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CREATION OF INNOVATION AND INDUSTRIAL PARKS - THE BASIS
OF ECONOMIC DEVELOPMENT OF INDUSTRIAL REGIONS

CTBOPEHHS IHHOBAIIMHO-IHY CTPIAJIbHUX ITAPKIB — OCHOBA
EKOHOMIYHOI'O PO3BUTKY INTPOMUCJIOBUX PET'TOHIB

The article reveals the relevance of the problem of creating and organizing the activities of
innovation and industrial parks as a mechanism for the economic development of industrial regions,
activating the investment activity of the state with the aim of its economic growth. The world
experience of creating and operating industrial parks is considered. The importance of industrial
parks in modern economic conditions is highlighted. The prerequisites and main directions of creating
industrial parks in Ukraine are revealed. Possible financing conditions and directions of state support
for industrial parks are analyzed. Specific examples of their creation in individual regions of Ukraine
are considered, the advantages and disadvantages of special investment regimes are determined.
Proposals are provided, the implementation of which will contribute to increasing the efficiency of the
functioning of industrial parks and ensuring their positive impact on the development of the economy
of industrial regions and the national economy.

It is shown that it is regional innovation and industrial parks with cluster-industry
organization of production complexes in key sectors of the economy that can become energizers of the
recovery and growth of the Ukrainian economy. The creation of such technological clusters requires a
comprehensive approach, including strengthening ties between scientific institutions, industrial
enterprises, business and government bodies.

To ensure the innovative development of the Dnieper region and intensify the practical
implementation of scientific inventions in the form of industrial samples, it is proposed to create a
High-Tech Park on the basis of the Dnipro State Technical University - “Dnipro Scientific and
Industrial Park of Applied Research and Innovation Projects “KREMIN” with a special tax and legal
regime that ensures the creation of favorable conditions for the successful development of business in
the relevant sectors of the economy. According to the results of the analysis, it was established that for
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the effective socio-economic development of the regions and the country, one of the main mechanisms
for the accelerated recovery of the Ukrainian economy should be an effective state program for the
development of regional innovation and industrial parks with an industry cluster organization, taking
into account the specifics of specific territories.

Key words: innovation parks, cluster approach, industrial cluster, industrial regions.

Y cmammi poskpumo axmyanvuicme npobremu CmeopeHHs U opeanizayii  OisbHOCMI
IHHOBAYITIHO-IHOYCMPIANbHUX NAPKIE 8 SAKOCMI MEXAHI3MY EeKOHOMIYHO20 PO38UMKY NPOMUCLOBUX
pecionie, axmugizayii ineecmuyiiiHol OisibHOCMI 0epoicasy 3 Memoi il eKOHOMIYHO020 3POCHAHHAL.
Pozenanymo ceimosuii 0oceio cmeopenns Ui QyHKYioHy8anHs iHOycmpianrbHux napxis. Buceimieno
3HAUenHs THOYCMPIATbHUX NAPKI@ ¥ CYYACHUX YMO8ax 20cnodapioganis. Poskpumo nepedymosu ma
OCHOBHI HANPAMKU CMBOPEHHS THOYycmpianvHux napkie 6 Vkpaini. Ilpoananizoeano mooscausi ymosu
Qinancysanns ma HANPAMKU 0epAHCABHOL RIOMPUMKU THOYCIMPIANbHUX Napkie. Po3ensiHymo KoHKpemHi
NPUKIAoU iX cmeOpeHHsi 8 OKpemux pezionax Ykpainu, eusnayeno nepegazu ti HeOOMIKU CHeYIanbHUX
pedicumie  ingecmysanHs. Hadaui nponosuyii, peanizayis akux —cnpusmume  NiOBUULEHHIO
eexmusHocmi QyHKYIOHYBAHHS IHOYCMPIATbHUX NAPKIE Ma 3a0e3nedeHHs: ix NO3UMUEHO20 6NIUGY HA
PO36UMOK eKOHOMIKU NPOMUCTIOBUX Pe2iOHI6 Ma HAYIOHAIbHOI eKOHOMIKU.

