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OPEN SOURCE: THE CASE OF CHANNELS

The Open Source paradigm is taking over the
world: 37% of all companies use Open Source software;
large companies are almost twice as likely to use open
source software as small counterparts (63% vs. 37%);
the number of Forbes Global 2000 companies using
open source solutions tripled; 79% of the world's
software vendors use open source code to build
commercial systems [1].

Open Source is a form of the free software
movement, which was founded by Richard Stallman. It
was he who in 1983 started the GNU project to create a
Unix-like operating system that would have only open
source software. In 1984, Stallman left MIT to devote
himself fully to the GNU project. In the early 1990s,
almost all the necessary components of the system were
developed, with the exception of the core. Linus
Torvalds, a Finnish student of Helsinki University
created it as a hobby. The kernel's name "Linux" was
invented by Ari Lemmbke, the server administrator of the
university network.

Richard Stallman considered and called his
software free (free software, software libre) in contrast
to proprietary software, which is protected by property
and/or non-property copyright. Proprietary software has
closed access to the code, does not allow changes,
duplication, distribution and resale.

The fact that a program is provided for free does
not mean that it is free: there are free software products
whose source code is not published or there are
restrictions on their use or distribution. And, conversely,
open software does not necessarily have to be free:

copies can be distributed for money, but the user cannot
be restricted in any of the specified rights.

The most famous example of a proprietary
computer operating system is Microsoft Windows.
Open source operating system — Linux. An open source
Linux system developed by enthusiasts for use on their
own computers, thanks to the support of IBM and
others. Large companies, gained popularity as a server
operating system. It is installed on many hardware
platforms, smartphones, tablet PCs, routers, automation
devices and other gadgets.

Stallman himself does not accept the alternative
name "Open Source", at least in relation to programs
under the GNU Lesser GPL licenses, because, in his
opinion, this term hides the true purpose of such
software, which is freedom. Despite this, the concept of
Open Source is catching on even outside the software
field.

If you look into history, the activities of Eliezer
Ben-Yehuda, a man who spent his whole life engaged in
the revival of Hebrew as a modern spoken language, can
well claim the place of the forerunner of Open Source.
The beer "Voresel" is worth to be mentioned in this
regard also (translation means "Our beer") [2]. The
drink was created by Danish students as a challenge to
Carlsberg's closed-code beer. To begin with, the
students met with the author of a Danish book on home
brewing. Then they agreed on the type of beer they
wanted, bought the ingredients and brewed about 100
liters of beer right in the university canteen. Thus,
according to software traditions, version 1.0 of "Our
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beer" appeared. The recipe, as for any software product
with open source code, was published with the statute of
"license of national creativity", after which people from
Mexico, Brazil and even Afghanistan joined the
experiments in making the Open Source product.

But an Open Source product, if it is interpreted as
any development open to study, modify, replication,
distribution and resale, according to the authors of this
work, can refer to much larger phenomena that are far
from the field of software. The purpose of the work is to
demonstrate the moment of open source code as a case
studies, in particular, of the maritime transport channels.

Research methods:
abstraction, synthesis, case studies.

theoretical—analysis,

Case study 1. Modification and replication of
Hohenwarte Dams’ design (on the Elbe) during the
reconstruction of the Panama Canal.

In 2006, the decision of the Panama Canal
administration to increase the capacity of the transport
artery of world importance due to the construction of the
third line of locks (significantly increasing overall
dimensions — 420 m long, 60 m wide and 18 m deep,
with the length of each lock up to 2.4 km) was adopted
in 2006. It was a technological, but more of an
environmental challenge. Regularly filling the locks
with water required 8 million tons of fresh water per
day. The expansion of the canal with the construction of
new locks made it necessary to double the consumption
of water resources. This required new reservoirs with
new dams, resettlement of residents of entire districts,
which is impossible without great political tension.
Even in a tropical country where up to 2,500 mm of rain
fall annually, saving fresh water becomes the most
important task for engineers.

The delegation from the Panama Canal Authority
discovered the solution to the problem as a result of
studying the design of the Hohenwarthe Dams on the
Elbe River in Germany: the water that passed through
the lock during lifting and lowering operations is
partially returned for reuse, and not, as usual, dumped
into the ocean [3].

The borrowed technical-technological solution
turned out to be very important against the background
of the current drought, from which the Panama Canal is
currently suffering. Passing through the old lock system
requires about 500 million liters of water per vessel,
while the new route requires 200 million liters. As a
result, the daily throughput capacity of one set of locks
for Panamax class vessels has decreased from 23 to 16,
and for many of the larger Neopanamax vessels serving
the locks in 2016, has remained at 10 vessels per day [4].

Case study 2. Modification and replication of
Berendrecht (Antwerp) lock door design during the
reconstruction of the Panama Canal.

A solution to the maintenance problem for the 730 t
double-leaf flood gates has been found in Europe, where
locks were already capable of passing the vessels of Post

Panamax size. The Belgian Berendrecht Lock in
Antwerp became an analogue. The gate has wheels and
can roll out and block the airlock chamber. Particularly
attractive in such a design is the possibility of turning
any of the niches into a miniature dry dock, which
allows you to carry out all the necessary preventive and
repair work with the mechanisms of lock gates without
stopping the movement of ships along the canal.

Case study 3. Adaptation and replication of the
procedure for the passage of vessels with a large
sediment through the Suez Canal in Ukraine.

Unlike the Panama Canal, the Suez Canal has no
locks, so the only limiting parameter is sediment. Ships
capable of passing through the Suez Canal with a full
load of 150,000 tons are called Suezmax. The passage
of ships with a larger tonnage makes it necessary to
unload a part of the cargo when entering the canal and
load it on board after leaving the canal [5].

The scheme developed for the Suez Canal was
implemented in a certain way for the handling of
Capesize vessels in the Black Sea ports of Illichivsk and
South. The name Capesize was given to ships that are
not able to pass through the Suez and Panama Canals
due to their dimensions and therefore have to go around
Cape Horn in South America or the Cape of Good Hope
in South Africa. Transformations of the global economy
contribute to the increase in the size of the Capesize
class fleet.

This is what exacerbated the problem of port
servicing of heavy cargo ships in the ports of Ukraine,
which are relatively shallow, and sparked interest in the
experience of shipping supertankers through the Suez
Canal.

Modernization of the specified scheme found two
types of implementation in Ukrainian practice. First, it
is incomplete loading of ships near the quay wall with
additional loading of materials on the outer road. The
first application of such experience took place in 2016
in the Illichiv port (now the commercial port of
Chornomorsk) during the maintenance of the Capesize
Greek bulker "Anangel Astronomer". 176.5 tons of iron
ore raw materials were to be loaded. At the first stage,
directly in the water area of the port, more than 121,000
tons were loaded, the rest (55,000 tons) was loaded at
the external roadway at a depth of 20 m [6].

Experts consider the processing of a Capesize
vessel completely at the berth of a Ukrainian port,
without operations on an external roadway, a new
method of domestic logistics. The first experience of
using the scheme, which was developed on the basis of
foreign experience by the company "Metinvest", was the
loading operation in 2016 of the bulk carrier "Frontier
Youth" with the acceptance on board of the initial part
of the ship's batch (110.5 thousand tons of iron ore
concentrate of the company "Metinvest") in the port of
Chornomorsk with further loading of the second part
(64.2 thousand tons) in the port of Pivdenny. The
commercial port of Chornomorsk and the port of
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Pivdenny are part of the port economy of the so-called
Great Odesa. The total volume of cargo on the vessel
"Frontier Youth" amounted to 174.7 thousand tons of
ore concentrate [7].

Case study 4. Mobius forms.

Scientists from Manhattan David Stark and
Elizabeth Anne Watkins (Columbia University, USA)
proposed a way of doing business, according to which
the subject does not create (bade) assets, does not
acquire (buy) them, does not use them cooperatively
(cooperate), — it co-opts them (co-opt), that is, to make
use of for one's own purposes [8]. Thus, the Amazon
company, which at the stage of the Internet trade
development did not have its own stores, used the stores
of the retail giant Best Buy as its storefront. The retailer
was losing revenue because any owner of the app
installed on their mobile phone could buy an item they
liked from a Best Buy retail store on Amazon at a
significant discount.

In the context of Mobius forms, the expression of
E. Lorenz (Edward Lorenz) regarding the flapping of a
butterfly's wings in Panama (in the original Brazil),
which is capable of causing a tornado in Texas [9],
becomes appropriate. The case of the modernization of
the Panama Canal actualized the idea of "Post
Panamax" — container ships with a capacity of up to
12,000 TEU instead of the existing "Panamax" with a
capacity of 4,000 TEU (twenty-foot equivalent unit).
But the arrival of one such container ship can paralyze
the workings of the entire port economy. To avoid this,
a major reconstruction was needed, in particular, the
Bayonne Bridge, which since 1931 has been among the
five largest structures of its kind in the world. The
Bayonne Bridge connects Staten Island, New York, and
Bayonne, New Jersey, and under its spans the Kill van
Kull Channel, ships pass to the two (New York and New
Jersey) busiest ports on the east coast. It took a major
project launched in 2013 to raise the road surface 215
feet (over 65 m) above the water.

The Panama Canal reconstruction project cost
$5.25 billion [10], Americans spent 1.3 billion dollars at
work on raising the Bayonne Bridge roadway and
modernizing the New York harbor.

Hands-on maintenance of vessels of the new series
is available at one or two ports in Northern Europe, two
or three ports in Asia and one port in North America
[11].

The decision to modernize the canal, which was
supported by 79% of Panamanians who came to the
referendum, was the most satisfied with the Chinese
business structures, both managing the canal and those
that accelerated the supply of Venezuelan oil to China
for themselves. The task of paying for the consequences
of the "historic" transformations is left to Staten Island-
bound drivers, who each pass on the bridge costs them
from $12.50 to $15.00 [12].

Actors-builders of economies of Mobius forms
[13], seek to co-opt the activity of open-sourcers.
However, the importance of the Open Source pheno-
menon is growing more and more in the context of
ecology and sustainable development. The international
community should promote the transformation of
proprietary forms into Open Source forms of nature,
with their openness, economic attractiveness, and wide
availability. Open Source approaches are more suited to
the Industry 5.0 paradigm.

Conclusions

Open Source is gaining more and more popularity
in the software industry. Open source computer
programs, the same as Linux, place on a large number
of hardware platforms, embedded in smartphones, tablet
PCs, routers, automation devices and other gadgets. But
the authors of this work, using the case of sea channels,
prove that the phenomenon of Open Source is much
more powerful and wider in terms of implementation
than the software world.

The following cases studies are presented: 1)
modification and replication of Hohenwarte Dams’
design (on the Elbe) during the reconstruction of the
Panama Canal; 2) modification and replication of
Berendrecht (Antwerp) lock door design during the
reconstruction of the Panama Canal; 3) adaptation and
replication of the procedure for the passage of vessels
with a large sediment through the Suez Canal in
Ukraine.

The content of the given cases demonstrates
compliance with Open Source principles. In
conversation, canal officials make it clear that they see
themselves as carrying on a grand engineering tradition.
Speaking of the original builders, Alberto Aleméan
Zubieta, CEO of the ACP, says, "If you look at this canal
through the eyes of an engineer, it is still so impressive
what they did, how imaginative they were." He and
other officials stress that, in contrast to the original
construction, the challenges facing the expansion mostly
involve well-known technologies [3].

The case of the reconstruction of the Panama Canal
in the light of the Mobius forms, i.e. management
methods based on the principles of asset co-optation, is
considered separately. It was concluded that actors-
builders of economies of Mdbius forms are able to co-
opt the activity of open-sourcers. However, the
importance of the Open Source phenomenon is growing
more and more in the context of ecology and sustainable
development. The international community should
promote the transformation of proprietary forms into
Open Source forms of nature, with their openness,
economic attractiveness, and wide availability. Open
Source approaches are more suited to the Industry 5.0
paradigm.
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Yepepatcskmii JI. 0., Iunaunbknii 1. B., Mumanos A. FO. Open Source: ka3yc cyTHONJIABHUX KAHAJTIB

V cBiToBiii npaktuui GpeHomen Open Source 3a3BHYail aCOIHIOETHCS 3 MPOTPaMHUM 3a0e3MeUeHHAM. AJle HACIIPaB/i MOHATTS
BIIKPUTOTO KOy HabaraTo mmmpiue. € HaBiTh NPUKIAAN NUBA 3 BIAKPUTHM KOAOM. JIOCIiIKEHHS IIPUCBAYCHO MPUKIANLY MOPCHKUX
kanaiiB (ITanama, Cyenp) y KOHTEKCTi IeMOHCTpaLil ocobnmBocCTel, xapakrepHux st peHomena Open Source. Ha 111 Bumor mozno
3a0e3MeyeHHs CTAJIOro po3BUTKY miaxin Open Source MOKe CTaTH BUPIIIAIBHUM Y IUIAHI HPOMHUCIIOBOTO PO3BUTKY, PECTPYKTYpH3aLlii
iH}pacTpyKTypH Ta 3MEHIICHHS BIUIMBY Ha HaBKOJIMIIHE CEPEIOBHILE B LIOMy. PoO0Ta Mae XapakTep TEOPETHYHOTO JAOCIIKEHHS,
30KpeMa 3 BUKOPUCTAHHSIM METOAIB a0CTparyBaHHs, aHaJli3y, CHHTE3Y, KeHCiB.

Kniouoei cnosa: Open Source, BITKpUTHIl KO, MOPCHKI KaHaJIM, IPOMUCIOBHI PO3BUTOK, PECTPYKTYpH3allis iHQpacTpyKTypH.

Cherevatskyi D., Lypnytskyi D., Myshanov A. Open Source: the Case of Channels

In global practice, the Open Source phenomenon is usually associated with software. But in reality, the concept of open source
code is much broader. There are even examples of open source beer, etc. The study is devoted to the case study of the sea canals
(Panama, Suez) in the context of demonstrating the features characteristic of the Open Source phenomenon. Against the background
of the requirements for ensuring sustainable development, the Open Source approach can become decisive in terms of industrial
development, infrastructure restructuring, and reduction of the environmental footprint in general. The work was carried out by the
method of theoretical research, in particular, using the methods of abstraction, analysis, synthesis, case study.

Keywords: Open Source, open code, sea channels, industrial development, infrastructure restructuring.
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DEVELOPMENT OF THE MECHANISM OF DIVERSIFICATION
OF RESOURCES USED BY ENTERPRISES
OF THE AGRICULTURAL COMPLEX IN A STRATEGIC PERSPECTIVE

Problem statement and its connection with
important scientific and practical tasks. In the context
of globalization of the world economy, enterprises of
different industries, associated with the interpenetration
of technology and capital, are diversifying their
financial and economic activities. The effectiveness of
its implementation directly depends on the timely focus
on the types of goods, works, services that are in demand
and competitive.

Research on the competitiveness of products of
various sectors of the economy is becoming increasingly
important. One of the main branches of agriculture in
small and medium-sized businesses is and remains
animal husbandry. The production of competitive
products and ensuring the sustainable position of small
and medium-sized enterprises in the agricultural market
requires a change in production costs by creating a
perfect management accounting system, which provides
internal users with information for effective
management. After all, the level of competitive products
and the results of economic activity of the enterprise
largely depend on the level of costs.

It is the rational, balanced and reasonable
application of the diversification strategy that allows the
company to obtain a number of additional benefits and
competitive advantages. Economic practice confirms
the expediency of creating diversified economic entities
that would function as complex, multifaceted economic
systems.

Analysis of recent publications on the problem.
Well-known domestic and foreign scientists have made
a significant contribution to the development of issues
related to the mechanism of diversification of used
resources, cost management system and methods of
accounting for agricultural production costs in the
management accounting system in small and medium
business: F. Butynets [1], I. Belova [2], S. Holov [3],

O. Hutsaliuk [4], I. Davidovich [6], V. Len [7], I. Luka-
va [8], N. Tkachenko [9], V. Farion [10], R. Zhovno-
vach [15] and some others.

Allocation of previously unsolved parts of the
general problem. Despite the large number of scientific
studies, the issues of improving the organizational and
economic mechanism of diversification of resources
used, regulation and optimization of agricultural
production costs in the management accounting system
of small and medium businesses remain uncertain.
Therefore, there is a need for further in-depth study of
theoretical and methodological developments aimed at
determining methods of regulation and optimization of
production costs in the management accounting of small
and medium-sized businesses, which determines the
relevance of the chosen topic. The purpose of the article
is to study the issue of regulation and optimization of
production costs in the management accounting system
of small and medium business, expanding the concept
of «costs», consider methods of accounting for
production costs and emphasize the main points of
management accounting of small and medium
businesses.

Formulation of research objectives (problem
statement). The purpose of writing this study is to
identify areas for improving the mechanism of
diversification of resource use and cost management in
small and medium-sized businesses.

An outline of the main results and their
justification. Trends in the development of the
country's economy indicate the presence of motivational
factors for the formation of diversification policy in the
development of various sectors of the economy. The
search for a mechanism to diversify the use of resources
and cost management should determine the direction of
restructuring of existing capacity, structural changes
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based on reducing production costs, in order to select the
most profitable option for the development of industries.

In order to effectively implement the diversifi-
cation mechanism in the complex of agricultural
enterprises, it is necessary to solve a number of micro-
and macroeconomic problems. Particular attention
should be paid to determining areas for improving the
organizational and economic mechanism for
diversification of resources used and cost management.

It should be noted that diversification is a form of
production  organization that characterizes the
simultaneous development of different activities of
small and medium-sized businesses. The emergence and
development of diversification as a specific form of
organization of production are due to the real level of
production, the division of social labor. Diversification
is an important factor that ensures significant stability of
small and medium-sized enterprises, because it serves as
a guarantor of the risks of reducing demand for one type
of product. Adapting in this way to the conditions of
uncertainty and ensuring the stability of enterprises in
the external environment, diversification equalizes or
minimizes deviations from equilibrium, gives the
system a new look and a new property — summation.

Diversification of production performs a number of
functions:

= First, it determines the movement of the current
state of supply and demand in the direction of a new
equilibrium, but at a different level.

= Secondly, the redistribution of capital and the
implementation of new types of business activities
objectively changes, or rather expands the area in which
previously took place the circulation of funds of the
enterprise.

= Third, diversification draws the company into a
broader system of general circulation, covering the
intertwined cycles of different independent parts of
social capital as a set of circulations of capital.

Thus, the diversification of production, as one of
the forms of concentration and redistribution of capital,
creates the preconditions and direction of structural
adjustment. Diversifying their production, companies
penetrate into new industries and areas, expand the
range of goods and gradually become multidisciplinary
complexes. Therefore, diversification is nothing more
than the desire of enterprises to survive in conditions of
uneven economic development: the rapid growth of
some industries and the stagnation of others.

The functioning of agricultural enterprises in
modern economic conditions necessitates the
improvement of both the production process and its
management mechanism. In this case, the role of the
main driving force in the information support of
enterprise management and production and economic
activities of modern agricultural enterprises in general,
performs the system of management accounting.

According to the Law of Ukraine «On Accounting
and Financial Reporting in Ukraine» management

accounting is a system of processing and preparation of
information about the activities of the enterprise for
internal users in the process of enterprise management
[11]. In general, management accounting can be
understood as the process of identifying, measuring,
accumulating, analyzing, preparing, interpreting and
transmitting information used by management to plan,
evaluate and control within the enterprise.

Particularly acute is the issue of creating a system
of accounting and cost control for the development of
effective strategic management decisions in order to
timely anticipate the occurrence of adverse situations
and direct the activities of units of agricultural
enterprises to achieve positive end results.

It should be noted that the costs of the enterprise
are the main objects of management accounting, control
of which belongs to the competence of the enterprise.
Methodological principles of cost formation in
accounting are determined by the Regulation (standard)
of accounting 16 «Costs» [12].

This problem arises for enterprises whose activities
constantly have a seasonal impact on the production
processes and the formation of demand for products, in
particular, agricultural enterprises, which have a
decisive role in shaping the country's food security and
export potential. Seasonality of agricultural production
directly affects the intensity of use of financial, material
and technical, labor, energy and other resources of the
enterprise in certain periods of time during the calendar
year. Taking into account the fact that agricultural
enterprises are a proactive link in the real sector of the
economy, the seasonal nature of production determines
the parameters of the activities of industries that produce
and maintain agricultural products, carry out harvesting,
preservation, processing and sale of agricultural
products [15].

The issue of building an optimal cost management
system is important for any business entity, as well as
for agricultural enterprises.

Today, the problem of defining the essence of the
categories of «costs» is the subject of heated scientific
debate. Based on the analysis of methodological
provisions and economic literature, we can identify the
main statements about the content of the concept of
«costsy (table).

Thus, the creation of a scientifically sound system
of costs due to the need to optimize the production
process of livestock products, which includes the
organization of production, its stimulation, control of
operating costs, improving production relations in
structural units, strengthening the analytical data of
accounting registers for planning, forecasting and
solutions. It is necessary to build a modern concept of
costs for the production of livestock products in
agricultural enterprises, which would take into account
their industry specifics and meet the requirements of
effective management.
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Table
Scientific views on the definition of the essence of the category «costs»
Author Definition
V.S. Len [7] Costs should be seen as effort, and net revenue as the result of that effort. Efforts are

accumulated in inventories, work in progress, and their comparison with the results is possible
only at the time of sale or signing a contract of sale. To compare the efforts and results, the cost
of production is calculated

V. Ya. Farion [10]

The set of resources used in the process of the main and other ordinary activities, expressed in
value terms, calculated according to the rules adopted in the industry and motivated by the
purpose of profit, as well as reducing the company's liabilities to the budget, banks and other
creditors

N. M. Tkachenko [9]

Costs as consumed in the production process means of production that embody past labor (raw
materials, fuel, etc.) and means of labor (buildings, structures, machinery and equipment) in the
form of depreciation, which transfer their value to the newly created product

S. F. Holov [3]

Costs are treated as a multifaceted category, and its definition in economic theory and for
accounting purposes may differ significantly. Moreover, in management accounting in the
classification of costs must be guided by the principle — «different costs for different purposes»

R. I. Zhovnovach [15]

In management accounting, only current expenses incurred in the reporting period are classified,
and the costs of acquiring assets that will become current expenses in the future are not
considered in the classification. They represent a separate aspect of management accounting
and are reflected through the observation of the processes of capital investment and cash flows
accumulated for the acquisition and formation of assets

I. M. Lukava [8]

To make current management decisions (management cycle - up to 1 year) costs can be divided
into fixed and variable. The constants do not depend on the volume of output, and the variables
depend, although this dependence is rarely strictly functional. Variable costs, pre-grouping them
into proportional, progressive, degressive, regressive, stepped (hopping), stock and flexible. For
making operational management decisions, the implementation cycle of which is from several
hours to several days, the division of costs into fixed and variable is of no practical importance

at all

In turn, for effective management accounting and
information management needs in livestock enterprises,
the classification of costs must be carried out on target
requests, as it allows to distinguish from a wide range of
classification features those features and types of costs
that will not only solve the problem of tactical and
strategic nature of the management of the agricultural
enterprise, such as forecasting activities for the future,
increasing the level of profitability of production and
will have a direct impact on cost accounting, evaluation
of finished livestock products and work in progress.

