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Abstract

Within the article, the economic model of the integration impact of modernization on the enterprise competitiveness and
ensuring its economic security is described and substantiated. The authors formalize the factors and patterns of
increasing a competitive advantage under the influence of the modernization potential implementation. It is determined
that to ensure the competitiveness and economic security of the enterprise it is necessary to carry it out in compliance
with the conditions of complexity of strategic reforms, clarity of modernization tasks, speed of adaptation of the
modernization process to external environment, coherence of reform levels. Assessment and strategic analysis of
competitiveness according to the "3S" model of Ukrainian infrastructure enterprises revealed the dependence of the
effectiveness of modernization on the existing institutional and market environment, the level of staff competence, the
dynamism of innovation and investment support.

Keywords: competitiveness, integration influence, speed of implementation, stability of innovations, space of
modernization, 3S model, cognitive analysis, enterprises.
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Introduction

Modern conditions of the enterprise self-renewal system (which should
formation create new challenges and happen through the mechanisms of

stochastic models of the market behavior. If
until recently it was considered acceptable to
operate the company on the principles of the

profitability and depreciation of assets,
appropriate socio-economic reproduction of
staff, etc.), today in the conditions of the
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dynamics of market relations and the
emergence of new competitive technologies,
products or services, enterprises have reduced
competitiveness, they show loss of ability to
self-reproduction due to reduced resource
efficiency and economic security.

The solution to the described
problems lies in the plane of accelerating the
enterprises modernization, increasing the
competitiveness of enterprises and ensuring
their economic security through the formation
under its influence of new competitive
advantages.

Literature review

Scientific researches of domestic and
foreign scientists are devoted to the issues of
efficient implementation of the enterprise
potential modern competitive conditions,
among which: Aleksandrov I., Rasskazova O.
(2020); Azhaman 1., Zhydkov O., (2020);
Belyakov G., Belyakov S. (2020); Gonchar
0., Khachatrian V. (2020); Graf P., Rowland
Z. (2020); Khanin S., Derhaliuk M. (2021);
Kleshchov ~A., Terentiev O. (2020);
Korepanov G., Yatskevych 1. (2020);
Krawczyk-Sokolowska 1., Pierscieniak A.
(2021); Rementsov A., Lebedeva N. (2021);
Samiilenko H., Khudolei V. (2021);
Samoilovych A., Garafonova O. (2021);
Sytnyk H., Vysochyn I. (2021); Sychev M.,
Evstafieva A. (2020) et al.

In the article (Gonchar et al., 2020),
features of financial activity and economic
security of modern enterprises in an unstable
environment are considered. The purpose of
the article (Graf et al., 2020) is to assess
potential of the small business valuation using
the FCFF discount methodology based on the
example. Practical application of the research
method is demonstrated in an example that
focuses on a specific but randomly selected
enterprise. The aim of the work (Krawczyk-
Sokolowska et al., 2021) is to identify the
factors of innovation potential at Polish
enterprises, which are key in terms of the
enterprise innovation and their impact on
economy.
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Within the study (Azhaman et al.,
2020), the formation of economic potential of
the enterprise, as exemplified by service
enterprises for repair and maintenance of
vehicles, is considered. The authors
(Aleksandrov et al., 2020) propose an
approach to quantifying potential and

intellectual ~ capital of  agro-industrial
companies. Quantitative assessment of
economic  potential will provide an

opportunity to evaluate intellectual capital of
the company as a whole, as well as the
components of intellectual capital. The results
presented in the article (Belyakov et al., 2020)
are aimed at taking into consideration the
impact of the level of scientific and technical
development of the state on the foreign trade
potential of machine-building enterprises.

In the article (Kleshchov et al., 2020),
problematic issues of assessing potential and
improving energy efficiency in mining
enterprises are considered. The authors
(Sychev et al., 2020) of the article argue that
to assess the risks of wusing economic
potential, it 1is divided into resource,
production and financial. As a method of risk
assessment, scientists have chosen a statistical
method based on the calculation of the
coefficient of variation. The study (Belyakova
et al., 2020) is focused on the formation of a
model of the information technology platform
for the development of foreign trade potential
among machine-building enterprises as a
basis for technological development of
machine-building enterprises, as well as on
the study of tasks and main components of the
information technology platform. The article
(Rementsov et al., 2019) deals with some
topical issues of effective management of the
use and development of production potential
of the enterprise. In the article (Korepanov et
al., 2020) is stated that the assessment of the
financial stability potential is one of the
priority tasks of commercial diagnostics of
crisis enterprises, the state of which is
characterized by an increased probability of
bankruptcy and tends to absolute insolvency.
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Methodical approach