Tokazano, wo came pe2ioHaNbHI IHHOBAYIIHO-THOYCMPIATLHI NAPKU 3 KIACMEPHO-2ATIY3€60H0
opeanizayiero  BUPOOHUYUX KOMNILEKCI8 Y KAIOUOBUX CEKMOPAX eKOHOMIKU MOJCYMb cmamu
enepodicalizepamu  BIOHOGNIEHHA | 3pocmanHs  YKpaincvokoi — exoHomixu. CmeopeHHsi maxux
MEXHONO02IYHUX KIACMEPI8 GUMALAE KOMNJIEKCHO20 NIOX00Y 6KIYAIOYU 3MIYHEHHs 36 SI3Ki@ MIdiC
HAYKOGUMU YCIAHOBAMU, NPOMUCLOSUMY NIONPUEMCIEAMU, DIZHECOM Ma OP2AHAMU 81AOU.

Jlna 3abe3neuenns innogayiiinoeo pozeumxy IIpudninpoecvkoeo peciony ma inmencugixayii
NPAKIMUYHO2O BNPOBAONCEHHSI HAVKOBUX GUHAXOOIE Y GU2ISIOI NPOMUCTIOBUX 3DA3KIE 3ANPONOHOBAHO
cmeopumu  Ha 6a3i  [JHinposcvkoco OepacasrHozo mexHiunoeo yHigepcumemy Ilapx  @ucoxux
mexuonoziti — “IIpudninposcokuil HAyKOB0-IHOYCMPIATbHULL NAPK HPUKIAOHUX OOCTI0NCEHb MdA
innogayitinux npoexmie “KPEMIHbB” 30 cneyianbHum noOamKo80O-NpaGOGUM DENCUMOM, SKULL
3abe3neuye cmeopeHHs: CNPUSIMAUGUX YMO8 OJisl YCRIWHO20 PO3GUMKY Oi3Hecy y GIONOGIOHUX 2amy3sX
eKOHOMIKU. 3a pe3ynbmamamu aHanizy 6CIMAaHO6IeHO, WO 0151 eeKMUEHO20 COYIANbHO-EKOHOMIYHO20
PO3BUMKY pPe2iOHi6 | Kpainu 6 yilomy OOHUM I3 OCHOBHUX MEXAHI3MI8 NPUCKOPEHO20 NiOUOMY
eKoHOMiKU Yxpainu mae cmamu diesa OepacasHa npocpama po3eUmK) peLioHANbHUX IHHOBAYIUHO-
IHOYyCmpIanbHUX napkie i3 2any3eéor KIACMEPHOI0 Op2aHi3ayiclo 3 YPAaxy8awHsM cheyugiku
KOHKPEMHUX Mepumopii.

Knwuosi cnosa: innosayitini napxu, Kiacmepuull nioxio, NPOMUCTIOSULL KIACMED, NPOMUCTOBE
PECIOHU.

JEL Classification: L16, M11, Ol14

Problem statemen. One of the urgent problems of the Ukrainian economy is the search for
effective solutions for its modernization and restoration to ensure the sustainable development of the
country. A systematic analysis of possible ways to restore industrial potential and increase the
competitiveness of the domestic economy shows that one of the effective tools for solving these
problems is the cluster form of organization of production industries [1]. In the conditions of
constantly growing globalization and competition, the creation of industry clusters in Ukraine can
become an effective mechanism for the restoration and innovative development of the country's
economy [2]. In this regard, determining promising directions and conditions for the formation of
industry innovation and industrial parks and improving methods for modeling and optimizing the
cluster organization of regional industry is an urgently applied problem.

Analysis of recent research and publications. At the current stage of economic development
of several countries around the world, one of the effective factors of its success is the creation of
innovation and industrial parks with clusters of territorial and production complexes in key sectors of
the economy. Therefore, several scientific publications are devoted to the problems of analyzing world
experience and studying the conditions for the functioning of such formations to restore and ensure
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sustainable development of the domestic economy.

