ’A3KU MIdHC (DAKMOPHUMU A Pe3YTbMAMUSHUMU O3HAKAMU MAaKoi ougysii y pospizi KOXCHOI 8y31060i mouku il
KOJICHO20 6apianmy 3minu ii napamempis, Wo 3HUNCYE PiBeHb CYO €EKMUBI3MY YRPAGTIHHA npoyecamu KomMepyianizayii.

Keywords: diffusion evaluation, high-tech products, morphological analysis, decomposition, enterprise, identification
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INTRODUCTION

There is a phenomenon of diffusion during the com-
mercialization of high-tech products. The diffusion of
high-tech products can, to some extent, be a manageable
and predictable phenomenon. Such diffusion occurs when
innovations are spread in the market through licensing,
franchising, leasing [1]. Despite this, innovators often lose
control of diffusion, resulting in random, disordered mo-
vement of high-tech products. An uncontrolled diffusion
occurs when unlicensed copies of high-tech products or
any of their counterparts appear in a particular market in a
certain period of time.

The process of commercialization of high-tech pro-
ducts is more effective, the longer the period of controlled
diffusion lasts. It is worth recognizing that an innovator
can implement measures to maximize the duration of
controlled diffusion, however, it is obvious that the
probability of unlicensed copies of high-tech products and
their analogues can not be reduced to zero.

Taking into account that diffusion affects the effi-
ciency of commercialization of high-tech products, it must
be evaluated. This need is due to the need to justify deci-
sions aimed at ensuring the effectiveness of commerci-
alization of high-tech products of economic entities.

In the scientific literature, the issue of diffusion of
innovations is covered in the works E. Rodzhera, N. Chu-
hrai, L. Vankovycha, H. Shamota. Works in which the
issue of identification of diffusion of high-tech products is
covered at the same time is not much.

The PURPOSE of the paper is to improve the method
of diffusion identification during the commercialization of
high-tech products of industrial enterprises using mor-
phological analysis.

RESEARCH METHODS

The following methods were used in research: compa-
rative, morphological analysis, system analysis.

RESULTS

The purpose of morphological analysis is to qualitative
and quantitative assessment of diffusion of high-tech pro-
ducts on the basis of establishing causal relationships bet-
ween the factors that caused the phenomenon of diffusion
and options for enabling the management of this pheno-
menon.

This type of analysis involves such decomposition of
the object under study, which would allow, based on the
establishment of its essential features to identify causal
relationships between factor and performance features that
characterize it from the standpoint of a particular state.

The conducted studies suggest that alternatives of
morphological analysis are discriminant and cluster ana-
lysis, including isomorphic and isotopic, functional-cost
analysis, analysis by the method of constructing network
graphs, as well as analysis by constructing a cognitive
map, in particular the Petri net. The common basis of these
alternatives is that they are all based on the method of
focal objects, it means that these types of analysis focus
on objects that have common features.

Focusing on features that are common to objects is
possible when there is a separation of the set of studied
objects into a certain holistic phenomenon. This task is the
result of formalization as the highest level of abstraction.
Common to the selected types of analysis is also that they
involve the division of the studied phenomenon into rela-
tively independent parts, and the establishment of certain
relationships between them. The use of morphological
analysis to assess the impact of diffusion on the efficiency
of commercialization of high-tech products has a number
of convincing advantages over other alternative types of
analysis.

Decomposition as a cross-cutting tool of morpho-
logical analysis requires the selection of so-called nodal
points that characterize the phenomenon of diffusion of
high-tech products. Generalization of the review of
literature sources [2—4] and study of materials of indus-
trial enterprises (PJSC “NGK Industrial Systems”, PJSC
“Plant Equator”, LLC HC "MICRON”, SE Orizon-Navi-
gation”, PJSC “Transformer Plant”, PJSC “Sumykhim-
prom”, PJSC* Meridian named after SP Korolyov”, PJSC
“Korosten MDF Plant”, SE “Plant Arsenal”, PJSC “Kyiv
Radio Plant”) allow to state that such key points are: the
volume and the speed of sales of high-tech products; the
number of sources of distribution of high-tech products;
the market saturation with high-tech products [5].

