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Abstract. The possibilities of creating cluster associations of enterprises in the sub-branches of the
Machine Building Industry in the Zaporizhzhia region by determining the clustering potential are
considered. The potential of clustering of the engineering industry enterprises of the Zaporizhzhia region
was assessed by using the localization coefficients, production per person and specialization of the
industries. According to the results of the assessment of the clustering potential of the machine-building
industry in Zaporizhzhia there are such five sub-sectors were identified in which the creation of clusters
is possible: the production of computers, electronic and optical products, the production of electrical
equipment, the production of machinery and equipment that are not assigned to other groupings, the
production of motor vehicles, trailers and semi-trailers and other vehicles, the production of furniture and
other products; repair and installation of machinery and equipment. It is proved the need to create a
еlectric equipment production cluster in Zaporizhzhia region.

1 Introduction
The strategic goal of developing machine-building
industry enterprises in Zaporizhzhia region is to form a
structure that would meet the existing natural resource
and production potential, as well as ensure the
competitiveness of final products.
The engineering industry in 2018 included 208
enterprises. The volume of their production amounted to
2,8435.7 million. or 13.0% of the total industrial
production in the region and 14.0% of the volume of the
machine-biulding industry in Ukraine. As of January 1,
2019, foreign investors ' funds in the machine-building
industry amounted to UAH 117.23 million., or 28.1% of
the total amount of foreign investment in Zaporizhzhia
region.
Mechanical engineering is a knowledge-based sector
of the economy, the financial condition of which largely
depends on the state level of industrial development.
The machine-building industry plays a significant role
in the formation of the most important macroeconomic
indicators of the region.
But industry enterprises are characterized by a
imbalance between the availability of production
capacities and real production volumes, which
negatively affects the results of production activities. At
the same time, the aging process of the equipment is
constantly progressing. In addition, the deterioration of
the financial and economic condition at most enterprises
of the industry occurred due to the lack of a production
structure optimized for real production volumes and
product nomenclature, the deterioration of production
capacities, and the discrepancy between the number of
workers and real production volumes. High level of

depreciation deductions, competition from the side of
imported products. Therefore, the machine-building
industry requires a radical restructuring. An achieving
the strategic goal of the development of machinebuilding enterprises in Zaporizhzhia region is possible
only if the leading sectors of the machine-building
industry will be clustered.

2 Actual scientific researches and
issues analysis and the research
objective
A number of scientific works of domestic and foreign
scientists and researchers are devoted to the study of
determining the potential of clustering industries in
individual countries [1-3, 11-25]. . To determine the
clustering potential, Vinokurova M.V., Honcharova,
K.V., Єrmishina, A.V., Turganbaev, E.M. etc. propose
to apply coefficients of localization, production per
person and specialization of industries that are widely
used in the regional economy. Yermisina A.V. and
Kozlova M.V. recommend analyzing statistical
indicators to determine the competitiveness of the
industry. Turganbaev E.M recommends to use national
tables «costs-production» for indentification industrial
clasters. [1-4]. But the analysis of research of the
problem of determining the clustering potentials of
industries in different countries revealed the lack of a
methodically based approach to determining the
clustering potential of an individual industry, which
determines the need and relevance of stusying the
problem. So the task statement is determination of the
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clustering potential of the Machine-Building Industry in
Zaporizhzhia region and its individual sub-sectors.

3 The possibility of creating cluster
associations in the sub-sectors of the
Machine-Building
Industry
in
Zaporizhzhia region

UKRAINE
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volume
of
industrial products sold,
million UAH

2017
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Resident
population
(annual average), million
Gross regional product,
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(1)

Table 1 Statistical data to determine the clustering
potential of Zaporizhzhia region engineering industry 20162018, in million UAN
2016
year

207204

production of computers,
electronic and optical
products

168281,
9

Zaporizhzhia region
Total
volume
of
industrial products sold,
million UAH

We will determine the localization coefficient ( C L )
of the machine-building industry of Zaporizhzhia
region. The localization coefficient determines the
localization (concentration) of production in the region,
the level of the industry development in the region, its
significance for the region's economy.
The localization coefficient of this production in the
region is the ratio of the specific gravity of this sector of
the economy in the structure of production in the region
to the specific gravity of the same sector in the structure
of production in the country.
The localization coefficient of the machine-building
industry of Zaporizhzhia region is calculated by using
the formula (1):