Thus, the dynamics of the development of the concept of “industrial agglomeration” and the
construction of a network of industrial parks on its basis in European countries are given in the work
[3]. The advantages of the functioning of industrial parks for regional industrial and economic
development are established. The results of the analysis of the functioning of innovation parks
(industrial, technological and scientific), as well as the prospects for their further development in
Ukraine and the world are highlighted in the work [4]. The main financial and legal aspects of
innovation activity characteristic of scientific and technological parks in Ukraine are analyzed.

The work [5] is devoted to the problems of generalizing world experience in the development
of industrial parks in Great Britain, Germany, Turkey, the USA, and China and identifying the
advantages of their operation for the economy of Ukraine. It has been established that an industrial
park unites enterprises of various fields of activity to produce innovative, environmentally friendly,
highly profitable, competitive products both on the domestic and world markets. It has been revealed
that in most countries the motivator for the creation of industrial parks is state programs of assistance
and provision of tax preferences.

The features of the development of the innovation environment of the national economy of
South Korea and China are considered in the work [6]. It is shown that in these countries’ innovation
parks are one of the effective mechanisms for attracting investments and ensure the production of the
majority of export products.

The prerequisites and main stages of the creation of industrial parks in Ukraine are given in
the work [7]. The leading and competitive features of industrial parks, conditions and benefits of
investment for each project participant are determined. The legislative framework, possible financing
conditions and areas of state support for industrial parks are analyzed. Specific examples of their
creation in individual regions of Ukraine are considered, and the advantages and disadvantages of
special investment regimes are identified.

The issues of the priority of the program strategy for the creation of industrial parks in
different regions of Ukraine as a prerequisite for balanced development and the state policy of the
effectiveness of benefits and preferences are considered in the work [8]. It is noted that the creation of
industrial parks is one of the effective factors for the development of territorial communities.

The experience of stimulating the development of industrial parks in the border regions of
Poland is considered in the work [9]. It is noted that when receiving state investments, the economic
development of the region of the park's activity and active cooperation with the national research base
should be ensured. The importance of industrial parks for the strategic development of territories is
emphasized in the work [10]. Based on the Polish experience, the main features of the creation of
industrial parks to ensure the sustainable development of territories, in particular rural ones, are
highlighted. A model of the functioning of the Lublin Science and Technology Park is presented.

In [11], based on the analysis of the state of development of industrial and technological parks
in Poland, the Czech Republic and other countries, it is noted that the creation of such parks is an
effective mechanism for the development of organizational networks with the participation of
industrial enterprises. It was determined that the leaders in the application of such an approach in
Ukraine are Kyiv and Lviv regions.

Substantiation of the directions of further development of economic clusters and the
conditions for implementing a cluster approach in the economy of Ukraine for the revival of
production, destroyed infrastructure, logistics networks, the national energy system, as well as the
development of human capital and regional innovation ecosystems are given in [12]. Using the
example of the Zaporizhzhia cluster "[AM", the main features of a modern economic cluster are
determined.

In works [13, 14] it is shown that industrial parks are one of the most effective mechanisms for
attracting investments and restoring the economic potential of Ukraine. In work [15], it is stated that
the development of industrial regions is the basis for the restoration and competitiveness of the
domestic economy.
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Based on the analysis of the conducted research on the topic of industrial parks, it should be
noted that several aspects of the practical implementation of projects for the development of industrial
parks and their transformation into scientific and innovative ones require further development.

Formulation of the study purpose. The purpose of this study is to analyze modern
approaches to using the infrastructure of industrial parks as an effective mechanism for restoring
economic activity, attracting investments for the sustainable development of regions, and identifying
promising areas for the functioning of industrial industry clusters.