For the practical application of these diffusion cha-
racteristics, they must be parameterized by:

1) the calculation of the coefficient of market capacity
of high-tech products:

k =2 100%. (1
M

where k, — the coefficient of market capacity of high-
tech products, %;
O. — the sales volume of high-tech products, pieces;

M — the market capacity of high-tech products, pieces.

2) the calculation of the rate (turnover) of sales of
high-tech products:
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where k, — the indicator of speed (turnover) of sales
of high-tech products, days;
O. — the annual sales of high-tech products,

thousand UAH;

O, - the average annual value of working capital of
the enterprise, thousand UAH;

3) the calculation of the coefficient of diversification
of sources of distribution of high-tech products on the
market:

K
k, =?d-100%, (3)

5

where k; — the coefficient of diversification of sources
of distribution of high-tech products on the market,%;

K, — the number of organizations that sell high-tech
products on the market, units;

K — the number of organizations that could sell high-

tech products on the market, units;
4) the calculation of the growth rate of the market
capacity of high-tech products:

A= klz _klb > “)

where A, — increase in the coefficient of market
capacity of high-tech products, %;

klz — the value of the market capacity ratio of high-

tech products in the reporting period, %;
klb — the value of the market capacity factor of high-

tech products in the base period, %;
5) the calculation of the growth rate of (turnover) of
sales of high-tech products:

A, =k, ~k, . 5)

where A, — increase in the rate of the speed (turnover)
of high-tech products, days;

k27 — the value of the rate of (turnover) of sales of
high-téch products in the reporting period, days;

k2b — the value of the rate of (turnover) of sales of
high-tech products in the base period, days;

6) the calculation of the growth rate of diversification

of sources of distribution of high-tech products on the
market:

Ay =ky —ks . (6)
where A3— the increase in the coefficient of

diversification of sources of distribution of high-tech
products on the market,%;

k3 — the value of the coefficient of diversification of

sources of distribution of high-tech products on the
market in the reporting period, %;

k31 — the value of the coefficient of diversification of

sources of distribution of high-tech products on the market
in the base period, %.

In order to establish the relative importance of the
parameters that characterize the diffusion of high-tech
products of the enterprise, an expert study was conducted
among the heads of enterprises that are manufacturers of
high-tech products (Fig. 1).

B 32%

Symbols: A — the value of the coefficient of relative importance A,; B — is the value of the coefficient of relative importance A C—is the

value of the coefficient of relative importance A,

Fig. 1. Coefficients of relative importance of parameters that characterize the diffusion of high-tech products of the
enterprise [It was built by the authors based on the results of expert research]

According to the results of the above, it was found that
among the identified parameters, the most significant impact
on the efficiency of the process of commercialization of
high-tech products has an increase in the market capacity
ratio.

The value of its coefficient of relative importance is
40%. In the second place was the increase in the coef-
ficient of diversification of sources of distribution of high-
tech products on the market. The value of its coefficient of
relative importance is 32%.

In turn, the increase in the rate of sales of high-tech
products, as it turned out, has the lowest coefficient of re-
lative importance in terms of influencing the efficiency of
the process of commercialization of high-tech products.
Its value is 28%.

Identifying the variability of the parameters of the

30

nodal points that characterize the diffusion of high-tech
products of the enterprise is essentially a set of unary ope-
rations, it means the operations with only one operand
(operand — a structure that specifies the value of the argu-
ment of the operation). In this case, unary operations are

realized within operands A, A,, A, . From the position

of Boolean algebra for each of them the following iden-
tities are characteristic:
IAI=1A0=0A1=1; ™
Ov0=0vIi=1v0=0.
Within each operand, there is a conditional disjunction
(a logical operation, which is mostly used as a way to con-
struct branches (vectors) of dendrites in algorithms). For-
mally, it can be written as follows (the judgment indicates
that when Y, then X, otherwise Z):
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(X, Y, Z} oy > XIA(Y > 2),

where X — is the positive increment of the operand,

Y — negative increment of the operand;

Z — is the absence of operand increments.

Based on this, we construct a truth table for
conditional disjunction (Table 1).

It is worth noting that regardless of the fact that the
selected operands are a set that characterizes the diffusion
of high-tech products of the enterprise as a whole phe-
nomenon (Fig. 2), there is no place for ternary conditional

®)

operation, because such an operation involves the depen-
dence of the second and third operands given by the first
operand.