For many agricultural enterprises, animal
husbandry is the leading industry. Recently, it is in
crisis. Implementation of measures to increase livestock
productivity depends, first of all, on the creation of an
effective cost management system, namely: analysis of
animal productivity; forecasting the optimal structure of
the herd, livestock yield, optimal feeding rations in
terms of groups of animals, production costs and
livestock output; development of budgets for costs and
output of livestock products; accounting for livestock,
costs and output; accounting and distribution of
overhead costs of livestock; control and analysis of the
efficiency of livestock production, determination of
deviations from the budgets of costs and output,
identification of the causes and culprits of negative
deviations; making management decisions to identify
reserves and ways to reduce costs, improve production
and quality of livestock products; material incentives for
employees based on the results of control.

11

Significant influence on the cost accounting
methodology is exerted by the organization and
technology of production, types of gross and marketable
products. These factors in most cases determine the
choice of cost accounting methods.

The method of accounting in the practical sense is
the use of various methods of processing the data, which
are documented (observation, measurement,
systematization and registration generalization), a set of
techniques and methods that allow accounting to
perform control, analytical and managerial tasks. The
main methods of management accounting are the
elements of the method of accounting.

The method of cost accounting is a reflection of the
ways of grouping and systematizing information about
the costs incurred in the process of achieving goals,
ensuring the achievement of the goal. In turn, the
method of calculation is a reflection of the distribution
of costs of the enterprise according to the established
items of calculation to determine the cost of certain
types or groups of products (see figure).

It should be noted that for all agricultural
enterprises is characterized by the allocation as objects
of accounting of technological groups of animals by
their species: the main herd of cattle; cattle for breeding
and fattening; main herd of pigs; pigs on rearing; pigs
for fattening; the main flock of sheep; sheep for
breeding and fattening; adult flock of birds (if
necessary — by species of birds); young birds, etc.
Separate analytical accounts are opened for each such
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Methods of accounting for production costs

Calculation

»| determines the cost :: >

accounting

Cost — the central element of accounting, analytical synthesis

of all work

Cost accounting
determines the
calculation

|

A 4

Cost accounting determines the calculation of the cost of
production. In this case, cost accounting and costing are
considered as separate stages — first cost accounting, then costing.
The first stage can exist without the second, the second without

the first —no

Calculation and
cost accounting
are identical

A 4

Calculation method (cost determination) as a set of methods of
analytical accounting of production costs, as well as economic
calculations to determine the cost of products, works and services

Calculation and
accounting is an

independent >

process

The method of cost accounting should characterize with the
necessary completeness and detail the process of their occurrence
and the order of formation in a particular production process, and

the method of calculation is a set of methods of analytical
accounting of production costs and methods of calculating the

cost of units

Figure. Approaches to understanding the methods of accounting f
or production costs of livestock products

Source: generalized on the basis of [1; 2; 10].

group of animals, which reflect the costs of keeping
animals and the output of livestock products.
Accounting for costs and output of livestock
products in terms of each technological group of animals
is conducted on a separate analytical account as part of
sub-account 232 «Livestock» synthetic account 23
«Production». The debit of this account takes into
account direct material, labor and other direct costs
incurred in the production of livestock products, and the
credit — output at fair value less expected costs at the
point of sale, or at planned cost (if it is impossible to
determine the fair value of the received products) [14].
According to Instruction Ne 291 [4], the costs
accumulated on the debit of account 91 «General
production costs» are debited monthly to accounts 23
«Production» and 90 «Cost of sales, distributed among
the objects of cost accounting. Due to the peculiarity of
agricultural production, which is the predominance of
manual processing of accounting data and the
complexity of calculations for the distribution of

overhead costs in practice overhead costs are not
distributed monthly, but accumulate in account 91 and
are distributed and written off at the end of the year [10].
Allocated overhead costs are debited to the cost items
by correspondence: Debit 23 — Credit 91, the unallo-
cated amount is debited to account 90 «Cost of sales».

Today, the article overhead costs is legally
enshrined as a mandatory component of the production
cost of production. Thus, the order of reflection of
overhead costs in the cost of production is an element of
the accounting policy of the enterprise. Therefore, there
is no need to indicate this in the order of the accounting
policy of the enterprise. In any case, this document
should reflect only those principles, methods and
procedures of accounting, the right to choose which is
provided by accounting standards.

Conclusions and perspectives of further
research. Based on the study, it can be stated that the
improvement of the diversification mechanism should
be defined as a set of methods and forms of management
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activities aimed at identifying and rational use of the
most profitable opportunities to achieve the goals. The
management system of production diversification
includes methods and procedures of analysis, planning
and control, as well as feedback, which allows to
improve the quality of management decisions.

It should be noted that in theory and practice there
are a number of features for the classification of costs,
which take into account various aspects of agricultural
enterprises of small and medium-sized businesses, as
well as form a variety of information for effective
management decisions. Thus, experience and research
show that the organization of management accounting

within specific agricultural enterprises, focused on
meeting the specific information needs of the
management system, will ensure its success in dynamic
economic conditions and help solve a wide range of
problems to optimize production costs of small and
medium businesses.

Thus, further study of the formation of the system
of accounting for production costs of small and
medium-sized enterprises in the agricultural sector, able
to generate information flows for management
decisions, which requires a sound approach to
determining the objects of accounting and costing,
establishing their relationship and interdependence.
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Mytepko I M., I'appunos O. C., Pabka B. A. Po3surox Mexanismy auBepcu@ikanii BHKOPHCTAHHMX pecypciB
NiAMPHEMCTBAMH arponpoMHCJI0BOr0 KOMILIEKCY B CTpaTeriyHiii nepcnekTusi

AxTyanbHicTh. B ymMoBax rio6anizaiii cBiTOBOi €KOHOMIKH MIIIPHEMCTBA Pi3HUX raty3eH, OB’ 13aH01 3 B3aEMOIPOHUKHEHHIM
TEXHOJIOTIH Ta KalliTajiB, IPOBOIATH JUBEpCH(DIKaIilo BIACHOI (hiHAHCOBO-TOCHOAAPCHKOI MisiabHOCTI. EdexTuBHICTS 11 311HCHEHHS
Oe3rocepeTHEO  3aJEXKUTH BiJl CBOEYACHO! OpieHTamii Ha BHAWM TOBapiB, poOIT, MmOCHYyr, sKi MalOTh MHONHT Ta €
KOHKYPEHTOCIIPOMOXXHUMH. Bce Oinpinoro 3HaueHHs: HaOyBarOTh JOCIIHKEHHS 100 KOHKYPEHTOCIIPOMOXKHOCTI MPOIYKINT Pi3HUX
rajgy3eil HapOJHOTO TOCIOAAPCTBA. BHPOOHMUTBO KOHKYPEHTHOI HPOJYKLii Ta 3a0e3MeueHHs] CTIHKOro CTAHOBHINA MiJIPHEMCTB
MaJIoro Ta CepeaHbOro Oi3HeCy Ha CLIBCHKOTOCHIOAAPCHKOMY PHHKY ITOTPeOy€ 3MiHU METOAIB BUTPAT BUPOOHHUITBA POIYKIIIT IUISIXOM
CTBOPEHHS Ha MiJIPUEMCTBAX JIOCKOHAJOI CHCTEMH YIPaBIiHCHKOTO OOJIIKY, IO HO3BOJISIE 3a0€3MEUNTH BHYTPIIIHIX KOPUCTYBaUiB
iHdopMariieo 1 epeKTHBHOTO YNPaBIiHHA. AJUKE piBeHb KOHKYPEHTHOI IPOAYKIII Ta Pe3ylbTaTH BiJ TOCIHONAPCHKOI MisTBHOCTI
mignpueMcTBa 6araTo B 4OMy 3aJIe)KaTh Bifl PiBHS BUTpAT.

Mera Ta 3aBaaHHsA. MeETOI0 HAlMCaHHS NaHOTO JOCII/PKEHHS € BU3HAUCHHS HANpPSMIB IOAO YIOCKOHAICHHS MEXaHi3My
nBepcHdikanii BAKOpUCTaHHS PEeCypCiB Ta yIpaBIIiHHSI BUTpaTaMU BUPOOHMIITBA B MAJIOMY Ta CEpeIHbOMY Oi3HECI.

PesyasTaTh. [l epeKTHBHOTO BIPOBA/LKEHHS MEXaHi3My IuBepcHpikamii B KOMIDIEKC] CLIBCEKOTOCIIOAPCHKUX MiIIPHEMCTB
HEOOXiIHO BUPIIIYBaTH HHM3KY IPOOJIEM MIKPO- Ta MaKpOEKOHOMIYHOIO xapakrepy. Ha ocoOmuBy yBary 3aciyroBy€ BH3HAYEHHS
HAMpPsMKIB yIOCKOHAJICHHS OpraHi3alliiiHO-eKOHOMIYHOTO MeXaHi3My auBepcudikaiii BHKOPHUCTAHUX PECYpPCiB Ta YIPaBIiHHSI
BUTpaTaMH BUPOOHHUIITBA.

Jocnimkena cdepa CiIbChKOTO TOCHOAAPCTBA SIK TBAPUHHUILTBO, SIKA 3aJIUIIAETHCS OMHIEI0 3 OCHOBHHX Tajly3ed CLIBCHKOTO
TOCIIOJJaPCTBA MAJIOTO Ta CEPEIHBOT0 Oi3HECY, CTOCOBHO BUPOOHUIITBA KOHKYPEHTOCIIPOMOXKHOI mpoxykuii. He3Baxatoun Ha BeIHKy
KiJIbKICTh HAYKOBHUX JOCHI/DKCHb, NMUTAHHS PEryJiOBaHHsS Ta ONTHMIi3alii BUTpaT Ha BUPOOHMIITBO TBAPHHHHUITBA B CHUCTEMI
YIPaBIiHCHKOrO OOJIIKY 3aIMIIAI0TECS He3po3yMinumu. [1ornubiIeHo BUBUYCHO TEOPETHKO-METOMOIOTIYHI PO3pOOKH, CIIPSIMOBaHi Ha
BU3HAYEHHS METOJIB PETYJIIOBAHHS Ta ONTUMI3allii BUTpaT Ha BUPOOHUITBO TBAPMHHHUIITBA B CHUCTEMi OOJIKY YHpaBIIHHS, IO
BU3HAYAE aKTYaJIbHICTh 0OpPaHOI TeMH.

PosrisiHyTO peryintoBaHHs Ta ONTUMI3aLil BUTPAT HA BUPOOHULITBO TBAPUHHMIITBA B CUCTEMI OOJIIKY YIIPaBIIiHHSA, PO3LIHPEHHS
HOHATTS «BUTPATUY, PO3IIIAAAIOTHCS METOAN OOJIIKY BUTPAT Ha TBAPUHHUIITBO TA HArOJIOUIYIOTHCS OCHOBHI MOMEHTH OOJIIKY BHTpaT
Y BUPOOHHUIITBI.

BupoOHHIITBO ~ KOHKYPEHTOCHPOMOXKHOI ~ HpOXyKWii Ta  3a0e3meueHHss  CTaOLIBHOI — Mo3Wmii  MIANPHEMCTB  HA
CUIBCBKOTOCIIOIapCHKOMY PHHKY BHMarae 3MiHH cOOiBapTOCTI NMPOIYKIlil TBAPHMHHMIITBA IIUIIXOM CTBOPEHHS JOCKOHAIOI CHCTEMH
001Ky yIpaBiiHHs, siKa A03BOJISIE HAABATH BHYTPIIIHIM KOPHCTyBa4yaM iH(pOpMaLiio [Jisi epeKTHBHOTO YIIPABITiHHSI.

3a3HaueHo, IO B Teopil Ta MpakTUIl iCHYe psa ocoOnuBocTeil kimacudikamii BUTpAT, SKi BPAaXxOBYIOTh Di3HI acleKTH
CUIBCBKOTOCIIOIapCHKOTO IiANPHEMCTBA Ta POPMYIOTH Pi3HOMAHITHY iH(OpMAamio 11 e(eKTUBHUX YIPABIIHCEKUX PillleHb. Takum
YHHOM, JIOCBIJ Ta JOCTIPKEHHS II0Ka3yIOTh, 1[0 OpTraHi3alis ynpaBJIiHCEKOTO 00Ky B MeXaX KOHKPETHOTO CIIIbChKOTOCHOAAPCHKOTO
MiANPUEMCTBA, OPIEHTOBAaHA Ha 3aI0BOJICHHSI KOHKPETHUX iHPOPMALIIHUX MOTPeOd CHCTEMHU yIpaBIliHHs, 3a0e3Me4nTh HOro ycmix y
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JIMHAMIYHUX €KOHOMIYHMX YMOBaX Ta JOINOMOXXE BHPILINTH LIMPOKE KOJIO HPOOIEM Ul ONTHMi3auii BUpOOHHUITBA TBAPUHHUIITBA
BUTpATH.

BucnoBku. Ha mizncraBi mpoBeeHOro JOCTIKEHHSI MOXKHAa KOHCTAaTyBaTH, IO yJOCKOHAJIEHHS MeXaHi3My IuBepchQikamii
BapTO BU3HAYATH SIK CYKYITHICTh METOIB 1 ()OPM yIPaBIIHCHKOI AiSUIBHOCTI, CHPSIMOBAHIX HA BUSBICHHS 1 pallioHAIbHE BAKOPUCTaHHS
HAWOIIbII BUTIAHUX MOXJIMBOCTEH [UIS JOCSATHEHHs MOCTaBieHuX wineidl. Cuctema ympaBiiHHsA AuBepcu(ikalielo BUPOOHUITBA
MICTUTB Y cO0i METO/M 1 MPOLeAypHU aHaIi3y, IIaHYBAHHs i KOHTPOJIIO, @ TAKOXK 3BOPOTHI 3B'I3KH, 110 A€ 3MOTY MiJBUIINTH SIKiCTh
YIPaBIiHCHKUX PIllICHB.

CdopMoBaHO HOAANIBIII TOCTIPKEHHS MO0 (OpMyBaHHS CUCTEMHU OOJIIKY cO0iBapTOCTi NMPOJYKIIl TBApUHHUNTBA, 3JaTHOI
reHepyBaTH iH$OpMaLiliHi MOTOKH JUTS yIPABIiHCHKHX PIIIeHb, 1[0 BUMAarae 00IpyHTOBAaHOTO MiAX0Ay 10 BU3HAUCHHS 00’ €KTiB 00Ky
Ta KaJIbKYJIOBaHHS BUTPAT, BCTAHOBIICHHS 1X B3a€MO3B 3Ky Ta B3a€MO3AJICKHICT.

Kniouoei crosa: muBepcudikaliis pecypci, po3BUTOK, BAPOOHHIITBO MPOAYKLI1, BUTPATH, KajbKyoBaHHd, mignpuemcrsa AITK,
CTpaTeriuHi NepCIIeKTUBH.

Muterko H., Havrylov O., Riabka V. Development of the Mechanism of Diversification of Resources Used by Enterprises
of the Agricultural Complex in a Strategic Perspective

Topicality. In the context of globalization of the world economy, enterprises of different industries, associated with the
interpenetration of technology and capital, are diversifying their financial and economic activities. The effectiveness of its
implementation directly depends on the timely focus on the types of goods, works, services that are in demand and competitive.
Research on the competitiveness of products of various sectors of the economy is becoming increasingly important. The production of
competitive products and ensuring the sustainable position of small and medium-sized enterprises in the agricultural market requires a
change in production costs by creating a perfect management accounting system, which provides internal users with information for
effective management. After all, the level of competitive products and the results of economic activity of the enterprise largely depend
on the level of costs.

Aim and tasks. The purpose of writing this study is to identify areas for improving the mechanism of diversification of resource
use and cost management in small and medium-sized businesses.

Research results. In order to effectively implement the diversification mechanism in the complex of agricultural enterprises, it
is necessary to solve a number of micro- and macroeconomic problems. Particular attention should be paid to determining areas for
improving the organizational and economic mechanism for diversification of resources used and cost management.

The sphere of agriculture as animal husbandry, which remains one of the main branches of agriculture of small and medium
business, in relation to the production of competitive products, is studied. Despite the large amount of research, the issues of regulation
and optimization of livestock production costs in the management accounting system remain unclear. Theoretical and methodological
developments aimed at determining the methods of regulation and optimization of costs for livestock production in the management
accounting system, which determines the relevance of the selected topic.

The regulation and optimization of costs for livestock production in the management accounting system, the expansion of the
concept of «costs», methods of accounting for livestock costs and the main points of cost accounting in production.

The production of competitive products and ensuring a stable position of enterprises in the agricultural market requires a change
in the cost of livestock products by creating a perfect management accounting system that allows internal users to provide information
for effective management.

It is noted that in theory and practice there are a number of features of the classification of costs, which take into account various
aspects of the agricultural enterprise and form a variety of information for effective management decisions. Thus, experience and
research show that the organization of management accounting within a particular agricultural enterprise, focused on meeting the
specific information needs of the management system, will ensure its success in dynamic economic conditions and help solve a wide
range of problems to optimize livestock production costs.

Conclusions. Based on the study, it can be stated that the improvement of the diversification mechanism should be defined as a
set of methods and forms of management activities aimed at identifying and rational use of the most profitable opportunities to achieve
the goals. The management system of production diversification includes methods and procedures of analysis, planning and control,
as well as feedback, which allows to improve the quality of management decisions.

Further research has been formed on the formation of a system of accounting for the cost of livestock products, capable of
generating information flows for management decisions, which requires a sound approach to determining the objects of accounting
and costing, establishing their relationship and interdependence.

Keywords: resource diversification, development, production, costs, costing, agribusiness enterprises, strategic perspectives.
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TRANSFORMATIONAL PROCESSES OF LOGISTICS ACTIVITIES
OF CORPORATE ENTERPRISES IN INTEGRATION WITH THE DIGITAL ECONOMY

Introduction. Modern economic conditions
encourage corporate enterprises to strengthen their
positions in the market environment of enterprises.
Almost any line of business today is characterized by a
high level of competition. In order for companies to be
competitive, they must intensify investment processes.
An important role in the above-mentioned processes is
played by investment attractiveness, which is a catalyst
for the expansion of corporate enterprises. These
opportunities must meet the conditions of investors. For
corporate enterprises, one of the priority tasks of
improving investment activities is the search for
potential investors and providing them with information
about the feasibility of investing.

Determining the level of one's own investment
attractiveness is not the ultimate goal of an investment-
seeking enterprise. It is necessary to develop and
implement measures to increase investment
attractiveness, which are aimed at attracting new
investors and improving investment conditions. If there
are Dbetter prospects for the development of the
enterprise, then investors will be ready to invest even
more funds in the enterprise.

Among the factors and reserves of increasing
investment attractiveness, we have identified and
studied in detail four groups: financial and economic,
social, informational and environmental.

Issues of sustainability of transport and logistics
enterprises, development and implementation of
innovations, use of investments are becoming more and
more relevant. However, globalization processes, the
orientation of society and the governments of developed
countries to solving the issues of transport infrastructure
actualize the research of problematic aspects and

prospects for the introduction of innovations and
investment of enterprises.

The purpose of the study is to determine the
transformational processes of the logistics activities of
corporate enterprises.

Theoretical framework. Determining the level of
one's own investment attractiveness is not the ultimate
goal for corporate enterprises seeking investment. It is
necessary to develop and implement measures to
increase investment attractiveness aimed at attracting
new investors and improving investment conditions. If
there are better prospects for the development of a
corporate enterprise, then investors will willingly invest.

An increase in investment attractiveness can result
from direct improvements in productivity, such as
increased working capital through debt reduction, and
indirect, such as increased staff motivation, which
ultimately leads to improved financial performance. But
the relationship between such factors and financial
ratios is much more difficult to trace.

Among the active factors and reserves for
increasing investment attractiveness, we identified and
studied in detail four groups: financial and economic,
which directly affect the level of attractiveness of the
enterprise, and three groups of factors: social,
informational (fig. 1).

Fixed assets are used in a variety of ways. It is
directly determined by the ratio of the dynamics of
equipment prices to labor productivity; liquidation value
of fixed assets; equipment quality; cost structures of
fixed assets, aging structures; the level of material and
technical support and components; the degree of
participation of new modern equipment, the level of
loading of equipment in the production process, the term
and interval of maintenance of fixed assets, etc.
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Financial and
economic factors

eincreasing the use of the
company's property;

* growth in the use of company
funds;

 improvement of the latest
indicators of the company's
activity;

* improvement of the company's
profit management;

» marketing management;

* implementation of price policy

infrastructure;

Social
factors

*improving the use of the
company's labor resources;

Information
factors

s application of progressive
information technologies in the
company;

 improvement of social

* ensuring the availability of
internal information;

* improving the quality of
management staff

* establishing channels for the
exchange of external
information

Fig. 1. Factors of increasing friendliness, innovativeness and investment attractiveness

Source: compiled by the authors [1; 3].

Reducing the working capital cycle is achieved
primarily by reducing the time spent on accounts
receivable, current accounts and the cash register. It is
also important to monitor the timely transfer of working
capital from the sphere of circulation to the sphere of
production and vice versa.

A certain degree of liquidity of the company's
assets is always present, but potential investors are
interested so that if there is an immediate need, they
could get the invested funds as soon as possible. If all
the assets of the enterprise consist of cash, ie are
absolutely liquid, the possibility of immediate return of
funds to their depositors is resolved. However, the
implementation of the maintenance process and, as a
consequence, the increase in value added is impossible.
Therefore, in the process of increasing liquidity, its
measure is very important. Quantitatively, this is
achieved by complying with the established limits of
liquidity.