Presentation of basic research material. Currently, Ukraine finds itself in an extraordinary
situation, where existing risks and threats stimulate the introduction of innovative approaches for the
accelerated restoration of scientific, industrial and economic potential. The implementation of such a
qualitative transition is possible based on the use of proven mechanisms for overcoming similar crisis
situations from the experience of developed countries. Thus, the post-war recovery and ensuring
accelerated rates of long-term economic growth of Japan and West Germany occurred due to:

— creation of new high-tech enterprises instead of pre-war ones;

— introduction of innovative technologies at enterprises, which allowed to produce highly
competitive products;

— development and production of new consumer products;

— state policy of promoting the development of private entrepreneurship;

— state stimulation of high-tech industries through bonuses for companies that export products
with high added value, in particular, machine-building, rather than raw materials.

It should be noted that an important role in the recovery of the economies of these countries
was played by an international project of financial support for the economies of these countries,
known as the “Marshall Plan” [16]. At the same time, the significance of the implementation of the
“Marshall Plan” for the recovery of the economy largely consisted in determining the priority areas of
industrial development.

The cluster form of industrial organization is also successfully used in modern Germany. The
country has more than 200 industrial parks - from the automotive industry to the high-tech sector [4].
The most famous examples of successful cluster associations in Germany:

— the “Automotive Cluster” cluster of car manufacturers, whose task is to create a European
center for high-tech products of the automotive industry;

— the “Silicon Saxony” cluster of manufacturers of micro- and nanoelectronics, software,
“smart” systems and chip manufacturers in Saxony;

— the “BioEconomy” cluster in the field of bioeconomy and plant sources in Saxony-Anhalt.

Of particular importance is the study of China's experience in applying the mechanisms of free
economic zones and industrial clusters, which have launched the transformation processes of the
Chinese economy. The term cluster was first introduced in mathematics and means a physically close
location within the borders of one region of logically related objects. Accordingly, an industry cluster
is an associated territorial-industry association of technologically interconnected business entities and
service systems: financial, scientific and technical, production, information and social infrastructure of
the region. During 1990-2015, 54 special zones for the development of high-tech industries were
created in China, in which 28,388 firms with 3.49 million employees and a sales level of 1 trillion
yuan/year operated. The Ministry of Science and Technology and regional authorities were
responsible for the creation and development of clusters in these zones. This approach has played a
major role in China's GDP growth, job creation, and investment attraction. These entities account for a
third of China's high-tech exports. They employ more than half of China's high-tech firms, developers,
and research institutions. According to the concept of the China Institute of Industrial Economics, one
of the main directions of modern economic development is the transformation of industrial clusters
into innovative ones [6].

Analysis of current trends in economic development shows that the cluster approach is an
effective mechanism for developing an innovative competitive economy. Therefore, it is regional
innovation and industrial clusters of sectoral territorial and production complexes in key sectors of the
economy that can become energizers of the recovery and growth of the Ukrainian economy. The
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creation of such technological clusters requires an integrated approach, including strengthening ties
between scientific institutions, industrial enterprises, business and government bodies. For innovative
economic development of industrial regions, it is first necessary to formulate the principles of creating
modern effective research centers focused on applied research. One of the most effective examples is
the Stanford Industrial Park created based on Stanford University, which became the framework for
the Californian technological cluster, known as “Silicon Valley” [4]. Encouraging teachers and
students to commercialize the results of their research and increase their value through the introduction
of competitive implementation mechanisms was essential to the success of this project.

In modern conditions, one of the effective indicators of the level of economic development of
countries in the world is the global competitiveness index. Thus, according to the IMD report “The
IMD World Competitiveness Yearbook. 20247, Singapore was once again recognized as the world
leader in competitiveness, once again bypassing the long-standing leaders, the United States of
America (12th place in the ranking) and Hong Kong (5th place). The country managed to become a
world leader in competitiveness thanks to high economic indicators, which were formed due to the
volume of international trade, primarily high-tech exports and mastered investments, developed
technological infrastructure, including telecommunications, which provides high-speed Internet
access, stable indicators in the education system and the availability of a highly qualified workforce,
the effectiveness of methods for creating new enterprises, etc. Thanks to its strong economy, labor
market, and healthcare and education systems, Switzerland ranked 2nd, while Denmark ranked 3rd
due to the steady growth of its economy, which is shaped by strong international trade, while its
scientific infrastructure, healthcare and education systems demonstrate sustainable results. In addition,
the country has shown very good results in international investment and productivity, ranking first in
Europe in business efficiency [17].