Substantiating the integrated indicator
of the modernization impact on the
competitiveness of the enterprise,
technologies of weight establishment and
correlation of individual parameters were
used. To prove the feasibility of using certain
promoters, the authors analyzed the models of
the cognitive analysis of expert judgments,
ranking and concordance of parameters. This
allowed to formalize economic and
mathematical tools for analyzing the impact
of modernization on the competitiveness of
enterprise and ensuring its economic security.

Results

It is proposed to analyze possible
factors formed under the influence of
modernization, and the nature of their
implementation in increasing competitiveness
of the enterprise in the markets and ensuring
their economic security by generalized
integrated parameters: speed, stability and
spaciousness (hereinafter "3S"):

f(C)=(S,.5.5.),
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where, f(C) — function of dependence of the

competitiveness of the enterprise and
maintenance of its economic safety;

Sp — speed of the impact of
modernization on increasing the

competitiveness of the enterprise;

St — increasing the stability of the
competitive position of the enterprise in the
market;

Sn — scope of modernization of the
existing competitive advantages.

Functional  dependence  of  the
competitiveness on the integrated parameters
of modernization of infrastructure enterprises
in the "3S" model is implemented through the
transformation of technical or managerial
innovations, introduced in the form of
modernization, into competitive advantages,
the accumulation of which forms the
competitiveness of products, enterprises and
economic security (Fig. 1).

Forming a complex indicator of
integration impact, mathematical tools to
compare the obtained estimated value with
the reference / average / sectoral / target
value, as well as the mechanism for
determining the weighted arithmetic mean
using the weight of all calculated indicators in
the group of parameters are used.
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External factors:
positions and behavior of competitors,
suppliers, consumers
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Figure 1. "*3S" model for integrated analysis of the factor impact of modernization of the
competitiveness and economic security of the enterprise

*Source: described by the authors

The sequence of formalization of the
economic-mathematical model of the factor
analysis of the integration impact of
modernization of the competitiveness and
economic security of the enterprise includes
many step-by-step stages.

At the first stage of modeling the factor
impact of  modernization of  the
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competitiveness and economic security of the
enterprise, list of key indicators for each
parameter will be formed.

The second stage of the model
formalization is to establish the weight of
indicators in the evaluation system (Table 1).
At this stage, tools of cognitive judgment are
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used, and a number of requirements for the
relevance of the results are met:

- values of indicators are assigned
within 0-1;

- the sum of estimates of indicators in
one parameter must be equal to one (100%);

- results of the evaluations must be
consistent and reliable.

- the number of variations of estimates
will be accepted according to the obtained
results, setting a step for assigning values to 5
units.

Table 1. Establishing the weight of indicators in the **3S" model using
the tools of cognitive judgment, %

Indexes Cognitive judgments of experts Average
1 2 3 4 5 6 7 8 9 | 10 |11 value
1. Speed: 25 | 25 | 20 | 30 | 20 | 20 | 25 | 30 | 20 | 35 | 20 23,6
2. Stability: 40 | 40 | 40 | 35 | 40 | 35 | 40 | 45 | 35 | 20 | 40 37,3
3. Spatial: 35 | 35 | 40 | 35 | 40 | 45 | 35 | 25 | 45 | 45 | 40 39,1
The total weight of the parameter, h. | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
*Source: summarized by the authors on the basis of expert assessments
Thus, the calculations showed the competitiveness and ensuring economic

acceptability of many selected indicators and
their importance in the model, as well as the
consistency of expert judgments. The
consistency of cognitive research falls in the
range of 1-0.4, so we can reasonably say
about economic feasibility and mathematical
relevance of the proposed model.

The third stage of modeling the
diagnostic  process of the enterprise
competitiveness under the modernization
impact is to establish reference / average /
sectoral / target values of selected indicators.
Since all the proposed indicators for each
parameter reflect relative dynamics of change,
their growth as a positive assessment will be
taken into account, and the reference value
will be more than one.