Analyzing financial stability, usually consider its
main characteristic, namely the ratio of own and
borrowed funds. Thus, in the US the ratio of 70% of
equity and 30% of loan capital is considered optimal, in
Europe — 50% to 50%, the Japanese model considers
optimal to have only 20 — 30% of equity in total capital,
emphasizing that the most efficient companies who
enjoy the trust of banks — the main investors in the
country. We usually recommend a share of 60-70% of
equity. Finding this indicator within the specified limits
indicates complete independence from creditors, along
with the effective use of borrowed funds.

In the presence of profit, its effective use is the key
to the high popularity of the company among potential
investors. Thus, for joint-stock companies, the stable
payment of dividends is a very important characteristic,
as it allows to have a high level of the company's stock
potential. However, an increase in dividends leads to a
decrease in self-financing of the enterprise, which in the

future may become an obstacle to further income
growth.

The influence of another economic factor on the
company's investment feasibility — marketing activity —
is a rather significant problem. Stimulation of the wide
provision of services through the appropriate
advertising policy of motor vehicle services in various
market segments, which will allow the enterprise to
significantly increase all indicators.

No less important is the factor of improving the
efficiency of pricing management for the services of a
trucking company.

A separate factor in increasing the investment
attractiveness of the enterprise is the availability of
adequate information on prices for raw materials and
components. Therefore, it is necessary to form special
institutions on the market, the main activity of which
would be monitoring. They will be able to give trucking
companies the opportunity to get accurate information
about prices in the market of trucking services and
choose the best option.

Methodology. The theory of fractal analysis is
most often used to forecast the state of the markets. The
application of this technique is based on the cyclic
nature of market processes, when the development
process does not develop linearly, but has a cyclical
repetitive nature [4].

In the study, it is proposed to use the R/S analysis
method (normalized swing method) for fractal analysis.
As a result, the fractality of the dynamic series will be
calculated and the hypothesis about the possibility of
forecasting the indicator will be confirmed or rejected,
and mathematical methods of forecasting will be
determined. The factor analysis algorithm for the
development of monetary, economic and social
investment results is reflected in the following formulas,
namely [4]:
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Calculation of root mean
according to formula 1:

S= /% (xi — x)2. )

Calculation of the range of variation according to
formula 2:

square deviation

R = Xmax — Xmin. 2)

Determination of the Hurst index according to
formula 3:

_ log(R/S)
~ log(nm/2) ©)

Calculation of the indicator of fractal dimension
according to the formula D = 2 — H and its analysis in
order to determine the dynamics of this function under
different conditions:

1. The trend nature of the dynamics — the indicator
maintains an upward or downward trend (that is, growth
in the current period means growth in the future).
Determination of the indicator trend equation and use of
the trend extrapolation method:

D<1.33;
0.68<H<I.

2. The anti-persistent nature of the dynamics — the
indicator changes the trend of growth or decline to the
opposite (that is, growth in the current period means a
decrease in future ones). There is no regularity of
dynamics and forecasting is impossible:

1.5<D<2;
0<H<0.35.

3. The random nature of the dynamics — the
indicator does not have an upward trend:

1.33 <D < 1.65;
0.35<H<0.67.

Determination of the distribution law based on the
analysis of the value of the virtual volume NF:

2
NF = (3) 4)

When using this method of analyzing the dynamics
of development factors of oriented entrepreneurship, the
following designations should be taken into account:

X — the value of the indicator predicted in the i-th
year; X — the average value of the predicted indicator;
n — size of the dynamic series;

If NF = 4, then the indicator is distributed
according to the bimodal law, if NF = 8 — according to
arcsine, if NF = 12 — according to uniform, if NF =21 —
according to Simpson’s law, if NF = 28 — according to
Rayleigh’s law, if NF = 32 — by normal, if NF =36 — by
Laplace's law, if NF = 42 — by exponential distribution
law.

Summarizing the results of the above, the
procedure for analyzing the dynamics of indicators
characterizing the state and readiness for activation of
the development of transport entrepreneurship should be
carried out with the help of analysis and economic
interpretation of the nature and peculiarities of the
dynamics of the relevant indicators using regression
analysis methods (to construct a high-order polynomial
trend function) and its differentiation, as well as analysis

of the fractality of the dynamic series of the indicator
and decision-making regarding the possibility and
methods of forecasting. The Hurst coefficient can be
interpreted as the probability that after the growth of the
studied indicator, its further increase will continue.

An important factor affecting the competitiveness
of corporate transport companies is quality
improvement. This requirement involves not only
improving the quality of the services provided, but also
their compliance with international quality standards.
The presence of a large number of quality requirements
significantly increases the costs associated with the
provision of services and their testing, which allows you
to enter international markets at the price of world-class
services.

Social factors and reserves of increasing
investment attractiveness include the implementation of
effective models of high-performance motivation,
progressive forms of salary incentives, incentives and
compensation payments, which ultimately lead to the
improvement of the financial and economic activity of
the enterprise. Their influence is monitored when
calculating the investment attractiveness rating and is
reflected in its final value.

Results. With the growth of global economic
problems, there is a growing interest in innovations that
can be implemented in enterprises. Such innovations are
able not only to ensure social and economic
responsibility in the field of business, but also to provide
enterprises with competitive advantages. Transport
innovations implemented in companies give them
competitive advantages. The culture of consumption
and the principles of sustainable development form new
approaches to the functioning of transport and logistics
enterprises of the economy. In confirmation of the
above, starting from 2018, the number of resource-
saving technological processes implemented at
enterprises, albeit slightly, is increasing (fig. 2). This
indicates the intensification of the processes of
awareness of the need for changes under the influence
of limited resources, improvement of pollution control,
updating of technical and technological support of
enterprises with emerging technologies.

Among the innovative components of the
formation of the investment attractiveness of corporate
enterprises, it is worth highlighting innovations in the
spheres of activity of the transport enterprise. First of all,
these are innovations in the production activity of the
enterprise. The next group should include innovations in
changing the composition of products, namely the
creation of products from environmentally friendly
materials or secondary raw materials.

When considering the information flows of the
enterprise, they should not be considered as a closed
system. What is most required is not only a good
education, but also his vigilance and purposefulness.
Within the framework of the country's economy, the
most necessary measures are the simplification of
relations with the tax administration, the transition to
exclusively electronic settlements with counterparties.

Exonomiunuii Bicauk Jlonbacy Ne 4(74), 2023



O. Hutsaliuk, Iu. Bondar, M. Kravchenko

4
3,5

3
2,5

2 |
1,5

1

0

0,5 W

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

==g==The number of new technological processes introduced into production, thousands units

=®== Among them are new resource-saving ones technological processes, thousand units, thousand units

Fig. 2. Number of implemented new technological processes
at enterprises of Ukraine, thousands of units

Source: compiled by the authors [9].

The increase in the level of management of
investment activities of corporate enterprises is the
result of the creation of a mechanism for identifying and
optimally using reserves to increase investment
attractiveness. The simultaneous use of all reserves to
increase investment attractiveness is practically
impossible, primarily due to the lack of funds, qualified
specialists, the full range of information necessary for
the implementation of relevant measures. Practice
proves the ineffectiveness of dispersing efforts in many
areas of investment activity. Everything should be
focused on individual, most important investment
projects. This requires the development of specific
recommendations for identifying the most influential
aspects, measuring the degree of influence and final
consequences.

It is proposed to increase investment attractiveness
in stages (fig. 3).

At the first stage, the actual value of the investment
attractiveness of the potential recipient company is
assessed.

The second stage involves determining the list of
factors and reserves for the growth of investment
attractiveness of corporate enterprises in accordance
with the organizational and legal form of the enterprise,
the field of activity and specific business conditions.

At the third stage, the significance of certain
specific factors for increasing the investment
attractiveness of the enterprise in the conditions is
assessed. Among the identified factors and reserves for
the growth of investment attractiveness, those that do
not require significant capital investments and do not
require a large expenditure of time are selected first of
all in the following stages. Below are the measures that
should potentially have the greatest impact, but involve
significant costs and a large loss of time.

The fourth stage is related to the formation of a
specific set of measures to increase investment
attractiveness.

At the fifth stage, the investment attractiveness of
the corporate enterprise is assessed after the influence of
certain factors and the mobilization of available
reserves. The evaluation should be carried out according
to the same methodology as in the first stage. This
allows you to monitor the effect of taking appropriate
measures. The use of reserves to increase investment
attractiveness leads to a change in financial ratios, the
value of which, in turn, is reflected in the general
indicator of the attractiveness of a corporate enterprise.
After the implementation of these measures to increase
investment attractiveness, if they are effective, the
enterprise will receive a higher rating than at the first
stage.

The investment favorability of the enterprise
largely depends on the creation of a strategy related to
the realization of its investment potential in the future,
as well as ensuring compliance with the general strategy
of financial and economic development and the main
goals of the enterprise. enterprises. The investment
strategy should be formed with a focus on existing and
potential financial, organizational, personnel, techno-
logical, raw material, energy and other resources that are
at the disposal of the enterprise and that can be attracted
on favorable terms.

The determining factors of investment activity
include: economic growth rates, investment growth
rates, efficiency and institutional security of
mechanisms for regulating oriented investment
processes, the state of the market for investment
resources, the investment climate and the country's
investment attractiveness. country, regions, quality of
labor force, political and legal stability, state of property
rights protection and insurance, various types of risks,
including development of investment infrastructure,
level of risks, etc.

The importance of forming an investment activity
strategy is:
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Assessment of the level of interest of investors in the recipient company

C

~ Determination of growth factors and reserves of investment o
attractiveness in accordance with the forms of the enterprise, spheres of activity
and business conditions

C

Formation of a specific set of measures to increase investment attractiveness

.

Assessment of the importance of certain specific tools to increase the attractiveness of the company

&

Assessment of the company's investment attractiveness after analyzing the factors of the external
environment and mobilizing available reserves

Fig. 3. Stages of increasing the level of investment attractiveness

Source: compiled by the authors [2; 7].

— activation of the targeted investment process and
growth of the economic effect of investments;

—ensuring the implementation of the long-term
goal of achieving balanced development based on the
identification of investment priorities for the most
urgent environmental problems;

— creation of a regime of stimulation of various
types of targeted investments;

— strengthening the innovative orientation of
economic investments;

—increasing the resource security of the country
and economic systems due to the coordination of
strategic and tactical actions and prediction, forecasting
of long-term consequences and results of investments;

—establishment of inter-level relationships
between the course of investment processes aimed at
reproduction of capital and provision of resource
security at all levels.

Among the principles of the strategy of investment
activity, we highlight the following:

— hierarchies of interconnection of the developed
strategy at the macro-, meso- and micro-levels;

— consistency and complexity of strategy formation
and its stages;

—focus on long-term goals of sustainable
development and achieving global efficiency;

— reasonableness and multivariate choice;

—evolutionary, which includes a system of
elements and includes constant growth of the potential
and result of investment processes.

The basis of developing a strategy for the
investment activity of transport enterprises is the

definition of the mission (goals, tasks), the structure of
production and economic activity and the general
strategy of the economic development of the enterprise
[8]. The diagram of the investment genesis strategy of
the motor vehicle industry is presented in fig. 4.

Subordination to economic imperatives requires
the creation of a strategy of investment activity that
combines its main components: principles of develop-
ment, definition of goals and objectives, priorities,
mechanisms for achieving set goals, control, diagnosis
and evaluation of implementation results. The
development of the capital investment strategy of
corporate enterprises should be coordinated from a
single center and be distinguished by a strong
integration potential in relation to different hierarchical
levels of implementation (at the macro level — state
strategy, at the meso level — regional, at the micro
level — regional), level — the strategy of individual
corporations and enterprises) and short-term practical
and tactical actions.

The main principles of forming the investment
strategy of transport corporate enterprises should be [5]:

— consideration of the enterprise as an open system
capable of self-regulation;

—taking into account the main strategies of the
enterprise's operational activity;

— predominant focus on the entrepreneurial style of
strategic management of investment activities;

—coverage of all levels of management of the
enterprise's investment activities;

— adaptation of the investment strategy to changes
in environmental factors;
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Fig. 4. Creation of strategy for the investment genesis of a transport company

Source: author's development.
— focus on the professionalism of the company's
investment managers in the process of implementing the

investment;
— taking into account the level of investmentrisk in ~ company's investment strategy.

the process of making strategic investment decisions;

— provision of alternative options for strategic

21
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The development of the strategy of investment
activities of transport enterprises is carried out in stages
(fig. 5).

In the process of forming the investment
perspective of a corporate enterprise, the existing
system of goals of the overall economic development
strategy should be taken into account (for example,
capital growth, a change in the ratio of real and financial

investments, a change in sectoral and regional focus, etc.
investments programs). At the same time, one should
proceed from the statement that the Ilevel of
development and dynamism of investment processes in
modern conditions constitute the strategic basis of
sustainable economic growth. And the policy of
sustainable economic growth should replace the existing
policy of growth of a predominantly restorative nature.

Determination of the general period of formation of investment development

\/

Study of the factors of the company's external investment environment and the investment market situation,
taking into account environmental friendliness

[

. A

Development of organizational and economic measures and processes for implementing the company's investment strategy

VA

Determining the strategic directions of providing the company with investment resources

h 4

Formation of investment policy according to the main directions of capital investments in the company

W

Analysis of strategic alternatives and the choice of strategic directions and forms of investment in the company's activities

VA

Formation of strategic goals of the company's investments and its activities

N/

Study of factors within the company and features inherent in its investment activity, taking into account environmental
friendliness

\/

Characteristics of the results of the developed investment program |

Fig. 5. The sequence of developing a strategy for investment activities of transport enterprises

Source: author's development.

The main strategies include strategies aimed
primarily at the introduction of innovations to reduce
production risks, the strategy of responsibility for the
consequences of investment activities for society,
nature, etc.

Undoubtedly, the strategy of investment develop-
ment of motor transport enterprises should be focused
on strengthening the innovative component and
increasing labor productivity [6].

The intensive development of investment activities
and the increase of competitiveness of domestic product
manufacturers is an extremely urgent task, since its
solution contributes to the entry of Ukraine into the
world product markets and the creation of currency
reserves necessary for the modernization of production.
This increases interest in developing a strategy for
investment and innovation activities and economic
growth.

22

The defining provisions of an effective state
investment policy the strategy of investment activity are
the following:

—the basis for determining the amount of direct
public investment should be the demand for transport
services both in the current period and in the long run;

— in conditions of acute limited resources, selective
support should be carried out on the basis of the choice
of individual objects of investment direction;

—each priority area should be implemented in
public investment programs, because one of the factors
increasing the investment potential of economic
development is the centralization of public funds in the
budget;

— the strategy of investment activities should have
a clear legislative support.

An urgent issue today is the development and
adoption of a new program to stimulate investment in
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the economy of Ukraine, which will determine the
directions for the country's economy to exit the
investment crisis and intensify investment activity. This
document should provide the prerequisites for
increasing the volume of investment and tasks to
stimulate them, areas of state support for investment
activities and organizational and legal mechanism of
investment [10].

The main principles of successful implementation
of the investment strategy should be:

— increase in the volume of capital investments of
enterprises due to profit and depreciation;

— improvement of credit principles of investment
financing;

— increase in the amount of investment resources
formed on the stock market due to the savings of the
population;

—introduction of an economic mechanism for
investment risk insurance;

— ensuring the stability of legislation governing the
investment regime.

Before choosing an investment strategy for the
enterprise, it is necessary to form a set of alternative
strategies and conduct a thorough analysis. Within the
chosen basic strategy, several areas of action are
possible, which are called strategic alternatives.

Basic strategies in investment management can be
formed in relation to this branch of management as a
whole, or in relation to any of its subsystems (real or
financial investments). The most well-known basic
strategies: growth, stabilization, reduction (crisis).

When stabilizing, the main strategic priorities are
the desire to reduce costs, to the stability of external and
internal support.

During the crisis (reduction) the main strategic
priorities are the restructuring of the existing investment
management system, reducing the intensity of
investment, redistribution of investment resources.

In the end, the development of the investment
strategy of the motor vehicle enterprise should be aimed
at ensuring the stability and reliability of its production
and economic activity, improving the quality and
increasing the volume of transportation, expanding the
types of transport services.

The development of an investment strategy the
motor vehicle enterprise is considered as an integral part
of the planning system of its activities in the current and
long-term periods. In this regard, considerable attention
should be paid to the use of some types of financial
planning, control - budgeting. Capital budgeting itself
involves planning an enterprise’s investment in fixed
and current assets to ensure that the return on those
investments is estimated over the long term, that is, over
several years. Each element of capital budgeting should
be designed as a separate investment project, for which
a cash flow forecast is made. The conclusion on the
feasibility of investment is made on the basis of
comparing the volume of investment and projected cash
flows, taking into account the cost of capital that is
planned to raise to finance investments [5].

In general, the initial components of investment
planning are the search and formation of investment
options, determining the relative and absolute size of
their profitability, establishing funding opportunities
from various sources, assessing the reliability of
implementation and success of a particular investment
option. To solve such complex, and sometimes
uncharacteristic of management problems, it is
advisable to involve research and consulting firms or
temporarily hire scientists in this field of scientific and
practical knowledge. The correctness of the adopted
scientific and technical decisions is confirmed by the
favorable impact of investment on the quality of
transport services, expanding their range, increasing the
profits of truckers.

The company determines the volume and direction
of investment, the limits of expansion of its activities,
the principles and conditions of investment, the line of
conduct in the investment market in connection with
possible changes in the economic situation in the
country and regions.

The strategy of investment activity and
attractiveness is developed on the basis of the
established investment policy of the enterprise, the
essence and direction of which is to choose the most
rational ways of preserving and expanding the
production potential. Therefore, the following should be
highlighted as its main provisions [6-8]:

—achievement of economic, scientific-technical
and social effect of investment;

— application for each investment object of specific
methods of efficiency assessment, based on the results
of which the selection and implementation of
investment projects that ensure maximum efficiency of
the enterprise;

—the company receives the largest return on
invested capital;

—the company's use of state support for the
efficiency of the use of investments in the form of
budget appropriations;

— ensuring the minimization of risks of investment
projects. Protection of projects from non-commercial
risks by providing state guarantees and investment
insurance;

—ensuring the liquidity of investments. This
provision should be followed when the external
investment environment changes. Due to this, the
profitability of individual investment objects can
significantly decrease, which will negatively affect the
investment attractiveness of the company.

When creating a strategy the investment activity of
a transport company, it is necessary to pay attention to
the following factors:

— technical level of production;

—the impact of the company's activities on the
environment;

— the company has both its own financial resources
and the ability to raise loans in the form of loans and
borrowings;

— financial conditions for investing in the capital
market;
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—commercial and budgetary efficiency of
investment projects to be implemented;

—conditions of insurance and obtaining
appropriate guarantees against non-commercial risks.

Successful implementation of the directions of the
company's investment operation strategy is possible
under the condition of supporting the intellectual
potential of investment activity, stimulating the increase
of its creative return, establishing criteria for choosing
the most effective strategies, the formation of an
economic mechanism that would make the process of
implementing scientific and technical progress vital and
profitable. Therefore, there is a need in society for the
development of investment activities as part of the
general plan for the balanced genesis of motor transport
companies.

The infrastructure sector is important in shortening
the duration of the investment cycle and increasing its
efficiency. From these positions it is necessary to
strengthen the repair and maintenance base of motor
transport enterprises, the system of production and
technological equipment, warehousing and other
production services.

Conclusion. Considerable attention should be paid
to the development of social and domestic
infrastructure: housing construction, children's out-of-
school institutions, clubs, sanatoriums. All this will
create the necessary conditions for the stabilization of
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I'ynanrox O. M., Bonaap 0. A., KpaBuenko M. C. Tpanchopmaniiini npouecu JioricTu4Hoi Ais1IbHOCTi KOPNOPATUBHUX
NiANpUEMCTB B iHTerpauii 10 undpoBoi eKoOHOMIKH

CrarTsi TpUCBsiYCHA BHU3HAUCHHIO TpaHCOpPMALIHHUM MpolecaM JIOTiCTHYHOI MiSUTBHOCTI KOPIIOPATHBHHX IiJIPUEMCTB.
BusHavyeHo (iHaHCOBO-EKOHOMIUHI ()aKTOpU MiIBHUIICHHS iHBECTHLIIHOI MPHUBAGIUBOCTI TPAHCIOPTHO-JIOTICTUYHUX MiANPHEMCTB
KOPIOpPaTUBHUX 00€aHaHb. OOIPYHTOBAHO MiJIXiJ 10 OLIHKH €(heKTUBHOCTI IHHOBaLiHHOT IisUTBHOCTI HA TPAHCIIOPTi, BAKOPUCTAHHS
SIKOT'O JT03BOJIMJIO BCTAHOBHUTH CTaH MPOLECIB PErYIIOBAaHHS Y i cdepi, CHCTEMH i ATPUMKH OPHUHSTTS PillleHb Ta LICTIOKIIaaHHs,
IHCTUTYLIHOTO 3a0e3MeueHHs! 3alPONOHOBAHO PO3BUTOK MiXKHAPOIHOT TPAHCIIOPTHO-JIOTICTUYHOT iHPPACTPYKTYpH.

Bu3Ha4yeHO CTaH TPaHCIOPTHOI OE3MEeKH pEerioHiB, 3ampOIOHOBAHO OpraHizauiiiHy Mozens HarioHanpHOro iHHOBaUiffHOTO
TpaHcrioptHoro XABy Ta migxix mo owiHkM ioro QyHkuioHyBaHHs. Hamano mnponosumii 11010 MiarHOCTHKM i1HBECTHLIHHOT
NpUBaOIMBOCTI 00’€KTIB TpaHCHOPTHOI IHPPACTPYKTYpH, BiOOpY NPIOPUTETHUX MPOCKTIB Ul JepiKaBHOro (iHAHCYBaHHS Ta
(dbopMyBaHHS MoOjeNiel Jep)KaBHO-IPHBATHOTO MMApPTHEPCTBA Ul IHHOBAL[IMHOTO PO3BHUTKY TPAHCHOPTHOI 1H(PPACTPYKTYypH.
Po3pobisieTbest iHBecTHLIHA CTpaTeris, sika po3po0IIEThCS HAa OCHOBI CPOPMOBAHOI IHBECTHUIIIMHOT HOJIITHKH MiNPUEMCTBA, CYTh 1
CIPSIMOBAaHICTB KO IOJISITae Y BUOOPI HAHOUIBIT paIlioHaNBEHUX IUIIXiB 30€peKeHHS Ta PO3IIUPEHHS BHPOOHIYIOTO NOTEHIIIAITY.