Indicators

131352

production of machinery
and
equipment
not
classified
in
other
groupings
production of motor
vehicles, trailers and
semi-trailers and other
vehicles
production of furniture
and other products; repair
and
installation
of
machines and equipment
The number of permanent
population (at the end of
the year) of Ukraine,
million people.
Gross domestic product
(in actual prices), UAH
million

Let's consider the possibilities of creating cluster
associations in the sub-sectors of the Machine-Building
Industry of Zaporizhzhia region by determining the
potential for clustering the machine-building industry of
Zaporizhzhia region and its individual sub-sectors.
The potential of clustering existence is the
availability of competitive advantages of industries,
enterprises, infrastructure organizations located in the
region and the possibility of combining and using these
advantages to increase the competitiveness of the
region. Currently, a unified methodology for
determining the evaluation of clustering potential has
not been developed. To determine the clustering
potential of the machine-building industry of
Zaporizhzhia region, we will use the method of N.V.
Vinokurova [1], which consists in calculating the
coefficients of localization, production per person and
specialization of industries. If the calculated coefficients
are close or more than one and tend to grow, then
clusters in these industries can be created.
Table 1 shows statistics to determine the clustering
potential of the machine-building industry of
Zaporizhzhia region [5-8].

VMEPz
VMEPU
CL 
*100 :
*100;
VIPZ
VIPZ

Engineering

where: VMERZ is the volume of mechanical
engineering products sold in Zaporizhzhia region,
million UAH;

2018
year

VIPZ - the volume of sold industrial products in

Zaporizhzhia region, million UAH;
3045202
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VMERU - volume of engineering products sold in

VMEPz
VMEPU

Ukraine, million UAH;

VIPU - volume of sold industrial products in

Pr
Pc

Ukraine, million UAH
Table 2 shows calculations of localization
coefficient of the machine-building industry of
Zaporizhzhia region [5-8].

Per
capita
production
coefficient

Table 2 Сalculations of localization coefficient of
Zaporizhzhia region engineering industry
Indicators
VMEPz
VIPZ

VMEPU
VIPZ
Localization
coefficient

Years
2016
0,119

2017
0,134

2018
0,129

0,061

0,064

0,060

1,95

2, 09

2,15

Indicators
VMEPz
VMEPU

(2)

GRP/GDP
specialization
coefficient

VMEPU

0,041

3,39

3,87

3, 43

Years
2016
0,139

2017
0,159

2018
0,141

0,044

0,044

0,044

3, 15

3,61

3,20

The average value of the specialization coefficient
has been 2.98 for three years which indicates the
possibility of creating clusters.

- volume of engineering products sold in
Ukraine, million UAH;

PR - the population of the region;
Pc
- the population of the country.

Integral coefficient of
determined by formula (4):

Table 3 shows calculations of per capita production
coefficient of the machine-building industry of
Zaporizhzhia region [5-8].
The average value of the per capita production
coefficient was 3.66 for three years which indicates the
possibility of creating clusters.

clustering potential is

C kl  3 C l * C pp * C s ,

(4)

The integral clustering potential coefficient allows
us to evaluate the industry's prospects for creating
cluster associations of the enterprises (table 5)
Table 5 Integral coefficient of clustering potential

Table 3 Calculation of per capita production coefficient of
the machine-building industry in Zaporizhzhia region for
2016-2018
2017

0,041

Table 4 Calculation of specialization coefficient of
enterprises of the machine-building industry in Zaporizhzhia
region.

where: VMEPZ is the volume of mechanical
engineering products sold in Zaporizhzhia region,
million UAH;

Indicators

0,041

where VMEPZ is the volume of mechanical
engineering products sold in Zaporizhzhia region,
million UAH;
VMEPU - volume of engineering products sold in
Ukraine, million UAH;
GRP – gross regional product UAH;
GDP is gross domestic product UAH.
Table 4 shows calculations of the specialization
coefficient of Zaporizhzhia region engineering industry
[5-8].