Based on current trends in the development of innovation and industrial parks, it is necessary
to pay attention to the importance of forming a cluster organization of industrial production at the
regional level. Therefore, to ensure the innovative development of the Dnieper region and intensify the
practical implementation of scientific inventions in the form of industrial samples, it is proposed to
create a High-Tech Park based on the Dnipro State Technical University — “Dnipro Scientific and
Industrial Park of Applied Research and Innovation Projects “KREMIN”. A special tax and legal
regime are being introduced for the subjects of the scientific and industrial park, in which favorable
conditions for the successful development of business in the relevant sectors of the economy operate.
The High-Tech Scientific and Industrial Park has the right to provide tax benefits for participants on a
systematic basis. Residents of the High-Tech Park are exempt from all corporate taxes, including value
added tax, income tax, and customs duties. Individual income tax for employees of resident companies
of the park should be a fixed rate of 10%. This approach will allow to fully utilize the educational,
scientific research, professional and infrastructure potential of the Dnieper region. The results of the
conducted scientific research should be published in scientific publications indexed in domestic scient
metric databases.

Of great importance for the effective economic development of the region is the creation and
stimulation within the high-tech park of clusters for the development of innovative strategic industries,
such as: energy sources and energy-saving technologies; nanotechnology, microelectronics and
information equipment; information systems and technologies; mechanical engineering and
instrument-making; production of electronics and electrical engineering; industrial and transport
machinery and engineering equipment; high-quality medical equipment; aircraft construction, rocketry
and space industry; automotive industry, shipbuilding and production of railway transport vehicles;
metallurgy: production of cast iron and steel; equipment and technologies for processing raw materials
of ferrous and non-ferrous metals; production of metal products; production of stainless steel products;
new materials, chemicals and biotechnology; oil extraction and oil refining industry; production of
electrical appliances and household electrical appliances; production of plastic products; light industry,
production of clothing and footwear.

Within the framework of industry-specific regional innovation and industrial clusters,
manufacturers, suppliers, financial organizations, which are closely interconnected and provide the
production process, as well as logistics enterprises, are concentrated. It should be noted that the
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efficiency of the implementation of flow processes of interaction of the participants of the cluster
structure is ensured by the transport and logistics cluster, which can have an independent form of
cluster organization and be integrated into the structure of the High-Tech Park. As a result, the
industrial cluster becomes an effective mechanism for creating and producing high-quality innovative
products with high added value and a sufficient level of safety margin. In the future, it is planned to
determine specialization for the above industries in the form of: production of nuclear fuel cycle
elements for the development of nuclear energy; modernization of energy facilities; titanium, lithium
and aluminum production; production of machine tools and power tools; production of agricultural
machinery; cars, motorcycles and electric scooters; production of building materials; petrochemicals;
paper production; pharmaceuticals; production of household appliances (washing machines, air
conditioners, hoods, irons, vacuum cleaners, umbrellas, thermoses, dishes); bearings, automotive
components; production of various types of metal doors and fittings, etc.

The creation of the proposed innovation park will allow the park residents to use all types of
resources more productively and rationally and will provide opportunities to:

— create new production facilities using innovative technologies, a high level of
competitiveness and strengthen the processes of specialization and division of labor;

— expand the volume of exchange of ideas between the park's participating firms and use the
innovative potential of a larger number of employees in various fields;

— increase the number of jobs and solve the problem of unemployment;

— improve the development of all industries that will operate within the cluster;

— increase budget revenues;

— ensure the training of specialists in educational institutions who are needed in the region;

— attract additional investments and improve the economic climate;

— develop engineering, transport and logistics infrastructure;

— increase the number of production sectors;

— actively develop the region's industry;

— increase export potential.