Crig 3a3HauYWTH, IO IHBECTHINIHHA CTpaTeris TPAaHCHOPTHHUX HIJIPHEMCTB € OJHIEI0 3 HAWBAXIIMBINIMX CKJIAJOBUX
CTPATErivHOro ypaBIiHHI i MOJIArae B po3po0ili CHCTEMH 3aX0/1iB, Y3r0/PKEHHX 32 4aCOM, PECYpCaMH Ta BUKOHABIISIMH 1 CIIPSIMOBAHUX
Ha OTPUMAaHHS NPHOYTKY IIIIXOM iHBECTYBaHHS B HAHOLIBII IIEPCIEKTHBHI, 3 TOUYKH 30pY PHHKOBOI KOH'TOHKTYpPH, CepH IisUIBHOCTI
TPAHCIIOPTHHX MIJNPUEMCTB Ta € IHCTPYMEHTOM BHPIIICHHS GKOHOMIYHHX MPOOJEeM BITYM3HSHHMX TPAHCIOPTHUX MiJIPUEMCTB €
BIIPOBAKCHHSI IHHOBAIIil Ta iHBECTHII}. Bi3HaYeHO, 110 peaizalis Takoi CTIHKOCTI IHHOBAIIIN Ta iIHBECTHIiI JO3BOJHUT ITiJIBHUILIUTH
CKOHOMIYHHIT CTaH KOPIOPaTHBHOX 00€IHAHb TPAHCIIOPTHOI raily3i, IK BACOKOTEXHOJIOTIYHHX, TaK i HU3bKOTEXHOJIOT YHHX, HAAH0YH
MOTEHIIHI MOKJIMBOCTI IS MIABUINEHHS €KOHOMIYHHAX ITOKA3HUKIB.

Kniouosi crnosa: norictndHa misTbHICTB, TpaHC(OPMAILis, KOPHOPATHUBHI HiIIPHEMCTBA, IHTETparlis, IH(ppoBa EKOHOMIKA.

Hutsaliuk O., Bondar lu., Kravchenko M. Transformational Processes of Logistics Activities of Corporate Enterprises in
Integration with the Digital Economy

The article is devoted to defining the transformational processes of logistics activities of corporate enterprises. The financial and
economic factors of increasing the investment attractiveness of transport and logistics enterprises of corporate associations are
determined. The approach to evaluating the effectiveness of innovative activities in transport is substantiated, the use of which made it
possible to establish the state of regulatory processes in this area, the system of support for decision-making and goal setting,
institutional support, and the development of international transport and logistics infrastructure is proposed.

The state of transport security in the regions is determined, the organizational model of the National Innovative Transport Hub
and an approach to assessing its functioning are proposed. Proposals are provided for diagnosing the investment attractiveness of
transport infrastructure objects, selecting priority projects for state funding and forming public-private partnership models for the
innovative development of transport infrastructure. An investment strategy is being developed, which is developed on the basis of the
formed investment policy of the enterprise, the essence and direction of which is to choose the most rational ways of preserving and
expanding the production potential.

It should be noted that the investment strategy of transport enterprises is one of the most important components of strategic
management and consists in the development of a system of measures coordinated in terms of time, resources and performers and
aimed at obtaining profit by investing in the most promising, from the point of view of the market situation, spheres of activity of
transport enterprises and is a tool for solving the economic problems of domestic transport enterprises is the introduction of innovations
and investments. It was determined that the implementation of such sustainability of innovations and investments will improve the
economic status of corporate associations of the transport industry, both high-tech and low-tech, providing potential opportunities for
increasing economic indicators.

Keywords: logistics activity, transformation, corporate enterprises, integration, digital economy.
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THEORETICAL AND APPLIED PRINCIPLES OF STRATEGIC MANAGEMENT
OF COMPETITIVE ADVANTAGES OF ENTERPRISES
IN THE CONTEXT OF DIGITALIZATION

Problem statement. Given the extremely high
level of instability of the domestic economy provoked
initially by the pandemic, its consequences, prolonged
and intensified by russia’s full-scale invasion, the
consequences of a protracted war, the dynamism of
socio-economic, political, and other processes has a
rather negative impact on the activities, development,
and participation in the competitive struggle of domestic
enterprises.

The management of domestic enterprises is simply
forced to make decisions under conditions of critical
uncertainty, in the absence of practical experience in
wartime, dynamic development of innovative
technologies, digitalization of the economy, etc. All of
this is happening in the context of increased competition
in the foreign market, considering its globalization. This
enhances the role of strategic management for business
entities. That is why strategic management of the
competitive advantages of enterprises in the context of
digitalization has become a relevant issue for research,
improvement, and harmonious development [1; ; 11].
Digitalization (which determines the dynamic nature of
activities), the active introduction of the latest
technologies in the activities of these enterprises will
also entail changes in approaches to ensuring and further
retention, development of the competitive position of
the enterprise. Adaptation to changes of domestic
enterprises should be ensured by internal changes in
their systems of activity, reflected in their strategic
development [2; 6; 8; 15; 18].

Analysis of recent research and publications. A
review of the literature sources has shown considerable
interest in the topic of strategic management of the
competitive advantages of enterprises in the context of
digitalization. This issue is highlighted in the scientific
achievements of such scientists as: L. Artemenko [1],
V. Balkovska [3], I. Bulakh [5], O. Hudzynskyi [7],
T. Hurenko [7], V. Dzenis [8], O. Dzenis [8], M. Thna-

tenko [9], V. Kyfiak [11; 20], L. Levaieva [9], L. Mar-
mul [9], Yu. Petruk [1], S. Sudomyr [7] and others. The
issues of digitalization of the economy are covered in
the works of the following economists: T. Archypova
[2], O. Hrybinenko [6], A. Koriuhin [2] and many
others. The problems of strategic management of
competitive advantages at the macro level have been
studied by such scientists as: O. Bobrovska [4], I. Polska
[4], T. Savostenko [4] and many others. Leading foreign
scholars have also studied the issue. Among them, it is
advisable to single out the following: I. Ansoff [19],
M. Porter [13] and others. However, the high level of
dynamism of the external environment, scientific and
technological progress, and globalization of the econo-
my lead to the emergence of new tools for the formation,
further development (retention) of competitive
advantages of enterprises that require detailed research.

Formulation of the goals of the article
(statement of the task). The current conditions of the
global crisis, russia’s military aggression require the
continuation of detailed scientific research on the
development of technologies, methods of strategic
management of processes and competitive advantages
of domestic enterprises to strengthen their
competitiveness. The purpose of the article is to study
the theoretical and applied principles of strategic
management of competitive advantages of enterprises in
the context of digitalization.

Presentation of the main research material. The
process of development of an economic entity in a
highly competitive environment involves ensuring
sustainable advantages over other market participants,
the use of which can guarantee the long-term and
efficient existence of an enterprise. The concept of
«competitive advantages» is used to characterize such
advantages. Economic processes are dynamic in nature
[8]. It is the dynamics that causes fierce competition and
the need for enterprises to adapt to it. And the one that
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adapts faster will win the competition. After all,
«competition» in translation from English means
«contest». A significant number of domestic enterprises
were unable to respond to changing market conditions
(in particular, due to the pandemic, war), to study and
analyze the market, its conditions, threats, needs, etc.
Because of this, many of them were simply not ready for
the «contest» — competition [7] in the new business
environment. That is why the essence of competitive
advantage is extremely relevant for enterprises of the
domestic economy.

After analyzing the achievements of specialists, we
will define the essence of «competitive advantage» —
this is «a concept that arose in the field of strategic
management to describe and analyze how its effective
use, application by enterprises, organizations or even
countries can ensure success in the market, maintain and
improve their own position in a highly competitive
environment» [13]. The term/concept of «competitive
advantage» was first introduced by Michael Porter [13].
In his well-known and popular book «Competitive
Advantage: Creating and Sustaining Superior Perfor-
mancey, published in 1985, according to M. Porter,
«competitive advantage is the ability of an enterprise
(organization) to create (form) greater value for its
customers (consumers) than other competitors in such a
way as to allow her (him) to make a profit» [13], to
maximize it. It is clear that, despite the conceptual
nature of these studies, the processes of managing the
competitive advantages of enterprises in the context of
digitalization remain insufficiently researched, espe-
cially in the context of the high dynamism of these
processes.

Ukrainian scientists and business practitioners
have significant achievements in the field of studying
the development of strategic directions for managing
competitive advantages. According to scientists, the
strategic prospects for the innovative and digital
development of domestic production should be
considered in terms of significant resource constraints,
structural reorganization of industries, formation of
favorable prices for products (services) and pricing
processes. When developing strategies for the
development of domestic enterprises, their competitive
advantages, and business, domestic scientists pay
special attention to the formation of economic,
technological, technical, environmental, biological, and
social effects. After all, the level of responsibility of
enterprise management systems for preserving the
environment, natural resources, environmental
friendliness, etc. is increasingly growing in the world.
Due to the development of inflationary processes in
Ukraine, in particular due to russian invaders, in
connection with an unjustified increase in the level of
prices for material and technical values, the cost level of
products (services) is also increasing at a significant
rate. And due to the use of significantly physically and
morally outdated technical and technological assets,
domestic enterprises suffer significant losses of fixed

assets and products (against the background of the
destruction of large areas and infrastructure by russian
invaders, this is an extremely negative trend). In
addition, domestic products do not always meet
European quality standards and safety standards, due to
a significant mismatch in technical, technological,
material, and financial support [3; 5].

Given the competitive environment, imperfect
state regulation levers in the political, economic,
regulatory, and legal systems, ongoing military
operations (killing people, destroying businesses,
organizations, etc.) throughout our country, and the
negative impact of quarantine measures due to the
global pandemic, the growth rate of domestic business
is sharply declining. In order to remedy this situation,
domestic business, especially manufacturing, must
effectively implement management strategies, and do so
at the national level. These actions are possible due to
the formation of an ecosystem of domestic business
based on the integration of the goals (against the
background of European integration) of enterprises,
taking into account factors of the internal/external
environment, etc.

Therefore, the main direction for strategic
management of competitive advantages should be the
development of a necessarily adaptive system of
management of competitive advantages, business
processes using the latest tools, measures, etc. This also
includes the latest, innovative methodologies for
strategic analysis, implementation of logistics, business,
and communication models using networking tools,
other techniques, and innovative technologies, etc.

The basis for the formation of strategic competitive
advantages of domestic enterprises, in accordance with
the process approach, is the allocation of a competitive
advantage (value for the consumer, taking into account
current challenges such as pandemic, military
operations, uncertainty, digitalization, etc.). For
domestic business, it is advisable to use digital tools to
form and further develop (maintain) the competitive
advantages of enterprises (see Figure).

In general, digitalization has a significant impact
on the level of competitiveness. The following effects
can contribute to improving its level of efficiency,
ensuring competitive advantage [1, 6, 9-12, 14-18]:

1. Increasing levels of productivity and efficiency
of production processes. Digital technologies will allow
enterprises to increase work productivity, reduce losses,
and increase the level of production efficiency, which
ensures competitive advantages.

2. Improving the level of quality of products,
services, works. Digital technologies make it possible to
increase the quality of products, reduce deviations in the
quality level, and ensure the maximization of the return
on production.

3. Use of data and analysis. With the help of data
analytics and other digital tools, domestic businesses
will understand the current needs of the market(s), learn
about current/future trends in production/sales, etc.
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Management

Technological

Financial

Supplier

Intermediary

Marketing

Bionic

Sales

*Use of cloud technologies and software in management

*Formation of information and communication links that will create flexibility, efficiency in the
implementation of management decisions (in particular, important in pandemics, military
operations), control processes, facilitate ultra-fast business relocation, etc.

* The ability to remotely control processes, the accuracy of their control, and the implementation
of sustainable development principles through control.
*Development of precision control systems using global navigation satellite systems, etc.

* Accounting programs will make it easy to track and control financial transactions.
*Cloud technologies will allow you to store and process large amounts of data (about suppliers,
orders, warehouse stocks, etc.)

* Application of «Blockchain» technology (a growing list of records, blocks that are linked
through cryptography), which will reduce risk, increase the responsibility of all parties for
fulfilling their duties; increase security, etc.

«Efficiency of communication with intermediaries, control over the execution of contracts,
promptness of transaction formation and registration, transparency of relationships, etc.

*Setting up customer focus for all business processes, applying innovative marketing tools in
advertising, brand identification.

*Creation of advertising campaigns for display in Google search, which will increase the
visibility of the company on the Internet, etc.

*The use of bionic processes (specifically biological methods, structures, physiological processes)
in the development of engineering and technological methods.

*The use of new technologies (cloud, artificial intelligence, etc.) will create a new technological
platform, which, combined with «flexibility, adaptability, and comprehensive human
experiencey, creates a completely new entity

+ Use of digital business models that have signs of innovation.
*Creating value (value proposition) with the help of digital technologies, in a digital format.
*Use of digital channels of communication with customers

Figure. The structure of digital tools for the formation and further development (retention)

of competitive advantages of enterprises

Source: systematized based on [2; 11; 18; 20].
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4. Improving management and communication
processes. Digital technologies, such as cloud techno-
logies and business management programs, will allow
to better manage processes and improve communication
processes between different departments.

5. Improving relations with customers, partners,
and other stakeholders. Digital technologies will allow
increasing the number of relationships with customers,
partners, and stakeholders, improving, and developing
their quality parameters.

Conclusions from the conducted research. To
summarize, we must state that the current highly dyna-
mic pace of development of the economic environment
will primarily be reflected in enterprises. Digitalization,
active introduction, and development of the latest
technologies in the activities of these enterprises will
also entail changes (dynamics) in approaches to
ensuring the competitive position of the enterprise in the
markets. Adaptation to changes of domestic enterprises
should be ensured by internal changes in their systems
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3aseponnii A. C., [Iymak 5. 5I. TeopeTnko-npuKJIaIHi 3acaau CTPATerivHOro ynpasJ/jiHHs KOHKYPEeHTHHUMHU NepeBaraMu
HNiANPHEMCTB 32 YMOB HM(POBi3yBaHHs

VYV crarTi BHCBITICHO OCHOBHI TEOPETHKO-NPUKIAAHI 3acaayd CTPATErivyHOrO YIPAaBIiHHS KOHKYPEHTHHMH IepeBaramMu
MiANpUEMCTB 32 yMOB IH(ppoBi3yBaHHA. B poboTi mpoaHamizoBaHO NHPOOJIEMH CTPATEriYHOrO YHPABIIHHS KOHKYPEHTHHMH
repeBaraMy Ha Makpo Ta MiKpO PiBHSIX.

OCKiJIbKM KEepIBHULTBO BITYM3HSHHUX IMIANPHEMCTB IPOCTO BUMYIICHE YXBAJIOBATH pILICHHS 3a YMOB KPUTHYHOI
HEBHU3HAYEHOCTI, 33 BIICYTHOCTI IIPAaKTUYHOTO AOCBiy pOOOTH y BiiCHKOBHII 4ac, AMHAMIYHOTO PO3BUTKY IHHOBAIIMHIX TEXHOJIOTIH,
mudposizanii €KOHOMIKH, TOMY AaKTyalbHOIO IPOOJIEMAaTHKOI0 € MOCTIPKCHHS, YHOCKOHAJCHHS CTPATETiYHOTO YIPaBIiHHS
KOHKYPEHTHUMH IIepeBaraMu IiJIPHEMCTB B yMOBax IudpoBizamii.

BcraHoBieHO, 110 Cy4acHi BUCOKO AMHAMIUHI TEMIIH PO3BUBAHHS €KOHOMIYHOTO CEPEJOBHIIIA MIEPIII 32 BCE BiJOOPaKaTUMYThCS
Ha mianpuemctBax. L{udposizaiis, akTUBHE 3anpoBaPKEHHs, PO3BHUTOK HOBITHIX TEXHOJOIIH Yy IisJbHICTh JaHUX MHiIIPHEMCTB
CIIPUYMHATHME TAKOXK 3MIHH Y MiZX0Jax 11070 3abe3redyBaHHs KOHKYPSHTHHUX HO3MLIH MiIpueMcTBa Ha puHKax. BusHaueHo, 1o
aNanTyBaHHSA [0 3MiH BITUM3HSHUX IIINPHUEMCTB Mae 3a0e3ledyBaTHCS BHYTPIIIHIMH 3MIiHAMHM y CHCTEMax IX MAisUIBHOCTI,
BiZIOOpa)karouKch y CTpaTeriuHoMy po3BHTKY. OOIpyHTOBAHO, 1[0 JUHAMIKA CIPHYHUHSIE TOCTPY KOHKYPEHLIiI0, TOTpedy i AIPHEMCTB
ajlanToByBaTHCS A0 Hel. BiTUM3HsHI MiNpUeMCTBA BUSIBIIINCS HE3AATHUMH BiZipa3y pearyBaTy Ha 3MiHH yMOB, OTPeOH PUHKY TOILLO,
yepes 1o 0araTo i3 HUX BUSBIIINCS IIPOCTO HE TOTOBUMU JIO TaKOi KOHKYPEHIIi.

B poborti BU3HauCHO, IO B 3araJlbHOMY LU(POBI3yBaHHS BOJIOJIE€ 3HAYHUM BIUIMBOM HA PIBEHb KOHKYPEHTOCHPOMOXHOCTI.
BuokpemiieHO KIIOUOBI €(EKTH, II0 3MOXKYTh ITOCIPUATU IOJINIIEHHIO iX PIBHIO €(EeKTUBHOCTI, 3a0€3MIEUCHHIO KOHKYPEHTHOI
nepeBaru. MexaHi3M peasli3yBaHHs CTpaTerii JOCSATHEHHS KOHKYPEHTHHMX IepeBar BITYM3HSIHUMHU MiJNPHEMCTBAMH B YMOBax
uudpogizaiii € KOMIUIEKCOM HANpPSIMKIB, 3aX0/1iB, IHCTPYMEHTIB CIPSIMOBaHHX Ha JOCSTHEHHS KOHKYPEHTHOI MO3HULIT MiANpUEMCTBA
Ha PHHKY IUIIXOM BIIPOBA/DKCHHS IIEPENOBUX TEXHOJOTIH y Oi3HEC-TpoIecH, IO JO3BOJISTHME IOCATAaTH IMO3UIII JijgepcTBa 3a
BUTpaTaMy, AU(epeHIiIOBaHHs MPOIYKIii, II0OCIYT Ha PUHKY YH CTPATETiI0 BUXO/y Ha 30BHIIIHI PHHKH TOIIO.

B cratTi 3anpornoHoBaHa CTPYKTypa HU(PPOBUX iHCTPYMEHTIB sIKa MOJXKE 3aCTOCOBYBATHCS Ha MPAKTUI Ipu (OpMyBaHHI Ta
MO/IAJIBLIIOMY PO3BUTKY KOHKYPEHTHHX II€peBar MiANpHEMCTB.

Kniouosi cnosa: KOHKypEHIS, KOHKYPEHTHI IepeBard, CTpaTeris, CTpaTeridyHe yNpaBliHHSA, OU(POBI3amis, MEHEIKMEHT,
U QpoBi IHCTPYMEHTH B YIIPABIiHHI, CHCTEMAa CTPATEriYHOTO YIPaBIiHHS.

Zaverbnyj A., Pushak Ya. Theoretical and Applied Principles of Strategic Management of Competitive Advantages of
Enterprises in the Context of Digitalization

The article highlights the main theoretical and applied principles of strategic management of competitive advantages of
enterprises in the context of digitalization. The paper analyzes the problems of strategic management of competitive advantages at the
macro and micro levels.

Since the management of domestic enterprises is simply forced to make decisions under conditions of critical uncertainty, in the
absence of practical experience in wartime, the dynamic development of innovative technologies, and the digitalization of the economy,
the study and improvement of the strategic management of competitive advantages of enterprises in the context of digitalization are
topical issues.

It has been established that the current highly dynamic pace of development of the economic environment will primarily be
reflected in enterprises. Digitalization, active introduction, development of the latest technologies in the activities of these enterprises
will also entail changes in approaches to ensuring the competitive position of the enterprise in the markets. It is determined that
adaptation to changes in domestic enterprises should be ensured by internal changes in their systems of activity, reflected in their
strategic development. It has been substantiated that the dynamics cause fierce competition and the need for enterprises to adapt to it.
Domestic enterprises were unable to immediately respond to changing conditions, market needs, etc., which is why many of them were
simply not ready for such competition.

The paper determines that, in general, digitalization has a significant impact on the level of competitiveness. The key effects that
can contribute to improving their level of efficiency and ensuring competitive advantage are allocated. The mechanism for
implementing a strategy for achieving competitive advantages by domestic enterprises in the context of digitalization is a set of
directions, measures, and tools aimed at achieving a competitive position of an enterprise in the market by introducing advanced
technologies into business processes, which will allow achieving a cost leadership position, differentiating products and services in the
market, or a strategy for entering foreign markets, etc.

The structure of digital tools that can be used in practice in the formation and further development of competitive advantages of
enterprises is proposed in the article.

Keywords: competition, competitive advantages, strategy, strategic management, digitalization, management, digital tools in
management, strategic management system.
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ECONOMIC AND MATHEMATICAL MODELING IN BUDGETING

Introduction

Budgeting is an indispensable mechanism for orga-
nizations to allocate resources judiciously, set financial
priorities, and achieve fiscal sustainability. The integra-
tion of economic principles and mathematical models
empowers decision-makers to enhance the precision and
reliability of budgetary forecasts, thereby enabling more
informed and strategic financial planning.

Analysis of recent research and publications
and selection of unsolved parts of the general
problem. The integration of economic and
mathematical modeling in budgeting has witnessed a
surge in scholarly interest in recent years.

The analysis of scientific sources by such experts
as 0. Kuzmin, G. Tsehelyk, M. Yastrubskyy [1], Devajit
Mohajan, Haradhan Kumar Mohajan [2], Raquel
Sanchis [4; 5], Alfonso Duran-Heras and Raul Poler [4],
L. Canetta, R. Poler [5] and others [6-10] allows us to
state that economic and mathematical methods and
models provide the following opportunities:

— accurately and compactly state the provisions of
economic theory;

— formally describe the relationships between
economic variables;

—solve the problems of optimization of planning
and management, reflecting the specifics of production
processes;

—timely respond to changes in goals, resource
constraints, dependencies between parameters and
adequately adjust plans and management decisions;

—to obtain information about the facility and its
operation;

— to predict the object and its behavior in the future.