C

Years
2016

0,141

C

The per capita production coefficient ( pp ) is
calculated as the ratio of the specific gravity of the
economic activity of the region in the corresponding
structure of the economic activity of the country to the
specific gravity of the region population of the
population in the country according to the formula (2):

VMEPz
P
* 100 : r * 100;
VMEPU
Pc

0,159

The coefficient of specialization ( s ) is defined as
the ratio of the specific gravity of the region in the
country for this type of economic activity to the specific
gravity of the region in the country's GDP (3):
VMEPz
GRP
Cs 
* 100 :
* 100;
VMEPU
GDP
(3)

For three years the average indicator of the
localization coefficient of enterprises of the machinebuilding industry in Zaporizhzhia region was 1.99. This
is good indicator to create a cluster.

C pp 

0,139

Indicators
Localization
coefficient

2018

3

Years
2016
2017
1,83

2, 16

2018
2
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production of machinery
and equipment not
classified in other groupings

Specialization
coefficient

3, 5

4

3,5

Per capita production
coefficient

3,5

4

3, 5

Integral coefficient of
clustering potential

2.94

3,39

3,0

production of motor
vehicles, trailers and semitrailers and other vehicles
production of furniture and
other products; repair and
installation of machines and
equipment

The average value of the integral clustering potential
coefficient was 3.11 for three years, which indicates the
possibility of creating clusters.
Thus, we can conclude that the machine-building
industry of Zaporizhzhia region has a clustering
potential sufficient to create clusters. To calculate the
coefficient of localization for the sub-branches of
Zaporizhzhia region engineering industry, we will
consider the volume of sold products in the production
of engineering for 2016-2018 in Ukraine and
Zaporizhzhia region.
Table 6 shows calculated production localization
factors for sub-sectors of the machine-building industry
of Zaporizhzhia region.

Indicators
Engineering
production of computers,
electronic and optical
products
production of electrical
equipment
production of machinery and
equipment not classified in
other groupings
production of motor vehicles,
trailers and semi-trailers and
other vehicles
production of furniture and
other products; repair and
installation of machines and
equipment

2, 16

2

1,56

1,97

1,56

1,31

3,07

Indicators
Engineering
production of computers,
electronic and optical
products
production of electrical
equipment

1,68

1, 41

1,39

2, 92

1,94

1,85

1,22

production of machinery
and equipment not
classified in other groupings
production of motor
vehicles, trailers and semitrailers and other vehicles
production of furniture and
other products; repair and
installation of machines and
equipment

1, 78

1,16

production of computers,
electronic and optical
products
production of electrical
equipment

1,41

Indicators
Engineering
production of computers,
electronic and optical
products
production of electrical
equipment
production of machinery
and equipment not
classified in other
groupings
production of motor
vehicles, trailers and
semi-trailers and other
vehicles

2018

3,5

4

3, 5

1,31

1, 8

1, 17

5, 48

5,6

3, 63

5,32

3, 64

3, 18

2, 23

1, 58

Years
2016
2017

2018

3, 5

4, 0

3, 5

2, 92

1, 68

2, 17

5, 16

5, 25

5,91

1,39

1,6

1, 58

4, 09

5, 02

3, 63

2, 99

2, 11

1, 58

Table 9 Specialization coefficient for sub-sectors
engineering industry of Zaporizhzhia region

Table 7 Per capita production coefficient of sub-branches
of the machine-building industry in Zaporizhzhia region
Years
2016
2017

4, 35

Table 9 shows integral coefficient of clustering
potential for Zaporizhzhia region engineering industry
sub-sectors.

Table 7 shows calculated per capita production
coefficient for the sub-sectors of the machine-building
industry of Zaporizhzhia region.

Indicators
Engineering

1, 42

Table 8 Specialization coefficient for sub-sectors
machine-building industry of Zaporizhzhia region

2018

1,83

1,64

Table 8 shows the calculated coefficients of
specialization of production for sub-sectors of the
metallurgical industry of Zaporizhzhia region.