In the fourth stage, we formalize the
formulas for assessing the integrated impact.
Applying the obtained weight parameters, the
formula is described as follows:

C=S,*q,+S,*q, +S,*q,=S,*0,236 + S, *0,373 + S, * 0,391
)

where Sp — the parameter of the speed of the

modernization  impact on  increasing
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security of the enterprise;

Qgp - the weight of the parameter of the
rate of the modernization impact;

St — the parameter of stability of a
competitive position of the enterprise in the
market;

gt — the weight of the stability
parameter of the competitive position

Sn — the parameter of spatial coverage
by modernization of existing competitive
advantages;

gn - weight of the spatial parameter.

Examining in more detail the level of
competitiveness and economic security of
infrastructure enterprises in terms of speed,
stability and spaciousness of modernization
using the "3S" model, we can say that the
monopoly position in the markets of
infrastructure services in some areas (JSC
"Ukrzaliznytsia”, SE "UKSATSE" ) whether
the duopolism of the markets of postal and
airport services (SE MA "Boryspil”, SE
"Ukrposhta) does not affect the overall
results of the assessment (Table 2).
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Table 2. Assessing the impact of modernization on the competitiveness and economic security
of infrastructure enterprises using the "*3S" model

Analyzed period Dynamics of the
Enterprises indicator change,
2015 2016 2017 2018 2019 2019/2015
JSC "UkKrzaliznytsia"'
Level of competitiveness 1,62 1,75 1,20 1,23 1,26 1,62
- speed factor 0,48 0,59 0,06 0,05 0,07 0,48
- coefficient of stability 0,219 0,249 0,279 0,314 0,335 0,219
- coefficient of spatiality 0,93 0,91 0,86 0,87 0,85 0,93
JSC "Ukrposhta"
Level of competitiveness 1,81 1,36 1,73 2,20 2,06 1,14
- speed factor 0,42 0,21 0,54 0,41 0,55 1,29
- coefficient of stability 0,927 0,423 0,694 1,119 0,998 1,08
- coefficient of spatiality 0,46 0,73 0,49 0,67 0,52 1,13
DP "AMPU"
Level of competitiveness 0,782 1,185 1,169 1,065 1,168 1,494
- speed factor 0,212 0,204 0,179 0,104 0,091 0,430
- coefficient of stability 0,330 0,353 0,355 0,291 0,317 0,962
- coefficient of spatiality 0,24 0,628 0,636 0,670 0,760 3,165
UKSATSE
Level of competitiveness 0,959 0,947 1,277 0,552 12,572 13,116
- speed factor 0,351 0,398 0,379 0,051 0,771 2,195
- coefficient of stability 0,077 0,076 0,474 0,005 5,929 76,688
- coefficient of spatiality 0,530 0,473 0,424 0,497 5,872 11,080
SE "MA" Boryspil """
Level of competitiveness 1,173 1,254 1,361 1,703 1,359 1,158
- speed factor 0,143 0,169 0,154 0,206 0,129 0,901
- coefficient of stability 0,279 0,367 0,432 0,534 0,273 0,980
- coefficient of spatiality 0,752 0,718 0,775 0,963 0,957 1,273

*Source: constructed by the authors based on the evaluation results

The results of the strategic analysis of
competitiveness and economic  security
according to the "3S™ model of each of the
surveyed enterprises showed the dependence
on the existing institutional and market
environment, the level of staff competence,
the dynamics of innovation and investment
support.

Conclusions

The assessment of the modernization
impact on the competitiveness and economic
security of infrastructure enterprises allows to
state the monopoly of certain transport sectors
and shows the general picture of the
dependence of the competitive position on the
level of technology, innovation of service
technologies, mobile or production facilities
and infrastructure.

The application of the "3S" model will
provide an opportunity for the company to
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determine the change in market position and
competitiveness due to the modernization
potential implementation. For infrastructure
enterprises, especially international ones, the
implementation of modernization potential is
not just a way to ensure technical compliance
with growing international standards, but a
tool for integrated strategic management of
development and profitability.

The calculations allow us to draw
conclusions about the multi-vector and
mandatory modernization process in the
infrastructure sector of Ukraine. Considering
the activities and market position of each
enterprise in the context of ensuring the
effectiveness of the modernization impact on
competitiveness and development, we see a
lack of motivation to activate existing
resource opportunities and to use the
monopoly position in the market of certain
infrastructure services.
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Further research is required to develop a terms of the modernization of enterprise
system for ensuring economic security of capital and its evaluation.
enterprises in a competitive environment in
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