The current issue is to determine the possibilities
of business analytics based on the use of economic and
mathematical modeling tools to form an effective
budgeting system. For effective budgeting, it is worth
using modeling tools that allow enterprises to get a
better visualization of existing processes for effective
cost management and, accordingly, to identify
opportunities for their optimization, as well as to
provide a better understanding of the data obtained on
the current situation and future forecasts, which will

help to establish cooperation between different business
units and ensure more effective communication with
key stakeholders (beneficiaries, business owners, etc.)
in the context of providing.

A scrutiny of recent scholarly investigations and
published works [1-10] has brought to light that the
outstanding aspect of the overarching issue lies in
examining the potentialities for establishing a robust
enterprise  budgeting system within = Ukrainian
companies through the adept utilization of economic
and mathematical modeling tools.

The purpose of the article — analyze the
possibilities of forming an effective enterprise budge-
ting system based on the successful implementation of
economic and mathematical modeling tools for
Ukrainian companies.

Presentation of the main research material. The
convergence of economic theories and mathematical
modeling within the domain of budgeting constitutes a
critical nexus that demands rigorous exploration. As
budgeting remains a linchpin in the financial
management apparatus, the nuanced integration of
economic insights and mathematical methodologies
emerges as an indispensable facet in enhancing the
precision and efficacy of fiscal planning. This discourse
delves into the bedrock of economic and mathematical
modeling in budgeting, dissecting the essential
components, methodological  frameworks, and
implications for decision-making processes.

The effectiveness of the budgeting system at an
enterprise based on the use of economic and
mathematical modeling tools (Table 1) will improve
resource planning, including taking into account the
existing capabilities, priorities, needs and constraints of
a particular enterprise and its external business
environment.

During the review of modern approaches to the
formation of the enterprise budget management system,
a procedure for the formation of the budgeting system
was proposed [11].

Within the stages of budget development and
allocation of resources and monitoring of budget
implementation in real time, issues of allocation of
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Table 1
Economic and mathematical modeling in budgeting: key aspects
Key aspects Explanation of the aspect

Economic The economic underpinnings of budgeting involve understanding the macroeconomic environment,

foundations of | including factors such as inflation rates, interest rates, and overall economic growth. Economic

budgeting modeling aids in predicting the impact of these variables on revenue generation, enabling
organizations to make realistic projections for budgetary purposes.

Mathematical Various mathematical modeling techniques contribute to the robustness of budgetary frameworks.

modeling Time series analysis, regression analysis, and optimization models are among the key tools employed

techniques in economic and mathematical modeling for budgeting. These techniques enable the identification of
patterns, correlations, and optimal resource allocation strategies.

Revenue Accurate revenue forecasting is a cornerstone of effective budgeting. Economic models, coupled with

forecasting mathematical algorithms, facilitate the prediction of revenue streams based on historical data,
economic indicators, and market trends. This foresight enables organizations to establish realistic
revenue targets and mitigate the risk of budgetary shortfalls.

Expenditure Mathematical optimization models play a crucial role in expenditure planning. By considering

planning and | various constraints and objectives, these models assist in determining the optimal allocation of

optimization resources across different operational areas. This ensures that budgetary allocations align with
organizational goals and priorities.

Challenges and | While economic and mathematical modeling enhances the precision of budgeting, it is not without

considerations challenges. Data accuracy, model complexity, and the dynamic nature of economic variables pose
significant hurdles. Addressing these challenges requires a combination of advanced modeling
techniques, robust data governance, and continuous refinement of models.

financial decisions based on a thorough understanding

resources, operational improvements, optimization of
activities, etc. arose.

Economic and mathematical modeling enhance the
precision and effectiveness of these stages of budgeting
by providing tools to analyze, forecast, and optimize

of economic and financial processes (Table 2).

Taking into account the possibility of improving
the efficiency of the budgeting process at enterprises,
the authors suggest developing a model of the future
state of the process.

Table 2

Direction of application of economic and mathematical models in the process of budgeting (the stages of
budget development and allocation of resources and monitoring of budget implementation in real time)

Direction of
application of
economic and

mathematical models

Purpose and procedure of application

1 2
Forecasting Economic | Economic models help forecast key variables such as inflation rates, interest rates, and
Variables economic growth. These forecasts are essential for estimating future costs, revenues,

and overall financial conditions that can impact budget planning

Revenue Projection

Mathematical modeling is used to project future revenues based on historical data,
market trends, and economic indicators. Regression analysis and time series analysis
are common techniques to predict revenue patterns

Cost Estimation

Mathematical models assist in estimating costs associated with various activities,
projects, or programs. Cost functions are developed to understand how costs vary with
changes in different factors. This helps in setting realistic budgetary targets

Sensitivity Analysis

Mathematical models are used to perform sensitivity analysis, assessing how changes
in specific variables impact budget outcomes. This helps in identifying potential risks
and uncertainties in the budgeting process

Optimization

Mathematical optimization models are employed to find the best allocation of resources
to maximize desired outcomes while adhering to budget constraints. This is particularly
useful when there are limited resources and competing priorities

Scenario Planning

Economic and mathematical models enable organizations to create different scenarios
to assess the potential impact of various economic and financial conditions on the
budget. This helps in developing contingency plans and risk mitigation strategies

Resource Allocation

organizational objectives

Mathematical models aid in optimizing the allocation of resources across different
departments or projects, ensuring that the budget is distributed efficiently to achieve
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Ending of table 2

1

2

Decision Support

Economic models provide a framework for decision-making by evaluating the financial
implications of alternative courses of action. This helps in making well-informed
decisions that align with the organization's strategic goals

Budgetary Control

Mathematical models are used in monitoring and controlling budgets by comparing
actual financial performance against budgeted figures. Deviations from the budget can
be analyzed to understand the reasons and take corrective actions

Risk Assessment

Economic and mathematical models assist in assessing financial risks associated with
budgeting decisions. This includes identifying potential market risks, operational risks,
and external economic factors that may impact the budget

Systematized by the authors based on the results of the study [12-16].

In this case, the AS IS model is considered to be
the model provided in [11].

The TO BE model involves the integration of
economic and mathematical modeling tools at stages A2
and A3 (see figure). New elements (improvements) are
marked in red.

It should be noted that the use of economic-
mathematical modeling tools in budgeting will require

the involvement of specialists with appropriate
qualifications. The issue of involving relevant
specialists, detailing the models and determining the
responsible persons who make decisions based on the
results of modeling will be the subject of the authors'
subsequent research.
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Figure. Stages of budgeting system formation (TO BE model. Integration of economic and mathematical
modeling tools at stages A2 and A3) on the Ramus business process modeling platform in IDFQ notation

Conclusion

Economic and mathematical modeling in
budgeting represents a sophisticated approach to
navigating the complexities of financial management.
As organizations strive for greater precision and

foresight in resource allocation, the integration of
economic principles and advanced mathematical
techniques offers a powerful toolkit. The continuous
refinement of these models, coupled with advancements
in technology, promises a future where budgeting
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becomes not only a strategic necessity but also a of economic and mathematical models in budgeting.
dynamic and adaptive process in the face of evolving Machine learning algorithms, artificial intelligence, and
economic landscapes. big data analytics hold the potential to revolutionize the

The evolving landscape of technology and data accuracy and efficiency of budgetary forecasting and
analytics presents opportunities for further refinement  decision-making processes.
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Jlarumesa O. B., Yynpuna, 0. B. Ekonomiko-maTeMaTHuHe MO/IeJIIOBAHHS B 010/:KeTyBaHHI

CrarTs NpUCBSYCHA ONVLILY CYYacHHX ITiAXOJIB MOJEIIOBAHHS AJIs e(pEKTUBHOIO YIPABIiHHS OIODKETaMu MiANMPUEMCTBA. Y
CTaTTi JOCHI[KEHO IHCTPYMEHTapiii EeKOHOMiKO-MaTeMaTHYHOrO MOJCIIOBAHHS, SIKHM MOXE 3acTOCOBYBAaTHUCS B CHCTEMI
OO/KETYBaHHS. 3alpPOIOHOBAHO IMiJBUIIMTH C(QEKTHBHICTh Npolecy O/DKETYBAHHS IUIIXOM 3aCTOCYBAHHS IHCTPYMEHTApilo
E€KOHOMIKO-MaTeMaTHYHOTO MOJICTFOBAHHS Ha CTaIiAX po3pOoOKH OFODKETY Ta PO3MOALLY PECYPCiB, a TAKOXK Yy MPOIeci OFOKETHOTO
KOHTPOJIIO Ta MOHITOPUHTY. J1JIsl MiABUILEHHS HAOYHOCTI MPOLIEAYPH Ta Pe3yJIbTaTiB MOJICTIOBAHHSI IIPECTABIICHA Bi3yasi3aLisi Mo1esi
TO BE B Hotatiii (MoBi Monesoantst) IDFO Ha matdopmi «Ramus».

3a3HaueHo, Mo e()eKTUBHICT CUCTEMH OI0/KETYBAHH Ha ITiICTaBl BUKOPUCTaHHS IHCTPYMEHTAPil0 €KOHOMIKO-MaTeMaTHIHOTO
MO/ICIIFOBAHHSI JO3BOJIMTH MOKPAINUTH IJIaHYBaHHS BUTPAT PECYPCIiB 3 ypaXyBaHHSIM MOXKIUBOCTEH, IPIOPHUTETIB, HOTPed Ta 0OOMEKEHB
KOHKPETHOTO IIINpPUEMCTBA Ta IHOTO 30BHIMHBOrO Oi3Hec - cepemosumma. OOIPyHTOBAaHO HEOOXITHICTH BIIPOBAIKYBATH
iHCTpyMeHTapiii AipKuTasi3anii Ta eKOHOMIKO-MaTeMaTHYHOTO MOJISIIIOBAHHSI B CHCTEMI OIO/KETYBaHHS.

Meroro crarTi € aHaii3 MOXJIMBOCTEil (hopmyBaHHS [iifoBOI cucTeMu OIODKETYBaHHS MiJIPHEMCTB HA MiACTaBi yCIiIIHOT
IMIIIeMeHTaIi{ IHCTpyMEeHTapito eKOHOMIKO-MaTeMaTHYHOTO MOICTIOBAHHSI.

ABTOpH OpIEHTYIOTBCS Ha IIOTEHIIa]l BUKOPHUCTAHHS Oi3HEC-aHANITUKH SK pPe3yJbTaTy BUKOPHCTAHHS IHCTPYMEHTapilo
€KOHOMIKO-MaTeMaTHYHOT0 MOJIEIIOBAHHS U1 (OpMyBaHHs €()EKTHBHOI CHCTEMHU OFOIXKETYBAaHHS.
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VYV crarti apryMeHTOBaHO MOXJIHMBOCTI €()eKTHBHOTO BHKOPHUCTOBYBAaTH IHCTPYMEHTApil0 MOJCIIOBaHHS Yy Mpoleci
OIO/DKETYyBaHHs, L0 [03BOJSIE MiANPUEMCTBAM MPHUMATH SIKICHI YHPaBIIHCHKI pillIeHHs Ha MigCTaBi MPOTHO3IB, CLEHApIiB,
pexoMeHaniit ontuMizanii, Bizyaizarii HOTOYHHX NPOOIEMHHX CUTYamii TOIIO.

Hayroea Hosusna 0anoi cmammi noisieae 6 TOMy, 110 PEKOMEH/Iallil Ta BUCHOBKH, HaJlaHi aBTOPaMH, MOJKYTb CTaTH KOPUCHHMH
JUTSL BITYM3HSHUX HiANPUEMCTB B ICHYIOUMX YMOBAaX XOPCTKHX 0OMEXKEHb HasiBHUX PECypCiB, HECTadi BUIBHUX KOLITIB, ICHYIOUHUX Ta
HNOTEHLIMHUX PHU3UKIB. 3arajioM, Ll CTATTS € KOPUCHOIO JUI THX, XTO Oaxkae OUIbII JIETaJbHO O3HAHOMMTHCS 3 MOXJIMBOCTSMHU
BUKOPHCTAHHS IHCTPYMEHTAPIiI0 EKOHOMIKO-MAaTEMaTHYHOTO MOJICITIOBAHHS B CUCTEMI OIOIKETyBaHHSL.

Knouosi  cnosa: OwIDKETYBaHHS, IHCTPYMCHTapiii MOJEIIOBaHHS, CKOHOMIKO-MareMaTHYHE MOJCIIOBAHHS, METOJ
MOJICIIFOBaHHS, YIIPaBJIiHHS BUTPAaTaMU.

Latysheva O., Chupryna, Yu. Economic and Mathematical Modeling in Budgeting

The article is devoted to an overview of modern modeling approaches for effective management of enterprise budgets. The article
examines the toolkit of economic and mathematical modeling that can be used in the budgeting system. It is proposed to increase the
efficiency of the budgeting process by applying the tools of economic and mathematical modeling at the stages of budget development
and resource allocation, as well as in the process of budget control and monitoring. To increase the clarity of the simulation procedure
and results, a visualization of the TO BE model is presented in IDF0 notation (simulation language) on the Ramus platform.

It is noted that the effectiveness of the budgeting system based on the use of economic-mathematical modeling tools will allow
to improve resource expenditure planning taking into account the opportunities, priorities, needs and limitations of a specific enterprise
and its external business environment. The need to implement digitalization tools and economic-mathematical modeling in the
budgeting system is substantiated.

The purpose of the article is to analyze the possibilities of forming an effective enterprise budgeting system based on the
successful implementation of economic and mathematical modeling tools. The authors focus on the potential of using business analytics
as a result of using economic and mathematical modeling tools to form an effective budgeting system.

The article argues for the possibility of effectively using modeling tools in the budgeting process, which allows enterprises to
make high-quality management decisions based on forecasts, scenarios, optimization recommendations, visualization of current
problem situations, etc.

The scientific novelty of this article lies in the fact that the recommendations and conclusions provided by the authors can be
useful for domestic enterprises in the current conditions of severe restrictions on available resources, lack of free funds, existing and
potential risks. In general, this article is useful for those who want to learn more about the possibilities of using economic-mathematical
modeling tools in the budgeting system.

Keywords: budgeting, modeling toolkit, economic-mathematical modeling, modeling method, cost management.
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ECONOMIC, FINANCIAL AND LEGAL ASSESSMENT OF CORPORATE
INTEGRATION ASSOCIATION ACTIVITY

Problem statement and its connection with
import antiscientific and practical tasks. In recent
years, the problems of integration processes
intensification in the corporate sector of the economy
have caused increased attention from both scientists and
practitioners, which is largely determined by the scale
of globalization processes of the international economic
relations system.

Integration of joint stock companies (JSC) is a
complex and long process, the deployment of which
takes place under the influence of numerous internal and
external environmental factors. As a result of this
process, a corporate association can be created, which
should function more efficiently, stably and profitably
than each of the JSCs forming the association
separately. The key to achieving this kind of goal is the
rational and reasonable selection of potential
participants in the corporate integration association
(CIA), the basis of which should be forecasting and
evaluation of activities results.

Analysis of recent publications on the problem.
Theoretical, methodological and methodological
principles of planning and evaluation of corporate
integration processes were considered in the works of
many domestic and foreign scientists, in particular:
I. Buleev [1], K. Finkelstein [10], M. Gruninger [12],
O. Hutsaliuk [3-4; 13], N. Kyzym [5], A. Kozachenko
[6], O. Lyashenko [7], V. Pastukhova [8], A. Pilipenko
[9], N. Prokopenko [1], M. Sirover [12], A. Voronkova
[2] and several others. Most often, currently proposed

methods for assessing the activities of CIAs are based
on the use of those indicators used during the analysis
of the activities of autonomously operating JSCs.
However, the activity of the CIA has its own
peculiarities, which must be taken into account during
such an analysis.

The main differences characterizing the CIA,
according to the author, are the complexity of
organizational and economic relations of the
participants in the association, as well as the presence of
a synergistic effect within the corporate integration
association, the assessment of which constitutes a
scientific and practical task that requires additional
study.

Formulation of research objectives (problem
statement). The purpose of the research is to
substantiate and develop theoretical and methodological
approaches to the economic, financial and legal
assessment of the corporate integration association
activities.

Materials and methods. The theoretical and
methodological basis of scientific research is the
fundamental provisions of the general economic theory,
management theory, the work of domestic and foreign
scientists on the planning and evaluation of corporate
integration processes.

An outline of the main results and their
justification. During the operational management of
corporate integration associations (CIAs), a number of
management tasks arise, which are specific to corporate
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integration processes. The emergence of such specific
tasks is more characteristic of corporate integration
associations that were formed without properly
assessment of the necessity for such integration and the
development of an effective organizational structure of
the CIA. These features include the following:

1. Obtaining, analyzing and using the necessary
information for management. Due to the large number
of projects, as well as due to the presence of a rather
complex organizational and economic structure of the
corporate integration association (especially
diversified), there is an excess of information that comes
from all directions and levels in various measuring
systems. It is often almost impossible to compare and
reliably interpret the received information. As a result,
it becomes necessary to maintain double, triple, or even
more complicated, accounting, which creates
difficulties in drawing up operational balances in the
directions and, as a result, makes it very difficult to
make tactical and strategic decisions.

2. Duplication of some management functions.
Due to the multidisciplinary nature of CIA components,
it becomes necessary to duplicate the accounting and
control function in each CIA business unit. Such
duplication increases the cost of maintaining
administrative and managerial personnel, but as a rule,
does not allow implementing most management
functions with a satisfactory level of effectiveness.

3. Difficulties in assessment of the individual areas
effectiveness. The occurrence of these difficulties is due
to the fact that the corporate integration association
activities can be quite profitable, even in the case of
inefficient activities of CIA individual units
(participants), due to the presence of financial flows
complex system within the association. Consolidation of
the results of various participants work (both profitable
and unprofitable) makes it difficult to determine the
sources of positive financial results formation of CIA

work, creates difficulties in the decision-making process
to improve the efficiency of the association.

4. Centrifugal trends within the CIA. Quite
common may be the situation when CIA individual units
try to adhere only to their own (local) interests during
operations - to the detriment of solving corporate tasks.
The spread of such trends can lead to a decrease in the
overall CIA efficiency as a whole.

5. Risks associated with the possible opportunistic
behavior of employees of CIA individual units, due to
management decentralization within the association or
the possibility of obtaining (on a formal or informal
basis) autonomous powers by these units heads. The
complexity of end-to-end financial control and a large
number of departments can create a favorable
environment for the selfish treatment of personnel at all
levels of the management hierarchy. This situation can
lead to the emergence of internal risks of abuse, which,
in turn, complicates both the improvement of economic
results and, for example, the involvement of external
investments in the CIA development.

Solving these problems is possible only on the
basis of a comprehensive research of the corporate
integration association activities and determining the
mechanism for forming the work results. Therefore, a
comprehensive analysis of the corporate integration
association performance should consist of two blocks: a
general analysis of the CIA performance; analysis of the
synergistic effect generated within the CIA.

The overall analysis of CIA activities effectiveness
is carried out using a scorecard, the composition of
which is proposed to be determined based on the
construction of basis research matrix. The matrix
columns form the analysis components (structure,
dynamics, volume, etc.), and the rows form the analysis
directions (shareholder property, corporate property,
products, market, sources of investment, areas of
activity, efficiency, synergy, etc.). The CIA analysis
matrix is presented in Table 1.

Table 1
CIA Analysis Matrix
Analysis components
Structure analysis Dynamics analysis Volume analysis
Shareholders structure and
ition; ital ics; .
Shareholder |<OmPostIon, Capital dynamics; . Share capital amount;
ownership structure and property values dynamics;
property L property market value
composition; exchange rate forecast
§ ownership packages structure
s Products types and their share in the |Production volumes dynamics; |[Products production and
£ Products CIA product portfolio; shares dynamics in the product |sales;
°© cost structure by product types portfolio production costs
2 Market structure, market share; Realization dynamlcs_; Sales quantity;
< Market market shares dynamics; .
c consumer structure . volume of transactions
< sales dynamics
Borrowing amount;
. Receivables and payables structure; |Dynamics debt; assets volume;
Finance . L . .
capital structure financial indicators dynamics capital;
investments volume

Source: authors’ own developments.
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Based on the data of such a matrix, further research
can be carried out using factor analysis methods and
others. Thus, the indicators system, the formation of
which is carried out on the proposed basis, is able to
allow not only monitoring, but also tracking the
dynamics and structure of indicators. In addition, the
scorecard thus formed allows also arbitrarily expanding
the scorecard itself and adjusting it for use in various
ClAs.

It should also be borne in mind that in modern
economic conditions determined by the deepening of
crisis phenomena in the national economy development,
long-term forecasting of the corporate integration
association activities can be carried out only on the basis
of the use of indicators expanded system describing
various aspects of its activities, goals and interests’
variety of the participants in the association.

In the analysis of joint stock companies and CIAs
efficiency, financial indicators are almost most often
used, which significantly limits the managerial potential
for regulating the association development. To solve the
CIA strategic management tasks, it is necessary to
evaluate a wider range of aspects of the association
activities - both at local levels (within individual JSCs)
and on a corporate scale. Therefore, it is necessary to
analyze not only the result of the CIA activities, but also
to determine the implementation effectiveness of the
achieving this result method, that is, assessing and
summarizing the results of JSCs strategy
implementation. This assessment is possible only in the
case of a clear definition of JSCs or CIAs strategy,

C,=(D(PN), +D(PA), +

where n — the calculation period;
C_ —overall synergy effect;

n

mission and goals, formalization of them in clearly
defined terms.

When conducting a comprehensive analysis of
corporate integration associations’ effectiveness, it is
necessary to take into account all the above aspects of
the problem. But, it should be noted that the analysis
issues of various aspects of joint-stock companies and
corporate integration associations’ activities are devoted
to many works of domestic and foreign scientists [1; 2;
6; 9-11 and others]. However, it is extremely relevant to
specify and optimize the analysis directions, since
unreasonable growth of its volumes can lead to a
significant increase in the time necessary for such an
analysis. Limitations in its implementation, in turn, can
cause complications or even complete inability to make
adequate and effective decisions by the JSC (CIA)
management based on such analysis. The most optimal,
according to the author, is the list of analysis directions,
which is given in Table 1.