Table 6 Calculation of localization coefficient for
enterprises of the machine-building industry of Zaporizhzhia
region
Years
2016
2017

1, 47

4

Years
2016
2017

2018

2.94

3,39

3,0

1, 93

1, 82

1, 63

3, 98

4, 64

3,77

1,34

1,64

1, 47

3, 28

4, 42

3, 07
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2, 47

State Enterprise "Scientific and Production Complex
“Iskra” is a leading developer and manufacturer of
ground-based radar technology for Ukraine’s defense
industry. The Complex includes a Design Bureau and a
Engineering Plant.
In addition, we consider it necessary to also include
in the cluster of "Motor Sich" PJSC which is capable of
producing cogeneration stations. The use of
cogeneration plants on the basis of heating boilers can
increase the efficiency of fuel use to 90-92%, because
the additional equipment of boiler houses with electric
power generation modules allows without increasing
gas costs for heat production to receive "as a gift"
electricity for an amount that corresponds to the cost of
about 20% of the spent fuel.
Thus, the involvement of «Motor Sich» PJSC in the
energy engineering cluster will allow to introduce
energy-saving technologies in the sector of urban
heating plants with the prospect of obtaining additional
income from an increase in electricity production in the
region.
Note that «Motor Sich» PJSC has the ability not
only to produce cogeneration stations, but also with the
help of SE "Ivchenko-Progress" to develop various
modifications of cogeneration plants to fully meet the
needs of various consumers. In addition, the production
capacity of «Motor Sich» PJSC is currently loaded by
only 25-30%, which creates significant opportunities for
the perspective growth of the enterprise and increase its
share in the domestic market, which today accounts for
no more than 5% of the total supply of «Motor Sich»
PJSC.
SIA "RENKO" Scientific and Industrial Association
was the first to present an energy efficiency program in
Zaporizhzhia region [9]. The main focus of the program
is the consistent introduction of energy-saving
technologies in the residential sector and the municipal
sector of the region; estimated amount of capital
attraction 100-130 million UAH per year. One of the
areas of implementation of this program is the
construction of a network of cogeneration stations with
a total capacity of up to 5 thousand. MW (capacity of
one - 3.4 MW).
The implementation of this direction will contribute
to improving the efficiency of the power system due to
the creation of a competitive conditions in the field of
thermal and electric energy generation.
Note that we consider it necessary to include in the
proposed regional cluster enterprises that are transfed
and distributed the electric energy, which will act as end
users
of
the
cluster's
products,
primarily
«Zaporozheoblenergo» PJSC.
It should be noted to increase innovation, regional
research institutes can play an active role in the cluster.
It is these institutions, which have significant potential,
but are not enough in demand under the conditions of
the domestic present, that can act as a catalyst for the
innovative development of cluster association [10].
Involvement in cooperation within the cluster of
specialized scientific institutions will make it possible to
intensify research and design work in the direction of