If such a dependence existed, then the diffusion of
high-tech products could be judged only by those para-
meters that acquire the value of 1 (Table 2).

Guided by the above provisions, we can identify op-
tions for the parameters of the nodal points, which charac-
terize the diffusion of high-tech products of the enterprise
and set their quality gradation (Table 3).

Table 1
Truth table for conditional disjunction during diffusion of high-tech products * /on the basis [6,7]]
inche(;SsleU;:the Negative increase of the Absence of the growth of X,Y,Z)
operand, Y operand, Z
operand, X
1 1 1 1
1 1 0 1
1 0 1 1
1 0 0 0
0 1 1 0
0 1 0 0
0 1 1 1
0 0 0 0
*Symbols: I - yes, 0 - no.
Fig. 2. Dependencies between subsets of the set X, Y, Z [on the basis [6 — 9]]
Table 2
The results of ternary addition modulo 2 [if was built by the authors on the basis of [6 — 9]]
X Y zZ ) (X.Y,2)
0 0 0 0
1 0 0 1
0 1 0 1
1 1 0 0
0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 1
Table 3

The variability of parameters of nodal points, which characterize the diffusion of high-tech products of the
enterprise [it was created by the authors]

. Parameters . . .
Version A A A Gradation of quality options

1 2 3

1 1 1 1 Very high

2 1 1 0

3 1 0 1 High

4 0 1 1

5 0 0 1

6 0 1 0 Low

7 1 0 0

8 0 0 0 Very low

The next step in evaluating the diffusion of high-tech
products based on the application of morphological ana-
lysis is to identify options for possible changes in the pa-

rameters of the nodal points that characterize the object of
evaluation. Execution of this task is based on the const-
ruction of the cube of F. Zwicky (Fig. 3).

31




ECONOMICS. FINANCES. LAW. 2021. Ne 4/1

ISSN 2409-1944

Characterisiics of Y,
diffusion of /\ y‘l / / /
nnovative products ¥, / / /
K
el ity options far A
diffusion
parameters of | B
nnovative products
[
Parameters that D
characterize the \ﬂ——’
ditfusion of A, A, A,
nnovaLive producls \—-‘_\J

Symbols: V1 — the sales of high-tech products; V2 — the speed of sales of high-tech products; V3 — the sources of distribution of high-tech products;
V4 — the saturation of the market of high-tech products

Fig. 3. Parameters for evaluating the diffusion of innovative products

Thanks to him it is possible to establish causal relation-
ships between the factorial and the performance characte-
ristics of the object of evaluation in the context of each node
and each option to change its parameters. According to
the results of establishing the growth of nodal points that
characterize the diffusion of high-tech products of the
enterprise, the quality of the detected changes is identified.

After that, the identification of the relative importance
of the parameters that characterize the diffusion of high-
tech products is provided. Despite the fact that as a result
of expert research such importance has been established,
it should be recognized that it may vary depending on such
factors as the level of intellectual capacity of high-tech
products, the level of technological complexity of high-tech
products, high-tech products belonging to mass, serial or
unit production the level of protection of high-tech products
by patents, etc. [10]. Establishing the relative importance
of the parameters is the basis for the conclusion about the
presence of the phenomenon of diffusion of high-tech
products and its quality, and the identification of reserves
to improve the results of commercialization of high-tech
products.

CONCLUSION

Studies have shown that the generalization of the
source information of morphological analysis, which forms
the basis for identifying reserves to improve the results of
commercialization of high-tech products, it is advisable to
carry out on the basis of so-called morphological analysis

The Morphological analysis of the diffusion phenome-
non of high-tech products is a decomposition process of
isolating the essential characteristics of diffusion in order
to establish cause-and-effect relationships between the
factors that caused the diffusion phenomenon. The diffu-
sion is inextricably linked to the efficiency of commerci-
alization of high-tech products, so it is important to synthe-
size the initial data obtained from morphological analysis
to identify reserves to increase the efficiency of commer-
cialization of innovations. The synthesis involves the dis-
sociation of disparate multi-vector information into one
whole thing, it means if the analysis builds a tree-like
structure in the shape of a dendrite, then during morpho-
logical synthesis the dendrite is a set of vectors that in-
dicate how to improve the commercialization of high-tech
products.
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