Especially important is the issue of analyzing the
synergistic effect formed inside the corporate
integration association. The most complex structure and
possibility of analysis is the diversified industrial and
financial group synergistic effect. In this case, the CIA
includes banking institutions and industrial enterprises
of various profiles.

The synergy effect increases revenues and
enhances the cash flows of the corporate integration
association. In general, the synergistic effect amount
formed within the CIA is as follows (1):

(EE),)-(DI, + DT, +1,), (1)

D(PN )n — estimated additional profit from activities expansion;

D(PA), — estimated additional profit from risk reduction due to CIA activities diversification;

(EE), — saving current production costs;

DI, — additional investment for reconstruction and expansion;

DT, —tax payments increase (savings);
I, — investment at the takeover moment.

The calculating the synergistic effect method can
be adjusted depending on the CIA type formed and the
motives for its formation.

However, this calculation method has one
significant drawback, which in some cases can interfere
with its use or lead to incorrect conclusions by experts
conducting calculations - this is a failure to account for
a change in the money cost over time. This calculating
the synergistic effect method can be used immediately
after the integration and start of CIA operations. If it is
necessary to analyze the synergistic effect after a certain
period, it is indispensable to calculate the discount rate.
In this case, the total synergistic effect will be calculated
using the following formula (2):

T

-y ACF tt , ?)
=1 (1+7)

where ACF; — the difference up to time t between the

cash flows of the consolidated CIA and the cash flows

amount of each JSC separately;

r — the expectation of the discount factor
calculated taking into account the planned rate of return
on the equity of the company that was not the initiator
of the integration process.

The increase in can be calculated as follows (3):

ACF[ZAR[*AC}*AT[*AI[, (3)

Ct

where AR, — revenue increase from integration;
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AC; — costs increase,

AT, — increase in tax deductions,

Al, — increase of additional investments in
working capital and fixed assets.

Based on this approach, it becomes possible to
differentiate the synergy sources into four main
categories: income increase, cost reduction, tax
deduction reduction and additional investment
reduction, and based on which, if necessary, a factor
analysis is carried out to identify the degree of
achievement of a certain strategy, integration goals and,

if possible, to identify reserves for increasing the
synergy effect.

To analyze the CIA activities, it is necessary to
analyze the various activities integration degree within
the CIA. Such analysis is advisable to carry out in
different directions of CIA participants’ interaction:
integration of participants’ production potentials n the
CIA; integration of financial and production potentials
for various joint stock companies — CIA participants;
integration of CIA participants’ scientific potentials.
The coefficients’ general characteristics proposed for
such analysis are given in Table 2.

Table 2
Characterization of the indicators for assessing the depth of CIA participants’ integration
Scorecard Scorecard Name Legend Characteristics
Groups
Internal supply K Shows the proportion of products produced for domestic
sup 1 1 M
consumption within the CIA
Internal exchange Shows the share of CIA participants involved in the products
Kint.exen production consumed within CIA
Industrial Attracting production Indicates which part of the production capacity is used for
potentials capacity K prodg.cap | domestic production
1ntegrat1051 Equity Participation K Characterizes the participation degree in the capital of various
scorecar e participants in CIA, except for cross-ownership of shares
Mutual equity participation K Characterizes the mutual penetration degree into each other’s
mut.eq capitals of various CIA participants
Internal use of R&D K e Characterizes the degree of R&D implementation within CIA
r
Amounts of R&D that have K Shows the production provision degree by internal R&D
Scientific been mastered mast.r&d
potentials Participatign in the. .Character%zes the pa.rticipation level .of other CIA participants
integration Research Institute capital Kewp in the capital of participants conducting R&D
scorecard
Participation in financial K Shows how many non-financial participants take part in the
capital part.cap | capital of financial participants
Internal financing K Characterizes the security degree of non-financial participants
. int.fin in CIA with the financial participants funds in CIA
Industrial, —— - — -
. Participation of non- —n Characterize the participation degree of financial and non-
financial . - . K . - . , .
otentials financial participants in financial participants of CIA in each other’s capital
P . financial capital
integration o - -
Participation of financial n—f
scorecard L . K fin
participants 1n non-
financial capital
Internal control K Shows the control degree of non-financial CIA financial
cont participants
Source: authors’ own developments.
Calculation results analysis of the above- Conclusions and perspectives of further

mentioned coefficients allows to assess the interaction
of CIA individual activities. This analysis makes it
possible to draw conclusions, both from the integration
of capital of CIA activity various areas, and from the
integration of processes of activity.

Thus, after conducting a general analysis of the
CIA activities and calculating all the above-mentioned
factors, it is possible to draw conclusions on the further
existence of CIA, the need to adjust the CIA
development strategy, change the general profile of the
activities, etc.

research. A comprehensive analysis of the corporate
integration association’ activities should consist of two
blocks: a general analysis of the effectiveness of the CIA
activities; analysis of the synergistic effect generated
within the CIA. It is recommended to carry out a general
analysis of the effectiveness of CIA activities using a
scorecard, the composition of which is proposed to be
determined based on the construction of basis studies’
matrix.

In order to analyze the activities of the already
established CIA, it is necessary to analyze the
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integration degree of various activities within CIA. Such
analysis should be carried out in different directions of
interaction between CIA participants (industrial
potentials’ integration, scientific potentials and
integration of industrial and financial potentials of JSC)
using the indicators’ system proposed by the author. To
illustrate and simplify the results’ analysis of such an
analysis, it is recommended to use the integration profile

of the JSC, which allows you to clearly assess the
integration degree in different directions.

The direction of further research in this area are
related to the methodological recommendations’
development for modeling the optimal capital structure
of a corporate integration association, which would
ensure the financial results maximization of CIA
activities.
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Komopda O. 1O0., Aduasizopa H. P., 3axapuenko O. B., Mory3ka O. M. ExonomiuHa Ta (piHaHCOBO-IpaBOBa OLiHKA
HiSIIbHOCTI KOPNOPATUBHOIO iHTErpaLiiiHOIro 00’ €THAHHS

PosrsiHyTO 3MicT mporecy iHTerpaii akiioHepaux ToBapucTB (AT). V3araapHeHO NepeJyMOBH 31iHCHEHHS paliOHAIBHOTO 1
0OIpyHTOBAHOTO BiOOPY MOTEHLIHHNX yJaCHHUKIB KOPIIOpAaTUBHOTO iHTErpaniitnoro 06’ exuanns (KIO) Ha 0CHOBI IpOrHO3yBaHHS i
OLIHKM pe3yJbTaTiB JiSUIBHOCTI Takoro o6’eqHaHHSA. BceraHoBieHi ocoOnmBOCTI opraHizamii Ta yHpaBiiHHS KOPIOPATHBHHMH
iHTerpaifHuMu 00’ enHaHHAME (TPyQHOLI B OJAEpXKaHHI, aHami3i i BUKOPHUCTAaHHI HEOOXigHOI AJIs yHpaBiiHHS iHpOpMaLIl;
yOJIIOBaHHSI OKPEMHX YIIPABIIHCHKUX (QYHKIIH; HEOTHO3HAYHICTh OLIHKU e()EeKTUBHOCTI pOOOTH OKPEMUX HANPSIMKIB HisIbHOCTI;
BinneHTposi TeHaeHii Bcepeauni KIO, pusuku, o’ s3aHi 3 AEHEHTpai3aliclo YIPaBIiHHS 00’ €THAHHIMH).

JloBeneHO HEOOXiTHICTH HPOBENCHHS ABOPIBHEBOI OIIIHKM MiSUIBHOCTI KOPIIOPATHBHOTO iHTerpamiiiHoro o0’enHaHHSA (Ha
JIOKJIBHOMY piBHI B Mexax okpemux AT, i B 3araJbHOKOPIOPAaTMBHOMY MaciuTabi) Ui BHpILICHHsS 3aBAaHb CTPATEriyHOro
ymnpasnigas KIO. Bu3nayeHo HampsMH MPOBEACHHS KOMIUIGKCHOTO aHali3y e(eKTHBHOCTI MAisUIbHOCTI KOPIIOPATHBHOTO
IHTerpamifHoro 00’ €HAHHS), KU MOBHHEH CKJIaJaTHCS 3 JBOX OJOKIB: 3aranbHui aHaii3 edexruBHOCTI nisttbHOCTI KIO; ananis
CHHEPIeTHYHOTO e()eKTy, SIKUil yTBOPIOeThes B Mexkax KIO.

OOrpyHTOBaHHI CKJIAJ CHCTEMU IOKAa3HHKIB OIIHKH MisUIGHOCTI KOPIOPAaTUBHOTO IHTErpamiifHoro o0’€IHAHHS Ha OCHOBI
no0y10BY MaTpHLi 6a3UCHUX JOCHiIKeHb. JloBeIeHO AOLiNbHICTh poBeaeHHs qudepentianii mxepen nossu cuneprii KIO Ha yotupu
OCHOBHI KaTeropii: 30iJbIICHHS JOXO/IB, 3MEHIICHHS BUTPAT, CKOPOUCHHS MOJATKOBUX BiIpaxyBaHb Ta 3HMKCHHS NOAATKOBHX
IHBECTHIIIH, 1 Ha OCHOBI YOT0, IPH HEOOXIAHOCTI, IPOBEAEHHS (haKTOPHOTO aHATI3Y [UIS BHSBJICHHS CTYIEHS JOCSTHEHHS BH3HAUCHOL
cTparerii, iyl iHTerpamnii Ta, y pa3i MOXKIIMBOCTI, BUSBICHHS pe3epBiB 30UIBIICHHS! CHHEPI€THIHOTO e(heKTy.

BusHaueHo HampsiMu npoBeneHHs aHanizy aisuibHocTi KIO Ha OCHOBI BM3HAY€HHsI CTyNEHs iHTerpauii pi3HHX HampsIMiB
nisutbHOCTi Beepenuni KIO, Takux sik: iHTerpaiis Bupo6Hnunx noteHuianiB yaacuukiB KIO; inrerpauist (piHaHCOBOTO i BUPOOHUYNX
MOTEHI[IANiB PI3HUX aKI[IOHEPHUX TOBApHCTB — YYAaCHHKIB KOPHOPATHBHOTO iHTErpamifHOro o0’eIXHAHHS; IHTErpamis HayKOBHX
noreHmianiB  ydacHukiB KIO. OOrpyHTroBaHO CKJIaJ IIOKa3HUKIB OIHKA TIJIMOMHM iHTerpamii y4YacHHKIB KOPIIOPAaTHBHOTO
IHTerpamifHoro 00 ’€qHaHHSA. 3ampONOHOBAaHO MiAXiX MO BH3HAUCHHS eQEKTy CHHEprii IpH yTBOPEHHI KOPIOPATHBHOIO
iHTerpawifHoro 00’ eAHAHH 10 MOCTIHHMUX 3MiH B €KOHOMIYHOMY CEpPEIOBHIIL.

Kniouoei cnosa: xopnopaTuBHE YIpPaBIiHHS, aKLIOHEPHE TOBApUCTBO, KOPIIOPAaTHBHA IHTErpaiisi, OLIHKA JisUIbHOCTI,
KOpIIOpaTHUBHE iHTerpaniiine 00’ exHaHHs, eheKT CHHepril.

Kotsiurba O., Abliazova N., Zakharchenko O., Motuzka O. Economic, Financial and Legal Assessment of Corporate
Integration Association Activity

The content of the integration process of joint stock companies (JSC) is considered. The prerequisites for rational and reasonable
selection of potential participants in the corporate integration association (CIA) based on forecasting and evaluation of the results of
such association’s activities are summarized. Established peculiarities of organization and management of corporate integration
associations (difficulties in obtaining, analyzing and using the information necessary for management; individual management
functions duplication; ambiguity of the certain activities effectiveness assessment; centrifugal trends within the CIA, risks associated
with association management decentralization).

The need for a two-level assessment of the corporate integration association activities (at the local level within individual JSCs,
and on a corporate scale) to solve the tasks of the CIA strategic management has been proved. Complex analysis directions of corporate
integration association activities efficiency are defined, which should consist of two blocks: general analysis of CIA activities
efficiency; analysis of the synergistic effect that is formed within the CIA.

The indicators system composition of corporate integration association assessment based on construction of the basic studies
matrix is substantiated. It is proved expediency of sources differentiation of CIA synergy occurrence into four main categories: increase
of income, reduction of expenses, tax deductions reduction and additional investments reduction, and on the basis of which, if
necessary, factor analysis is carried out to identify the achievement degree of a certain strategy, integration goals and, if possible,
reserves detection of synergetic effect increase.

The analysis directions of the CIA activities are determined based on determining the integration degree of various activities
within the CIA, such as: the production potentials integration of CIA participants; financial and production potentials integration of
various joint stock companies — participants of the corporate integration association; scientific potentials integration of CIA
participants. The indicators composition for assessing the depth of integration of the corporate integration association participants is
substantiated. An approach to determining the synergy effect in the corporate integration association formation to constant changes in
the economic environment is proposed.

Keywords: corporative management, joint stock company, corporate integration, activity evaluation, corporate integration
association, synergy effect.
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Formulation of the problem. In the modern state
of Ukraine, the conceptual foundations for the creation
of a regional cluster policy have not yet been
formulated, which are based on the establishment of the
direction of measures of managerial influence on the
prospects and possibilities of creating clusters, the
definition of methods, levers and measures, the
implementation of which contributed to ensuring the
competitiveness of the regional economy and the
formation of a smart economy [1-3]. In scientific
research and the state mechanism of administrative
management, it is necessary to outline scenarios for the
formation of cluster policy in the region [4-7] and to
propose an algorithm for scenario cluster policy in the
region, the implementation of which will prevent future
manifestations of a negative scenario of clustering of the
regional economy and reduce its negative impact on the
formation of a smart economy in Ukraine.

Analysis of recent research and publications.
The Ukrainian school of regional studies separates into
an independent direction the research of issues of
regulation of the business environment, stimulation of
cluster formation, support of small and medium-sized
businesses, and development of business incubation
tools. The study of the conceptual foundations of
clustering and business incubation was carried out
O. Amosha, M. Butko, Z. Varnalii, M. Voinarenko,
M. Dolishnii, O. Zakharova, P. Hudz, D. Hulak, M. Ky-
zym, O. Kolomytseva, O.Kudrina, V. Liashenko,
V. Omelianenko, I. Pidorycheva, L. Prodanova, S. So-
kolenko, D. Solokha, O. Finahina, V. Khaustova,
H. Shevtsova and others.

Obstacles to the development of innovation
clusters in Ukraine were investigated V. Heiets, B.
Danylyshyn, O. Zinchenko, L. Pankova, R. Mann,
0. Chernyshov and others. At the same time, the issues
of substantiation of the prerequisites and expediency of
creating clusters in the region, the formation of a target
cluster policy, the quantitative measurement of the
impact of the functioning of innovative and educational
forms of cluster development on the regional economy,
the relationship between economic and cluster policy
and its impact on the formation of a smart economy
require a more in-depth study.

The aim of the research. The specified
problematic issues led to the choice of the topic of the
article. The goal of the research is regulatory economic
policy in the field of creation of innovative and
educational clusters in Ukraine, which will further
ensure the systematic activation of entrepreneurial
activity and the formation of a smart economy.

Presentation of the main research material.
Regional and economic policies are active and in
demand in the system of mechanisms of influence on
regional development, as spheres of managerial
(regulatory) interaction on processes, which is of
primary importance in the strategic vision of the future,
which is determined in the prospects of economic
development, improvement of the social sphere,
improvement of the ecological situation, activation
integration processes and relations between territories
and subjects of management at the regional level. In the
scientific and practical plane of regional management,
there are a certain number of varieties of regional policy,
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the main of which should be recognized: state and
regional; interregional; regional and branch; economic
and social. Such structuring and complex meaningful
filling of each type requires both active and passive
changes in the reproductive processes of regional
economic complexes.

At the same time, firstly, the basic foundations of
the implementation of such a policy should undergo
changes — the ranges of regulatory influence and a clear
delineation of the target value of those management
tools that will be used by regional authorities in order to
achieve the set goals. One of these tools is the innovative
educational cluster (IEC), the implementation of which
in the regional management system should create
favourable conditions for the development of the
business environment in the formation of the smart
economy and ensure the balance of its needs with the
capabilities of the educational system [8-12].

The expansion of the boundaries and components
of regional socio-economic policy due to the latest
processes is a positive phenomenon, which has
managerial and technological innovations as guidelines,
the synergistic involvement of innovative tools [13-15],
institutions, effective legal support and organizational

support within regional management. In this context,
special attention should be paid to expanding the
boundaries of Ukrainian regional socio-economic policy
through the development and implementation of cluster
policy. However, the toolkit of Ukrainian regional
management for developing and implementing the
basics of cluster policy is still in the phase of its initial
formation and accumulation of basic concepts and
terms, due to which the elements of real implementation
in the form of strategic plans, tasks, principles, and
strategies are actually missing.

In a practical management sense, regional policy is
the basis for the formation of a strategy and sequence of
actions of authorities in matters of the economy and
social sphere, as well as organizational support for all
participants in the clustering process. Regional policy,
by its very nature, consists of a certain number of
components and undergoes certain stages of formation
in accordance with current needs, economic and social
interests, actual and scientifically justified changes.

A generalized vision of regional policy as a
complex phenomenon within the regional economy is
presented in Figure.
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Figure. Generalized vision of regional policy as a complex phenomenon

Source: compiled by the authors.

Expanding the vision of the boundaries and
components of regional policy is a progressive direction
of movement in the knowledge system of regional
management. Active transformations in the internal
regional business environment, increased competition
between the countries of the world, the lack of control
of the processes of globalization and economic

integration of world markets and transnational
corporations form the obligation to adjust the
components of regional policy, to prove their

compliance with the progressive changes observed in

the system of theory and practice of management and
regionalists. Clustering of the regional economy should
be the most progressive tool for implementing such
changes.

According to the level of regulation, clustering can
be regulated by state administration bodies or by the
market environment. The first form is typical for the
implementation of the state regional development
policy, and primarily involves the achievement of a
general socio-economic effect at the level of the state as
a whole. At the same time, the interests of individual
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participants (enterprises and organizations) may not be
taken into account, or their expediency may be
unprofitable. The second form of -clustering is
characteristic of private capital. It takes into account the
interests of all participants as much as possible and, in
accordance with the laws of the market, optimizes the
process of creating added value by combining them.
Economically weak participants are eliminated and do
not function for a long time. The second form of
clustering, despite its higher economic expediency, can
lead to regional development disparities, which
endangers the achievement of social development goals
[16].

Thus, various forms of economic clustering are
expressed to one degree or another for all processes of
cluster formation. At the same time, it is important to
emphasize that the formation of clusters occurs in real
life simultaneously in several forms. Each form
highlights only certain features of the cluster formation
process. Therefore, the multifaceted development of
clusters determines the variety of forms of economic
clustering [2; 16-17].

The global economy has accumulated experience
in the formation and functioning of clusters, which
should be taken into account when forming and
implementing the cluster policy of the regions of
Ukraine. World experience proves that the activity of
the clustering process ensures sustainable economic
growth of regions, expands business communications,
improves culture and reduces social tension, and
increases the competitiveness of enterprises.
Harmonious and effective communications in the
process of cluster formation form the further platform of
knowledge management in business.

Analytics confirms that the highest level of
development is achieved in those territories where the
most favourable conditions for fruitful interaction
between scientific, educational and  business
environments have been created, which has a positive
effect on the functioning of the regional labour market.
Undoubtedly, each structure has its own key interests,
areas of planning, geography of activity, but the
consolidation of their efforts around a common goal
forms the prerequisites for the development of a
competitive environment that functions according to the
principles of self-regulation. International experience
shows that there are no single rules by which to build an
effective cluster policy. Here, everything depends on the
peculiarities of the development of the business
environment of the region: for one territory, a mono-
profile model of clustering is suitable, for another, it is
necessary to look for various options for sectoral
diversification, which requires the support of regional
and state authorities [18]. At the same time, there are
established rules and principles, the implementation of
which is mandatory to achieve the socio-economic
effect expected from clustering.

In general, the goal of the regional cluster policy
should be to eliminate disparities in the development of

business in the regions, stimulating regulation of the
expanded reproduction of the economy and the creation
of innovation-educational clusters at leading institutions
of higher education (IHE). Such a goal is relevant for
the regions of Ukraine in the form of an active
movement towards the implementation of EU standards,
it fully corresponds to the introduced reform of local
self-government, and therefore must be carefully
implemented in practice.

It is also appropriate to outline the tasks of cluster
policy implementation, which are relevant and in
demand under the current conditions of functioning of
the regions of Ukraine:

development of methodical support for clustering
and especially IEC;

justification, development and promotion of
regulatory support for clustering;

institutionalization of cluster culture;

cooperation ~ with  international  institutions
implementing innovative projects and active work in the
direction of obtaining national and international grants;

formation of regional networks of business
incubators, technology parks, technopolis and other
infrastructural forms of support for small and medium-
sized businesses [19-20] as components of innovative
and educational cluster forms;

development and promotion of targeted clustering
projects — innovative, socio-cultural, educational, etc.

The general principles of the state regional policy
are given in the State Strategy for Regional
Development for 2021-2027, which was approved by
Resolution No. 695 of the Cabinet of Ministers of
Ukraine dated August 5, 2020. These principles include:

legality — compliance with the Constitution and
laws of Ukraine, international treaties, consent to the
bindingness of which has been granted by the
Verkhovna Rada of Ukraine;

cooperation — coordination of goals, priorities,
tasks, measures and actions of central and local
executive authorities, local self-government bodies,
ensuring cooperation between them during the
formation and implementation of state regional policy;

parity — ensuring the conditions of equal access of
stakeholders to the possibilities of state and regional
financing of programs of innovative development of the
territory;

openness — ensuring free access to information that
defines state regional policy and is at the disposal of
state authorities and local self-government bodies;

subsidiarity — transfer of authority to the lowest
level of management for the most effective
implementation;

coordination — interconnection and coherence of
long-term development strategies, plans and programs
at the state, regional and local levels;

unitary — ensuring the integrity of Ukraine in terms
of territory, political currents, socio-economic policy,
etc.;
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historical continuity — preservation, dissemination
and orientation to the experience of previous stages of
socio-economic development of the region;

compliance with the principles of sustainable
development — the development of society to meet the
needs of the current generation, taking into account the
interests of future generations;

objectivity — development of all documents
defining state regional policy based on real indicators
that are likely to be achieved and that can be evaluated.