1, 52

After analyzing the data of tables 5,6,7,9 it can be
seen that the localization coefficients, per capita
production coefficient, specialization coefficients,
integral coefficient of clustering potential of the five
sub-sectors of the Zaporizhzhia region еngineering
industry are more than one. And in the sub-sector of
electrical equipment production, these determined
coefficients are the highest.
It is proposed to create a cluster association of
enterprises in the sub-sector of the electrical equipment
production. We consider it expedient to include such
regional enterprises of energy engineering to this
cluster, nameles: «Zaporizhtransformator» PJSC,
«MGT» PJSC, «Zaporizhzhia superpower transformers
plant» PJSC, SE "SPC “Iskra”, «ZZVA» PJSC,
«Zaporizhzhia plant «Preobrazovatel» PJSC, "Motor
Sich" PJSC, SE «Ivchenko-Progress», SIA "RENKO".
It should be noted that «Zaporozhtransformator»
PJSC is the largest specialized enterprise of world
transformer building and carries out development,
supply and service maintenance of the entire range of
oil, dry power and general purpose distribution
transformers, special transformers, components for them
(cooling plants, voltage regulators, etc.), higt amperes
current conductor of closed type.
«MGT» PJSC produces distribution transformers
with a capacity of up to 1000 kVA and power
transformers with a capacity of 10-1000 kVA.
«Zaporizhzhia superpower transformers plant» PJSC
specializes in the manufacture of power dry and oil
transformers, as well as in the repair of transformers of
all types.
Thus, the involvement of these enterprises in the
energy engineering cluster will make it possible to carry
out a comprehensive replacement of the outdated
transformer fleet of the energy sector within the
Zaporizhzhia region.
The need to participate in the cluster project of
«ZZVA» PJSC is due to the fact that the enterprise is a
producer of products that ensure the transmission of
electricity, especially over long distances, and its
distribution to end users.
The usefulness of in involving "Zaporizhzhia plant
Preobrazovatel" PJSC to the cluster is due to the fact
that the company is a manufacturer of power electronics
that are able to regulate and convert energy from one
type to another, optimal. The need to use power
electronics is due to the fact that the use of electricity in
the form in which it is produced, that is, in the form of
alternating current with a frequency of 50 Hz or
impossible under the conditions of some technologies.
Thus, the use of modern products of "Zaporizhzhia
plant Preobrazovatel" PJSC will make it possible to turn
the generated electricity into the state that specific
consumers need, meet various technological needs
while reducing its losses.
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creating innovations (development of new technologies,
improvement of technological processes, etc.), as well
as will contribute to accelerating the pace of
implementation of research results at enterprises, which
will have a positive impact on the processes of design
and production of new types of products by cluster
participants.
This interaction within the cluster will make it
possible to establish a close connection in the chain
"science - industry (production complex) - market." We
note that the ability to develop and use innovative
technologies is one of the most important factors in
strengthening the position of the cluster. In addition, the
nearby enterprises and institutions within the project
will contribute to the accelerated exchange of existing
knowledge, experience, ideas, developments and
strengthening of production cooperation.
Specialized scientific institutions in the field of
mechanical engineering such as «Zaporizhzhia plant
«Preobrazovatel» PJSC, SE «Ivchenko-Progress», «AllUkrainian» Institute of Transformer Engineering» PJSC
should be involved in the energy engineering cluster.
The involvement of scientific institutions will make
it possible to intensify activities in such areas as the
development of new technologies, research, innovation,
the generation of ideas, the development of new
products ordered by cluster members, as well as to
ensure the optimal combination of existing production
capacities and the modern base of scientific research
and development.
To increase the efficiency of the cluster, we also
propose to involve the educational sector in cooperation,
primarily Zaporizhzhia Polytechnic National University,
Zaporizhzhia National University (ZNU), which have
practical experience in training specialists in the field of
mechanical
engineering
(including
electrical
engineering), energy and energy saving. Higher
education institutions have the opportunity to provide
training on orders of project participants; develop and
implement special training, retraining and development
programmes, etc. This will create additional
opportunities to receive profit from the orders of cluster
members. It is also possible for students to carry out
scientific, thesis and term papers in areas that are most
interested for enterprises, as well as carry out scientific
research ordered by entrepreneurs. In turn, cluster
enterprises will become a good practice base for
students with the provision of the necessary materials
for student research and perspective employment
opportunities.
The involvement of regional banks in the financial
sector cluster project will provide additional financial
resources for the cluster to perform its tasks. In addition,
regional banks can get several positive effects from
participating in the project:
- Strengthening its own position in the conditigons
of increased competition in attracting and servicing
accounts of new customers (especially large industrial
enterprises);