From the perspective of the theory of systems analysis, an industry cluster is a complex multi-
component system, the complexity of mathematical modeling of which depends on the number of
interacting elements: enterprises, organizations and economic entities and the number of functional
relationships between them. It is proposed to carry out research and optimization of the functioning of
such a system based on an integral macroeconomic model of an industry production cluster. For this, it
is assumed that an industry cluster is a dynamic system whose state at time t is determined by the
vector x(f). The state of the system changes in accordance with the action of control parameters u(z),
which are called system control. Under such conditions, the mathematical model of the functioning of
an industry cluster can be represented by the following system of differential equations:

dx/dt = f(x(t),u(t),t), (1)
where x(7) is the current state of the industry production cluster; x(¢f) € X, X is the set of permissible
system states; u(¢) is the control function, u(f)eU, U is the set of permissible values of control
parameters; f is the vector function of the development (dynamics) of the system state taking into
account the interaction of cluster elements.

In system (1), control is determined by the condition of effective functioning of the cluster
according to the criterion of maximizing the efficiency of the industry production process for a certain
period [¢,, t], which is given by the optimization functional in the form:

E= ft’f ®(x(t), u(t), t)dt—max, )

where [?;, £;] is the specified time of the start and end of the production process; @(x(t) is the
functional for determining the efficiency of the industry production system for the current values of its
parameters; u(f) is the parameters of optimal control of achieving the goals of the production process.
It should be noted that the consideration of special regimes of customs and tax benefits, socio-
economic development and others for each of the cluster participants in the dynamics of the system
development is ensured by the possibility of setting its own control trajectories and setting additional
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conditions for taking into account the state of the competitive environment. The proposed approach
allows optimizing the functioning of industry clusters of production processes and determining the
prospects for their development.

The economic efficiency of the functioning of the industry cluster of the industrial region is
clearly demonstrated by the possibility of implementing various sales options for metal products.
Thus, the sale of one ton of rolled metal gives an income of about $1,200, and the manufacture of
hairdressing scissors from the same volume of metal allows you to get a corresponding income of
about $200 thousand, that is, metal processing using medium-complexity technologies allows you to
increase the income from its sale by more than 160 times. It should be noted that when using modern
high-tech metal processing processes, this indicator can be significantly improved.

To increase the efficiency of their activities, cluster participants can organize joint research
and development work to find innovative solutions, minimizing the time to market for new products
and technologies. The interaction of all cluster participants allows obtaining certain advantages due to
the emergence of a synergistic effect of the combined efforts of such an entity:

— optimization of the use of infrastructure and necessary resources;

— coordination of innovation, production and marketing strategies of cluster participants;

— increasing the competitiveness of industrial products;

— ensuring comprehensive security of supply chains;

— development of scientific and technological infrastructure;

— activation of educational, research and innovation activities;

— creation of mechanisms for coordinating the interests of government, business, science and
educational institutions.

It should be noted that the creation of industrial clusters in the regions is supported by
structures involved in the organization of industrial high-tech structures:

— Association of Industrial Automation Enterprises of Ukraine (APIU) - the founder of the
Industry 4.0 movement and the National Strategy 4.0 project with an emphasis on cluster
development;

— Ukrainian Cluster Development Agency CLUST-UA;

— Public Organization "High-tech Office Ukraine" - coordinator of the development of IAM
clusters in Ukraine.

Conclusions. As a result of the analysis, it was found that one of the effective mechanisms for
increasing the country's competitiveness and developing industrial regions is the creation of innovation
and industrial parks. Logistics and industrial infrastructure based on innovation and industrial parks
can become one of the main components of a guarantee of stability for Ukrainian business, the
introduction of innovations and investments in the development of territories. For the successful
implementation of relevant mechanisms for the restoration of socio-economic development of the
Dnieper region and the intensification of the practical implementation of scientific inventions in the
form of industrial samples, it is proposed to create a High Technology Park based on the Dnieper State
Technical University - “Dnieper Scientific and Industrial Park of Applied Research and Innovation
Projects “KREMIN”. At the same time, the program for supporting regional innovation and industrial
parks should become nationwide, which will ensure a steady increase in the production of high-tech
products and prospects for attracting investments and releasing competitive products to world markets.
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