A thorough assessment of the listed principles will
allow outlining the recommended principles for the
development and implementation of cluster policy as a
component of regional policy, namely: scientific content
and connection with innovative scientific developments;

complexity in analysis, diagnosis of processes, decision-
making; synergistic combination of knowledge
(management, regional studies, entrepreneurship,
innovative management and marketing, etc.);
optimization of costs, time and resources; involvement
of specialists with certain qualifications and relevant
work experience; orientation to the world's leading
experience accumulated in the field of clustering and
implementation of cluster policy at the regional level.
The generalization of the basic principles of the
research in relation to the leading foreign experience
allows us to systematize the conditions for achieving the
success of the cluster policy and to establish the basic
limitations underlying its effectiveness (Table 1).

Table 1

Systematization of leading experience in the field of creation innovative and educational cluster
and substantiation of the basic limitations underlying the effectiveness of the cluster policy

Conditions for successful
functioning of the cluster

Meaningful interpretation
of the cluster functioning conditions

Basic restrictions on the fulfilment of
conditions for cluster functioning

A favourable legislative and tax
environment for the functioning
of an innovation-type cluster

Provides preferential conditions for starting a
business that is based on innovation for
development and modernization promising
industries for the regional economy

Substantial state support is received only
by those cluster initiatives for which the
potential of economic growth and the
prospects of innovative creativity in
creating added value have been proven

High scientific and educational
level of the institution of higher

it is planned to create the [EC

and innovative ideas

The creation of the IEC on the basis of leading
higher education institutions should become a
education, on the basis of which |guarantee of the future market success of the
business entity through public trust in higher
education institutions and a guarantee of
providing it with highly professional specialists

The selection of higher education
institutions for the establishment of
IECs should be carried out on a
competitive basis, where the criteria are
the availability of experienced
specialists and resources, the
effectiveness of the higher educational
and scientific activities, the rating of
higher education institutions in the
national and international educational
and scientific environment

Close relations between all

scientific, business institutions
and local authorities)

participants

Prevention of obstacles and reduction of time for
participants of IEC (educational, |transmitting information, obtaining necessary
data, responding to internal and external
challenges and making effective management
decisions should ensure the profitability and
competitiveness of the cluster, the mutual
appropriation of the latest knowledge by cluster

Preference should be given to those
clusters in the activities of which
participants not only use the latest
technologies and innovations, and those
that create new knowledge, capable of
radically transforming the regional
economy on the basis of achieving a
synergistic effect

Development of business
incubation processes at the
initial stages of creating a
cluster on the basis of one of its

provision of service support

specific start-up

The purpose of creating a business incubator is
the accumulation, stimulation and selection of
viable and competitive ideas with their
subsequent bringing to the level of practical
participants, usually in IHE with |implementation by providing advisory,
mentoring, educational, scientific and
organizational services according to the needs of a|saving approaches to conducting

The business idea that is the basis of the
start-up must meet following
requirements: to be attractive to
investors; have environmentally friendly
production technology and final product;
to be based on innovative and resource-

business and producing a finished
product; continuous professional
development of personnel involved in
the practical implementation of a
business idea

Source: compiled by the authors.

The regulatory and legal field of Ukraine regarding
the regulation of the issues of creating clusters and
regulating the activities of business incubators is not

sufficiently developed and powerful, but the beginning
of its formation can be counted from 1999, when the
Resolution of the Verkhovna Rada of Ukraine “On the
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Concept of Scientific, Technological and Innovative
Development” was adopted of Ukraine, which declared
the expediency of the implementation of new
educational programs and the development of a system
of continuous education (upgrading the qualifications of
personnel) in science, production, and the service sector,
the formation of science-intensive production processes
for the development of innovative structures, namely
technology parks, incubators, centers, etc. This
document also emphasizes the need to realize the
exceptional role of science and innovative activity in the
socio-economic revival of Ukraine.

At the same time, even in the absence of a perfect
special legal framework in the field of cluster policy in
Ukraine, it is possible to assess the existence of a
regulatory basis for the creation of the IEC, provided
that there are cross-cutting positions in the regulatory
and legislative acts that regulate the basis of the joint
activities of its main participants.

Any state intervention in the economy, and in our
case — the application of various methods and tools for
stimulating the processes of clustering of the innovative
and educational space of the region, should take into
account not only the possibilities (resources and
potential) of the development of clusters in the

respective region, but also the expediency of stimulating
these processes.

The analysis of world experience regarding the
functions of the state (targeted regional policy) in the
process of developing clusters allows us to talk about the
performance of the following functions by the state:

regulatory — defining the rules of interaction of all
cluster participants (the state itself, i.e. regional authori-
ties, business, scientific and educational structures);

stabilizing —  creation, preservation and
development of favourable conditions for investments,
innovations and connections between cluster
participants;

entrepreneurial — the state, represented by regional
authorities, acts as a direct participant of the cluster, and
can also be the owner / co-owner of enterprises and
organizations (educational, scientific, etc.).

At the same time, the main function of the
government within the framework of the cluster policy
should be stimulating, based on the creation of
favourable conditions for the formation of innovative
and educational cluster forms in the region. In order to
determine the priorities of such stimulation, the author's
conceptual vision of the goal, tasks and measures within
the framework of the regional cluster policy of the
region is proposed in the work (Table 2).

Table 2

Conceptual vision of the regional policy of clustering on the basis of stimulation
of the innovative and educational space of the region

Component

Content

Goal

socio-economic development of the region based on innovative and educational forms of clustering;
creation of conditions for formation, functioning and development of IEC

Tasks

increasing the level of competitiveness of the region; territorial socio-economic integration and spatial
development; formation of a system of sustainable relationships between government, business, science
and education; growth of business and innovative activity of business entities; improvement of the
investment climate, investment attractiveness of regions, expansion of sources of development financing;
business development, human development; development of systems of science and education, primarily
higher education

Principles of
formation

general principles of state regional policy: legality, cooperation, parity, openness, subsidiarity,
coordination, unitarily, historical continuity, compliance with the principles of sustainable development,
objectivity;

principles that take into account the peculiarities of the operation of the IOC: innovativeness, competitive
partnership, closeness of the technological and organizational cycle, readiness for cooperation, a
common defined goal (synergistic effect)

Content
of events

development and ratification of the legislative framework in the sphere of functioning of clusters;
support for possible areas of integration of business, science and education; targeted funding and
financial support for the creation and operation of clusters;

justified tax regulation of activities of potential and actual participants of the cluster;

primary stimulation of the functioning of clusters, which are among the most promising types of activities
for the economy of the region;

increasing the quality of the education system and professional training of specialists in the region;
ensuring the availability of leading innovative knowledge and dissemination of information about the
latest technologies created within the cluster; reduction of regulatory barriers to the creation of new
innovative activities

Methods

administrative, economic, legal

Levers

crediting, financing, taxation, provision of benefits

Types of events

organizational, consulting, regulatory, resource, integration, support

Socio-economic
effect

acceleration of regional development; increasing the profitability of business entities; increase in the

level and quality of life of the population of the region

Source: compiled by the authors.
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Depending on the specifics of the methods and
tools, four main variants of the state's stimulating policy
regarding clustering are used in global practice:
functional state policy based on the creation of
favourable conditions for the unification of interested
parties in the creation of a cluster or business incubator;
supporting policy, where the role of the state is to direct
and support infrastructure investments; the regulatory
policy of the state, which, along with comprehensive
support for programs for the creation and operation of a
business incubator, contains regulatory-type measures
to change or expand the specialization of the region by
types of activities; the policy of the state's responsibility
for the promising and successful development of a
cluster formation, which is manifested in the
implementation of specific protective measures, such as
subsidizing or reducing regulatory pressure [7; 21].

Conclusion and prospects for further research.
The main goal of the economic policy of clustering
based on a systemic vision of the innovative and
educational space of the region should be socio-
economic development due to the introduction of

innovative and educational clusters, as well as the
creation of conditions for the formation, functioning and
development of a smart economy. The system of
measures to stimulate smart economy clustering
processes must comply with certain principles: firstly,
general principles of state regional and vectorial
economic policies, secondly, principles of creation,
distribution and functioning of clusters, in particular
I0C.

The policy of clustering the innovative and
educational space of the region is a component of the
general state regional policy and must be coordinated
with other directions of regional policy, in particular
with economic, structural, and branch policies. At the
same time, the main instruments for the implementation
of the cluster policy at the regional level must be clearly
justified, the conditions for the implementation of the
relevant instruments must be outlined, and the territories
where it is economically expedient to implement
innovative and educational clusters in the smart
economy must be determined. This will become the
direction of further scientific research.
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Sxyuwes O. B., Tpymkina H. B. InHoBaniiiHo-po€ekTHI Kj1acTepu B cucTeMi GOpMYBaHHSI KOHKYPEHTOCIIPOMOKHOCTI Ta
€KOHOMIYHOI0 PO3BUTKY PerioHaJIbHUX MUCTEIILKHX OCBIiTHIX 3aKjafiB

CTaTTIO NPHUCBSYCHO aKTyalbHUM MUTAHHSIM DPO3POOKH Ta BIPOBA/DKCHHS PEryIsSTOPHOI CKOHOMIYHOI MONiTHKH y cdepi
CTBOPEHHSI IHHOBALIHO-OCBITHIX KJIACTEPIB SIK IHCTpyMEHTY (OpMyBaHHs cMapT-ekoHOMikH. Hamano ta 00rpyHTOBaHO y3arajibHEeHe
OadyeHHs perioHaNbHOI MONITHKH SK KOMIUICKCHOTO siBHIIA. J[OBEIEHO Ta CHCTEMHO apryMEHTOBAHO KOHLENTYalbHI OCHOBH
(opMyBaHHS KJIaCTEpPHOI NOJITHUKH PErioHy, IO, HAa BIAMIHY BiJ HasBHUX, 0a3yIOThCSI HA aJTrOPHUTMI CIEHApyBaHHS, PO3POOJIEHHI
LUILOBYX IUIAHIB Ta MPOEKTIB PO3BUTKY OKPEMHX PETiOHIB, OOIPYHTYBaHHI CIPSIMOBAHOCTI 3aXOMIB CIPHUSHHS PO3BUTKY KIIACTEpiB,
BU3HAYEHHI METOJIB, Ba)KEJIB Ta JOLUIBHUX BHIIB YIPaBIIHCHKOTO BIUIMBY, peai3allis KX Ha PiBHI pPerioHy JO3BOJHTH HOCATTH
COLiaJIbHO-EKOHOMIYHOT0 e(heKTy /IS KOXKHOTO YYaCHHKA KJIAaCTEPHOT B3a€EMOJIIT.

Hanano koHuenTyanbHe OaueHHs! perioHajIbHOI MOJIITHKY KJIACTepH3alil Ha OCHOBI CTUMYJIIOBAHHS iHHOBALii{HO-OCBITHHOTO
IIPOCTOPY PErioHy Ta BU3HAYECHO 0a30Bi MPUHIUIN, IO IIOBHHHI 3a0€3MEUYNTH YCHINIHY peali3alilo yIpaBIiHCEKOTO PEryIITOPHOTO
BIUTMBY — HAYKOEMHICTb Ta 3B 530K 3 iHHOBAIIHHUMH HAyKOBUMH JOPOOKaMH; KOMIUIEKCHICTh B aHAJIi3i, AiarHOCTYBaHHI IPOIECIB,
NPUAHATTI pillieHb; CHHEPreTHYHE OE€JHAHHS 3HaHb; ONTHUMI3aLlisl BATPAT, 4acy Ta PECYPCiB Ta HIIHX.

Kniouoei crnosa: iHHOBaIITHO-IIPOEKTHI KIIACTEPH, EKOHOMIUHA B3a€MO/Iisl, KOHKYPEHTOCIPOMOIKHICT, eKOHOMIYHHUI PO3BUTOK,
MHCTEIbKI OCBITHI 3aKJIa[ 1, CMapT-eKOHOMIKa.

Yakushev O., Trushkina N. Innovative Project Clusters in the System of Forming Competitiveness and Economic
Development of Regional Art Educational Institutions

The article is devoted to pressing issues of development and implementation of regulatory economic policy in the field of creating
innovative educational clusters as a tool for shaping a smart economy. Provided and reasonably generalized vision of regional policy
as a complex phenomenon. The conceptual foundations of the formation of the cluster policy of the region are proved and systematically
argued, which, unlike the existing ones, is based on the scenario, development of targeted plans and development projects for individual
regions, substantiation of the direction of measures to promote the development of clusters, determination of methods, levers and
appropriate types of managerial impact, implementation which at the regional level will achieve a socio-economic effect for each
participant in cluster interaction. The conceptual vision of the regional policy of clustering is provided on the basis of stimulating the
innovative and educational space of the region and the basic principles are determined that should ensure the successful implementation
of managerial regulatory influence — the knowledge-intensiveness and the relationship with innovative scientific developments;
complexity in analysis, diagnostics of processes, decision making; synergistic combination of knowledge; optimization of costs, time
and resources and others.

Keywords: innovation project clusters, economic interaction, competitiveness, economic development, art educational
institutions, smart economy.
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STRENGTHENING THE ECONOMIC INTERACTION OF INFORMATION
AND COMMUNICATION TECHNOLOGIES IN THE INNOVATIVE DESIGN
OF ACTIVITIES OF EXTRACURRICULAR EDUCATIONAL INSTITUTIONS

USING ELECTRONIC EDUCATIONAL RESOURCES

Introduction. The problem statement. Modern
education system in Ukraine must overcome essential
digital alterations to relate to global tendencies of digital
evolvement to cater for realizing any personal potential.

The increase of demands for the staff professional
competence in HEIs forces to quickly adapt to
information environment, being competent in various
practical situations for applying electronic means of
teaching, therefore evolving digital competence is quite
important in theory and practice of professional training.

Teacher’s proficiency is absolutely decisive for
teaching at HEIs. According to official standards of
quality in teaching modern universities must secure the
development of teaching staff professional competence
applying transparency for the staff personal evolvement
[1, p. 190].

In the National economic strategy for the period till
2030, educational and scientific matters are given key
positions in several directions of economic develop-
ment, including direction 8 “Informative and
Communication Technologies”, mainly in its part on
introducing computer techniques into social infrastruc-
ture units and on promoting digital skills for population,
and also in direction 20, “Quality of Life”, in part of
raising living standards of the Ukrainians in general [2].

Introducing modern informational and
communicative technologies (further ICT) that improve
processes of education and upbringing, secure
accessibility and efficiency of education was approved
in 2013 National Strategy of Education Development as
its prior task [3]. Besides, the Concept for promoting
digital economy and Ukrainian community actualizes
the tasks for digitalization of education, including
creating educational resources and digital platforms
supported by interactive and multimedia content in
general access, and instruments of automated main
processes in educational establishments, working out
and introducing innovative computer, multimedia and
computer oriented education means and equipment to
create digital educational environment [4].

To fully execute proficient functions in staff
competence complex, digital competence was singled

out as an essential element and a key competence for
digitalizing educational activities.

The main problem of digitalizing the education is
insufficient level of staff digital competence. Old
fashioned teaching methods, lacking digital competence
standards, the relative system of improving proficiency
in digital education for teaching staff and also low
accessibility to digital techniques for all agents of the
processes resulted in low level of teaching staff compe-
tence in all factions of state educational system [5].

Digital competences include skills of applying,
filtering, evaluating, creating, projecting and expanding
digital educational resources [6, p. 211]. Hence
acquiring digital competences is signified as a part of
basic demands and needs education system must ensure
their acquisition by the students and the staff as well as

development of digital infrastructure, electronic
services and electronic educational resources (further
EER) at HEIs.

Digital competence is based on applying digital
techniques, means of communication, management,
integration, evaluation, creation and transmission the
information ethically and lawfully for taking active part
in informational and educational community. Digital
competence contains skills of working in digital
information and communication environment,
perceiving and critical measuring of the digital and
media content, efficient and safe application of digital
means to solve various professional tasks.

This need is as well deepened by corona virus
pandemic consequences that affected the problem of
studying digital techniques by teaching staff at
universities to manage teaching in distance and mingled
learning and its resource support through necessary
education means.

It is educational transformations that are under way
in teaching community that demand related
competences of teaching staff that may be arranged
within improvement promoting syllabi.

Under the documentary instructions on promoting
qualification improvement for teaching and scientific
staff approved by the Cabinet of Ministers of Ukraine
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the main tasks are signified to enforce earlier obtained
and/or to obtain new competences in the professional
sphere or training considering the demands of the related
professional standard, obtaining the experience for
doing optional tasks and taking optional duties in
occupation and/or professional activity, and/or in job
position, creating and evolving digital, managing,
communicative, media, inclusive, speaking
competences [7]. Therefore, these documents enable
organizing qualification improvement for teaching staff
and scientific employees at private and corporate
educational institutions by the establishers or entitled
foundation bodies.

Hence, there emerges a need for new approaches
and organization patterns of the teaching staff
qualification improvement including institutional open
educational systems (further OES) for professional
enforcement with which teachers are trained in job
positions, in working surroundings when the re-
preparation goes alongside with managing processes of
introducing ICT at HEIs.

Solving tasks of the teaching process with EER is
grounded through goals of digital education that
officially is treated as “combination of various
components and most updated technologies as a result
of digital platforms application, new information and
educational techniques, progressive forms of academic
activity and pro-active teaching as well as quite up to
date educational content” [4].

Problems of creating and applying models and
choice making methods for ICT to create and making
EER projects for OES at HEIs within qualification
improvement syllabi aimed at digital competence for
teaching staff in digitalization of educational processes,
active application of techniques of mingled and distance
schooling in quarantine periods at HEIs.

Creating EER is aimed at securing modern
standards for teaching, managing accessibility for all
participants of the academic process to get excellent ICT
learning content, irrespective of their habitat and form
of education [8].

Theoretical framework. Ukraine’s scholar outlet
is represented in writings by V Bykov, M. Leschenko,
Yu. Zhuk, N. Morze, O. Spivakovsky, M. Zhaldak,
S. Lytvynova, R. Hurevich, A. Hurzhiy etc. who are
broadly dealing with problems of ICT efficient
application in academic learning, that regard evolving
professional and digital competence, applying
information techniques for learning, training teachers to
professionally activate through digital techniques.

Ukrainian scholars, V. Bykov, M. Leshchenko,
A. Yatsishin [9-12] are working out problems of open
education, educational environment, means and
methods of open education, open teaching systems,
digital transformation in academic learning, introducing
digital techniques.

Collective monographic edition [6] represents
modern paradigms for working out teacher’s personal
informational and digital competence, signifies the

model, factors and specific features of this competence
in the system of teaching postgraduate training courses.

Therefore, universities should be transformed into
Smart-universities that are conceptually based on
informative and educational environment (IEE) which
contains electronic content and interaction techniques of
all participants of the academic process as it is regarded
in publications by O. Buinytska and B. Hrytseliak [13].

In the article by S. Karplyuk [14] the notion of
digitalization is regarded, the task and possibilities of
digitalized education activity in modern HEIs are
signified, with the system of digital competence
including information resources, telecommunication
and management.

Education system influenced by digital techniques
and main notions for electronic teaching paradigm are
regarded by V. Sedov considering that recent needs for
the specialists are those in persons who are able to create
educational routes and guide students along those
routes, to work out on-line courses, education on-line
platforms [15].

Yet foreign and Ukrainian scholars differently
interpret competences connected with ICT, through
applying various terms to signify similar skills and
abilities like information and communicative
competence, electronic competence, digital literacy, etc.

Foreign researchers regard digital competence as
an ability to apply digital resources and information
techniques, to perceive and critically evaluate digital
resources and content, to exercise efficient
communication [16], knowledge, skills, frameworks,
necessary for the ICT and digital media to do tasks,
problem  solutions, information  management,
cooperation, communication, education [17].

Admitting digital competence as most upgraded
concept to describe technological skills, Ukrainian
scholars N. Morze, S. Vasylenko, M. Gladun define
digital competence of a university lecturer (information
literacy, communication and cooperation, creating
digital content, safety and problem solution) [18].

O. Myroshnychenko gives definition to digital
competence as an integrated ability to timely, critically
and safely in professional area to choose, create and
change digital resources, exercise their management,
secure them and spread, apply them to teaching that
increases possibilities for students and their digital
competence. The author suggests the structure of digital
competence: information and search competence, on-
line communicative competence, safety and technical
competence [19].

Improvement of teaching qualification in jobs,
within framework of project for introducing mingled
education, making EER projects for open systems in
qualification enforcement are main matters in the article
by O. Shcherbyna [20; 21].

Education environment at HEI in which learning
and education management are realized is represented
by EER that is ruled through skills and abilities of digital
competence.

Exonomiunmii BicHuk Jlonbacy Ne 4(74), 2023



Ya. Mankuta

EER sense, content and typology are regarded in
publications by V. Bykov, V. Lapinsky [22]. As the
author states, EER or subject and information resources
for education purposes are means for teaching in
electronic models that are presented in teaching systems
by electronic information sources [10, p. 417].

However, problems of making EER projects with
ICT for qualification enforcement as a demand for the
personnel employment in education programs require
further research.

The research goal is to signify instruments and
methods for ICT to create models in making projects,
creating and applying EER in education that is solved
within teaching staff enforcement programs.

Methodology. To obtain the settled goal, the
method of system analysis was employed that enabled
to single out the scholar investigation strategy.
Therefore, structural and functional approach is applied
within the method that is defined through decomposition
of structure elements in open education environment as
integrate and complex system and through presenting its
components, and also the process approach to signify
and describe EER processes preparation.

Modeling method is applied to build up a
functional model in the processes of creating computer
oriented environment in making EER projects. The
method presupposes CASE technologies application
based on application of instrumental means for structure
analysis and modeling. According to the created project
model and EER creation for the open education
environment, the Rauf Ablyazov Eastern European
University (Cherkasy, Ukraine) had worked out the
integration project to introduce academic content
delivered to be employed for teaching in the mingled
and distance education techniques.

Results. One of prolific trends in reforming higher
education is creating electronic courses in subject
learning and introducing them into academic process.
As electronic training system is presented at HEISs,
students can be taught in decent hours and deliver their
personal learning route.

E-learning (or electronic learning) is system of
electronic education synonymous to such terms as
electronic education, distance education, ICT training,
network training, virtual ICT learning [23, p. 46].