- the possibility of increasing financial resources,
obtaining significant profits by increasing operations
and the client base;
- the possibility of obtaining income from direct
participation of cluster activities.
As part of a single cluster program, the participating
bank will be able to manage most of the financial
resources of the cluster and profit not only from lending
to members of the association, but also from managing
its financial flows, thus acting not only as a source of
financing, but also as a financial operator of the cluster.
An important role in the implementation of the
cluster project in the region should also be played by
state and non-state public organizations, which can
provide legal support for the relations of project
participants, help in attracting additional sources of
financing, deal with the distribution of risks, provide
information and educational services, contribute to a
significant dissemination of information about cluster
projects, etc.
Therefore, in the field of production, we can expect
the development of fundamentally new types of
products, especially taking into account the needs of
domestic consumers, increasing the specialization of
production, reducing the production cycle of production
due to the interaction of participants, and increasing the
requirements for the quality of cluster products.
The main areas of development of the association in
the production and technical and technological spheres
include:
- increasing of the range of produced products;
- improving the quality, reliability and convenience
of maintenance;
- creation of new constructions, equipment for the
needs of domestic energy and industry;
- improvement of existing constructions with the aim
of technical improvement of their parameters, namely
reduction of material consumption, labour intensity and
losses based on introduction of new technological
solutions;
- meeting the requirements of international and
national standards for products, meeting the specific
needs of customers.
In the non-production sphere, we can expect the
development of partnerships, the development of new
interaction schemes, deepening cooperation between
enterprises, increasing the availability of information,
which will increase the cost of joint research and
development, the introduction of new technologies for
managing production and sales processes, financial
processes, improving the quality of business processes,
and developing cluster infrastructure.
At the same time, we believe that the specialization
of the cluster is an important factor that will contribute
to the most effective manifestation of cooperative
communication within the association. The formation of
a unified cluster association management system will
facilitate the coordination and integration of
management activities of individual participants into a
single complex. This will ensure a more flexible and
rapid response of the cluster to changes in the internal
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environment, which means that it will improve its
competitive position.
In addition, the intensification of information flows
within the cluster will contribute to the accelerated
dissemination of existing knowledge and technical
innovations, which can be considered as an important
competitive advantage of the cluster. We emphasize that
these facts will help improve the position of both the
joint cluster brand and the perspective self-development
of individual member brands.
It should be noted that cooperation within the cluster
of scientific and business sectors will contribute in the
future to the reorganization of scientific institutions in
the direction of increasing scientific research for
specific purposes, first of all, to meeting the current and
promising needs of various groups of potential clients of
the cluster.

4 The structure of the power
engineering cluster of Zaporizhzhia
region
A more specific structure of the energy engineering
cluster of in the Zaporizhzhia region is pointed out in
Figure 1.
In general, within the existing cluster, it is possible
to expect an improving of the competitive position of its
participants due to an increase in their share in the
domestic market (expansion of the consumer base of
cluster products), as well as the opportunity to offer
consumers an updated nomenclature and a wider range
of products, compared to the assortment of individual
participants to cluster.
We emphasize that one of the consequences of the
effective work of the proposed cluster may be an
increase in the cost of cluster enterprises and an increase
in capitalization, which, in turn, will contribute to
increasing the investment attractiveness of both
enterprises alone and the association as a whole.

Fig. 1. The cluster structure based on electric equipment
production in Zaporizhzhia region.

Due to the scale of the association, it is also possible
to enter directly the international financial level
(international banks, exchanges, insurance companies,
funds, etc.) in order to place their own shares and obtain
the necessary investment resources.

Conclusions
Based on the results of the study, a significant potential
was identified for the creation of cluster associations of
enterprises of the machine-building industry of
Zaporozhye region, the assessment of which was carried
out using coefficients of localization, production per
person and specialization of industries. According to the
results of the assessment of the clustering potential of
the machine-building industry of Zaporozhye region,
five sub-sectors in which the creation of clusters is
possible have been identified. namely, the production of
computers, electronic and optical products, the
production of electrical equipment, the production of
machinery and equipment not classified elsewhere, the
production of motor vehicles, trailers and semi-trailers
and other vehicles, the production of furniture and other

7

SHS Web of Conferences 100, 01023 (2021)
ISCSAI 2021

https://doi.org/10.1051/shsconf/202110001023

products; repair and installation of machinery and
equipment Proved the need to create a cluster of
electrical equipment production in Zaporizhzhia region.
It was found necessary to intensify innovation and
transition to an innovative development model. The
cluster development strategy is substantiated by the
innovation strategy model of Zaporizhzhia region’s
industrial complex.
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