E-learning can be classified according to means of
obtaining learning content: synchronous (vebinars,
video conferences, document processing) and
asynchronous learning (Email, file exchange, podcast,
open on line courses). Within E-learning paradigm,
trends and approaches were singled out, such as open
learning resources (resource oriented education),
education management system and mobile learning
created to support distance learning that now is well
applied in hybrid learning, community open on line
courses, inverted class etc. [15, p. 75-76].

E-learning instruments include:

— student’s personal room that is a personalized
virtual working environment with all information and

access to resources and supplements employed in
learning;

— depository of full text teaching content needed
for keeping, searching and giving regular access to
various learning instruments;

— interactive testing system that serves to monitor
learning through testing;

— webinar service to exercise distance learning and
consulting;

— repository of learning video content.

Hence, e-learning is a teaching paradigm based on
open education resources, decentralized education
activity and employed information technologies such as
on line courses, digital resources, web-services, mobile
applications.

Open education resources are digital education
content for staff and students in the open environment
that are spread with open license. For example, lecturing
notes, video courses, scientific journals and publications
[15, p. 76].

According to the degree of investigation area, to
the form of teaching content, teaching methods,
presence/absence of possibility of academic commu-
nication and ways of monitoring learning progress, open
learning courses that are divided into two groups:

separate digital learning and scholar resources in
open access (manuals, textbooks, lecture notes, audio
and video content, drills, tests, practical courses, scien-
tific articles, monographic publications, databases);

community open online courses (COOC) located
on present online learning platforms (Universarium,
Uniweb, Coursera, edX, Udacity).

Education programs, introduced in Ukrainian
HEIs, demand appropriate methodology in learning that
needs to be constantly revised, renewed and actualized.
Usual time norms for self-preparatory learning imply
2/3 of class hours to promote quality learning as it is
impossible to do without EER.

EER is normally defined as means of digital
teaching or teaching instruments located in the
information tele communication systems that are
presented through electronic technical means and are
applied in academic activity [8].

According to functional attributes, EER are
divided into electronic editions (electronic version,
copy, analogous edition) of printed book, e-book, e-
practice tests, e-reading books, e-lecturing, e-manual, e-
game resource); e-references (e-reference editions, e-
encyclopedia, e-dictionary); e-practices (collection of
virtual laboratory practices, e-recommendations in
methods, e-workbooks) [8].

Most popular in the system of qualification
enforcement is hybrid learning that is education model
that combines digital and traditional modes of teaching.
In this model students combine class learning and on-
line studies.

Distance learning (DL) practiced in most
Ukrainian universities and in the Rauf Ablyazov Eastern
European University (Cherkasy, Ukraine) (further
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RAEU) employed as a technology based on the open
education principles widely applying computer
programs of various aims and creates through modern
tele communications information education
environment for content learning and communication.

RAEU employs specialized software, system of
distance learning (SDL) “Prometheus™ that supports:
obtaining and evaluating knowledge in the I-net
environment, in corporate and local networks, sharing
access to education resources and system management
means; registering participants’ activities in the learning
complex, dividing intercommunication among students,
managing learning process. Electronic components of
the syllabic complexes are located in single information
and education environment of the RAEU on the SDL
“Prometheus” basis. The system is presented through
2500 electronic education and methodology complexes,
about 900 subjects that employ testing system, database
constantly renovating [24].

Local  normative documents  regulating
qualification enforcement at the RAEU should mention
ways and types of EER that are initially chosen and
later, appropriately introduced, and what preparations
should be made, whereas next stage should be staff
training in creating and employing the EER chosen.
According to the results of the training, EER for subjects
taught by the staff are created and located in the virtual
environment.

Open system concept for staff qualification
enforcement is based on main principles, models and
methodical system of teaching that presuppose scaling
of academic activities, collective work of teaching in
small groups, teachers’ independent work with distance
learning techniques [25]. OES that is SDL
“Prometheus” at the RAEU, is presented as both the
main studying object and means of staff teaching and
monitoring the ICT in the University academic studies.

Methodology basis for creating and employing
EER in teaching personal subjects should be the
combination of two interconnected components:
technological (teaching the staff to necessary ICT) and
applied (applying ICT in teaching personal subjects)
[25].

Tendencies to increasing importance of staff
qualification improvement in OES, combination of
various forms of learning through expanded
employment of ICT resulted in emerging computer
orientated environment for making EER projects that is
a directed process for obtaining knowledge, skills and
abilities in the integrated class and extra class activities
of students and staff based on mutual complementation
of technologies of traditional, electronic, distance and
mobile learning.

Education process model should contain the stage
of building up and adaptive supporting of the relevant
academic course that can be regarded as a personal web
environment for learning. In it, to promote the learning
process electronic teaching and methodology content
should be located, exactly: distance courses of the

teaching modules, e-books, electronic information
content, test works.

Staff quality enforcement at the University can be
also regarded as corporate education. Both corporative
learning and progress management deal with knowledge
exchange and founding communities for spreading
knowledge. DL in the context of sustained learning and
progress management (PM) are solving similar tasks:
learning, ability to solve working tasks, to take efficient
decisions and positively affect the surrounding
community. PM is of dynamic nature, it supplies with
actual knowledge, though with time, this knowledge
appears to be not quite well shaped and cannot be
applied for learning courses. Instead, DL is focused on
verified and well structures knowledge through special
syllabi that are often quite static. The drawback here is
that such knowledge can lose its novelty characteristic
for PM tasks. Hence, the architecture of classical SDLs
cannot cater for the demands of progress management
processes [26].

To realize sustained learning for the staff oriented
on digital competence, the concept is appropriate to be
applied: PM is regarded as a repository and learning
process is the one to apply this repository. The latter
secures safety and search of objects and also their being
uploaded by the users.

The main sense and material for the SDL is digital
learning content, any academic stuff represented
through digital data or I-net references to such stuff. In
connection with specific teaching tasks for DL on
presenting education content, special classes of systems
became popular that serve to manage learning content
and teaching processes: CMS (courseware management
systems), LMS (learning management systems), LCMS
(learning content management systems), SDL — systems
of distance learning, the term is appropriate for systems
in Ukraine [26].

Results of comparing LMS and LCMS obtained by
Brandon-Hall Research Group [27] testify that as
environment to support combined learning LMS are
better for application. Most popular LMS systems are
Moodle, OPEN EDX, Blackboard, Claroline, Dokeos,
ATutor, ILIAS, OLAT etc.

In the context of general project for introducing
ICT in the University, in various types of EER ICT are
considered as its separate stages. Such projects are quite
complex in arrangement if consider their participants
and complexity of tasks to be solved [25].

Among recent methods for making projects, CASE
technologies are most efficient as those based on
instrumental means of structure analysis and modeling.
Irrespective of either the model exists, or is being under
project there are some models of structure analysis that
can fully describe the system. Most popular among them
are SADT, models and related functional diagrams
DFD, diagrams for ERD data streams, diagrams “sense-
connection”. To solve the tasks of complex systems
modeling, there was founded family of standards and
methodology ICAM that consists of IDEF0, IDEF1-
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IDEF14. In practice, SADT is structured with IDEFO
notation suggested by Douglas Ross [28].

For functional modeling in processes of creating
computer oriented environment while making EER
projects for staff quality enforcement, IDEFO model is
chosen. This methodology is noted for its focus on
hierarchy of objects. IDEFO standard regards logical
relations of stages but not their successive order and is
represented as a set of modules connected with activity
arrows (ICOM). Basic model description is presented in
detail as much as the level needed through
decomposition diagrams reproduced in notations
IDEFO, IDEF3 or DFD [21]. Upper level diagram
describes general process of creating and teaching
academic course with EER applying. Special model for
making EER project for open learning environment is
given through functions of investigating the current state

Law of Ukraine “On Education”

of the environment, creating LMS programming
modules, working out EER, as well as learning process
proper and qualification improvement (see figure).

Process “Investigation of current situation in
education environment” is described through functions
of checking teachers’ competence level at ICT,
analyzing university IT-infrastructure, investigating
university network and network resources and also
further dealing with proposals for improving education
environment. Initially the model obtains information
about teachers’ competence, education environment
infrastructure, information system currently applied and
experience of other education institutions. Finally, the
model forms analytical report on HEI infrastructure,
local network analysis results, staff ICT competence
report and proposals on its improvement.

Demands for professional  qualification
efficiency of teaching staff -
Statute of University
Instructions for Demands = for
Education A A dealing with LMS certificate registering Local  network
iel;]fvr;rsi;‘&lfl;}te analysis results
»| - >
Teacher’s Analytical report
zfﬁ;‘:““iz;omaﬁun Investigation of current for HEI >
system situation in education — infrastructure
; . environment
Experience  of Proposals on ~
other  education ™| improvement
institutions P Report on
alterations
1 made in LMS >
b4 Current information| Creating LMS LMI\(/’I%lﬁed
system »  programming >
Experience of modules
other __education | |
institutions 2 i f
Modified . Created/produced
LMS LMI\(/;(élﬁed EER
Division of courses .
in specialties of HEI v
: Y V VWYY
Syllabuses/syllabi :
_(in academic subjectsy | Working out BER Academic
Control regulating — | progress report
Present learning content }i-:ltmr s R Analytical report
» Academic on LMS
3 Leaming | process and ,
b ;;);m:ss qualification | Report on staff
evaluation enforcement | ICT competence
. -
Administration Current  level  of] Students
personnel L teachers” competence. taught the
course
Students of the university 4| programmer
LMS Moodle (students in learning) _
IT department j
Material and technical basis
Tutors

Figure. Decomposition diagram **Designing EER for open educational environment™*

Function “Creating LMS programming modules”
can be divided into sections: making projects for
subsystems to identify the users, projects for subsystems
of access to courses, fixing means of creating electronic
learning resources and also means of monitoring and
control. Initial positions show the model with the
proposals for improvement that are formed in the
previous functional block and with data for current
information system and experience from other
institutions.

Function of creating learning content by teaching
staff of the institution can be divided into parts that are
included as types of work into the diagram of
decomposition “Working out EER™: teachers’
corrections of the learning platforms, preparing course
discipline structure, creating learning content, control
and test tasks. The initial stage for the model is modified
LMS, syllabuses in academic subjects, present learning
content, control regulating, division of courses in
specialties of HEI. Final stages present tutors list, the list
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of ready-made EER, progress evaluation criteria and
completed electronic learning courses.

Functional block for academic process promotion
and staff qualification enforcement contains the
following elements: users’ initial activity in the system,
their progress at perceiving learning content, doing
current testing tasks, final tests in course subjects and
evaluation of competence level at ICT for tutors. This
model starts with introduced academic course, tutors
list, list of produced EER, progress evaluation criteria,
current level of staff competence, student audience and
modified LMS. The model final stage presents
academic progress report, list of students taught to
complete academic course, LMS analytical report and
report on current level of teachers’ ICT competence.

This  suggested model allows realizing
recommended approach to creating and applying EER
in academic process for OES at HEI that promote staff
digital competence.

From systematic point of view, EER projects can
be regarded as artificial, direct managed system that
promotes staff quality enforcement to project, create and
apply EER, to manage process of introducing this
system into schooling. Key elements of computer
orientated environment at HEI are LMS projecting
issues that really matter.

Introducing ICT at HEI can be directly connected
with staff learning through involving learners to
introducing a certain EER type [28].

In relation to the model there was created the
project of integrating EER into the learning process at
HEI including four main stages: 1) preparatory work (IT
infrastructure analysis); 2) projects in computer
orientated OES; 3) OES information content; 4) further
LMS system employment by tutors at HEI.

To realize the project at the RAEU, the team was
formed that includes project manager, course
coordinator, analyst, system administrator,
programming engineer, test manager, manager in audio
and video projects, tutors.

The project is developed in PMBoK standards
containing description of the project organization
structure (outer and inner structure and project working
team, working structure including WBS, CBS, CTR-
dictionaries, matrices of responsibility). Project
calendar and network planning is promoted. Its visual
appearance is presented through Gant’s diagram.

Main output of the project is LMS system
integrated into learning process of the HEI (for example,
Moodle / OPEN EDX) together with specially created
modules and also EER made on its basis.

Projects in EER for OES at HEI include four
principal stages: preparatory that implies IT
infrastructure analysis for HEI, correction stages for
computer orientated environment, its information
content and LMS application (for example, Moodle/
OPEN EDX) by tutors.

Calculations were provided for economic profit of
the project promotion and approximate price of its

operating by the team of various specialists during 352
working days. According to calculations, the project’s
price including wages for participants, amortizing
expenses, social insurance fund payments and material
expenses will make 327 500, 4 hrn. As LMS promotion
will allow the university to improve competing positions
and as a result attract more applicants, the term for the
system to become profitable can be stated as that
resulting from university’s profit from additional fees
compared with average fees obtained before. Optimal
level makes 125000 hrn a year, so the project can
become profitable in 2 years and 8 months.

Transmission to education process based on active
LMS employment and on staff quality enforcement
based on ICT will allow HEI improve rating among
other institutions and increase number of applicants at
the expense of competing terms of schooling that is
organized in electronic (distance) or hybrid format.

Conclusion. Task of promoting modern ICT into
education process through university projects
synchronous to programs of staff qualification
enforcement in jobs is still important. Level of learning
activity at the HEI depends on well-prepared workers
ready to act professionally in hybrid and computer
learning, so constantly acting system of qualification
improvement is considered a means of their digital
competence.

Digital competence should promote wide range of
its elements: from media literacy to processing and
critical evaluation of information data, safety and
cooperation in the I -net to digital techniques and
devices, ability of applying open resources and
techniques for professional progress, for teaching
students to use digital resources and services in studying
and in private life, to solve various problems and tasks,
to apply new technologies for evaluating their learning
output and solving professional matters with digital
technologies.

Complex attitude to solving ICT promotion
problems can be exercised through creating open
systems for staff qualification improvement.

ICT integration into learning process should be
accompanied by proper preparation of staff and students
to cooperate and interact in modernized information and
education environment at HEI. Suggested model of
creating EER for OES at HEI is regarded as modern
tendency in digital infrastructures and can be related to
prospective projects for digital transformations on local
scale in education sphere in harmony with European and
global education and scholar initiatives.

Staff qualification enforcement for OES,
combination of different forms of teaching with broad
application of ICT means create computer orientated
environment for EER projects that may be substituted
by LMS and LCMS.

Further research can be presented as creating and
promoting automated management of business
processes at HEI and training for digital transformation
of education.
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ManbkyTta SI. M. IlocujieHHsI eKOHOMiIYHOI B3aemMolili iHopmaniiiHo-KoMyHiKaliiiHUX TexHoJIOrili B iHHOBauiiiHOMYy
NPOEKTYBAHHI AisVILHOCTI MO3AMIKITLHUX OCBITHIX 3aK/Ia/1iB 3 BUKOPHCTAHHAM €1¢KTPOHHHX HABYAJIBLHHUX pecypciB

CrarTs NIpUCBsIYCHA TIUTaHHAM (HOPMYBaHHS ITU(POBOI KOMIETCHTHOCTI IEAarorivHuX MPAIiBHUKIB OCBiTHIX 3akianiB (O3) y
MeXax BJacHOI MporpaMH MiABHILIECHHs KBanmidikamii 3a micieM poOOTH. 3a3HayaeThesl, M0 MHUTAHHS MPOEKTYBAHHS 1 PO3POOKU
SNeKTPOHHUX OCBiTHIX pecypciB (EOP) 3 BukopucTtaHHsM cydacHHX iHpoOpManiiino-koMyHikauifinux Ttexuosoriit (IKT)
aKTYyaJli3yIOThCSl B KOHTEKCTI IM(poBi3alii OCBITH, akTHBI3allii BUKOPUCTAHHS TEXHOJIOTIH 3MIIIAHOTO i TUCTAHI[IHHOTO HAaBUYaHHS B
KapaHTHHHHUX yMoBax pobotu O3.

VY crarTi po3risiHyTO OCHOBHI MiIXO/IM 10 BU3HAYCHHS 3MIiCTY (POBOi KOMIIETCHTHOCTI BUKJIA/1a4iB; €JIEKTPOHHOTO HABYAHHS;
ocHoBHi Buau EOP, sxi ¢opmyrots Binkpute ocBiTHe cepemoBuie O3. BusnaueHo incrpymentu IKT i meroauky st moOynoBu
MOJIei IPOEKTYBaHHs, CTBOpeHHs i BukopuctanHs EOP. ITigsuiuenns kBasidikariii BUKiasadiB y Mexkax YHIBEpCUTETY PO3TIAAETHCS
SIK KOPIIOpAaTHBHE HABYAHHs, TOMY Ul HOro peanizanil NPOMOHYETHCS 3aCTOCYBaHHsS KOHLECIii YIIPaBIiHHS 3HAHHSIMH LULIXOM
CTBOPEHHSI PEro3uTapiio Hu(ppoBOro HaBYaibHOro KOHTeHTY. Cepell cydacHHUX MeToxiB mnpoekryBanHs EOP HaiieekTHBHIIMMU
BBakaroThcst CASE-TexHoorii, siki 0a3yr0ThCsl Ha BAKOPUCTaHHI IHCTPYMEHTAIBHHX 3aC001B CTPYKTYPHOTO aHAITi3y Ta MOJCIIOBAHHSI.
Jlnst HyHKIIOHAIBHOTO MOJIEIIIOBAaHHS MPOLIECIB CTBOPEHHSI KOMIT FOTEPHO-OPI€EHTOBAHOTO cepefoBuina npoekryBanus EOP o6pano
moaens IDEFO.

Ommc 6a3oBoi Moeni «[IpoexryBanas EOP [uist BiIKpHUTOr0 OCBITHBOTO CEPEXOBHUINAY JETANI3yETHCS O HEOOXITHOTO PiBHS 32
JIOTIOMOT 010 Aiarpam aekomnosunii. Crienudixy mozpeni npoektyBanss EOP mist BIZKpHUTOTO OCBITHROTO CepeoBHINA BiJOOPaXaOTh
(byHKUii JOCTIHKEHHS HOTOYHOTO CTaHY OCBITHBOTO CEPEAOBHINA, PO3POOKH MPOrPaMHUX MOMAYJIB CUCTEMHU YIPABIIiHHS 3HAHHIMH,
crBopennst EOP, a Takox BJacHe OCBITHBOTO IMpoLiecy Ta miABUIIeHHs kBamidikamil. Ockinbku npoext 3 ynpoamkenus IKT B O3
CHHXPOHI3Y€THCS 3 IPOLIECOM MiIBUIIEHHS KBaTi(ikanii BUKIanadiB dyepes IX 3aIydeHHs 10 pO3pOOKH i BIIPOBAIKECHHS IIEBHOTO BUIY
EOP, 3anpornioHOBaHa MOJIENb 103BOJISIE MoaibIe Bukoprctanus EOP B ocBiTHROMY mporeci.

VY CxinHoeBpornelickkoMy yHiBepcuteTi imeHi Payda Abmszosa (M. YUepkacn) 3a crangaprom PMBoK 6yno po3po6iieHo mpoexT,
OCHOBHHMM MPOIYKTOM peaji3auil sKOro € iHTerpoBaHa B OCBiTHi# mporec yHiBepcutery LMS-cucrema pasom i3 creniaibHO
PO3pOOIEHNMH MOIYJISIMH, a TAKOXK cTBOpeHi Ha 1i ocHoBi EOP.

Kniouoei cnosa: ekoHOMiuHa B3aemomis, iH(OpMaNiiHO-KOMYHIKAIIHI TEXHOJOTi, IHHOBAaIiHHO-TIPOEKTHA MisIbHICTD,
CJICKTPOHHI HaBYaJIbHI PECYPCH, BIIKPHTE OCBITHE CEpEeIOBHILE, CKOHOMIUYHUI PO3BUTOK, KOHKYPEHTOCIIPOMOXKHICTh, IPOEKTYBAaHHS
SJISKTPOHHUX OCBITHIX PECYpCiB, HO3AIIKIIbHI OCBITHI 3aKJIa/Iu.

Mankuta Ya. Strengthening the Economic Interaction of Information and Communication Technologies in The
Innovative Design of Activities of Extracurricular Educational Institutions Using Electronic Educational Resources

The article is devoted to the issues of forming the digital competence of pedagogical workers of educational institutions within
the framework of their own professional development program at the place of work. It is noted that the issues of designing and
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developing electronic educational resources (EER) using modern information and communication technologies (ICT) are actualized in
the context of the digitalization of education, the activation of the use of mixed and distance learning technologies in the quarantine
conditions of work of educational institutions.

The article considers the main approaches to determining the content of the digital competence of teachers; e-learning; the main
types of EOR, which form the open educational environment of OZ. ICT tools and methods for building a model of design, creation
and use of EOR are defined. Improving the qualifications of teachers within the university is considered as corporate training, therefore,
for its implementation, it is proposed to apply the concept of knowledge management by creating a repository of digital educational
content. Among the modern methods of EOR design, the CASE technologies, which are based on the use of structural analysis and
modeling tools, are considered the most effective.

The IDEFO model was chosen for the functional modeling of the processes of creating a computer-oriented EOR design
environment. The description of the basic model "Designing EOR for an open educational environment" is detailed to the required
level with the help of decomposition diagrams. The specificity of the EOR design model for an open educational environment is
reflected by the functions of researching the current state of the educational environment, developing software modules of the
knowledge management system, creating EOR, as well as the actual educational process and professional development. Since the
project on the introduction of ICT in health care is synchronized with the process of improving the qualifications of teachers through
their involvement in the development and implementation of a certain type of EOR, the proposed model allows the further use of EOR
in the educational process.

At Rauf Ablyazov East European University (Cherkasy), a project was developed according to the PMBoK standard, the main
product of which is an LMS system integrated into the educational process of the university along with specially developed modules,
as well as EOR created on its basis.

Keywords: economic interaction, information and communication technologies, innovative project activity, electronic
educational resources, open educational environment, economic development, competitiveness, designing of electronic educational
resources, extracurricular educational institutions.
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PLATFORM STRATEGIARCHY AS A TOOL FOR REDUCING INFORMATION
ASYMMETRY, TAKING INTO ACCOUNT THE SCALE, CARDINALITY
AND ORDER OF THE STRATEGY

Formulation of the problem

Information asymmetry is one of the key problems
of modern economic theory and practice. Fourth
industrial revolution does not solve this problem, but at
the same time creates some opportunities to decrease it.
The volume of information is constantly increasing at an
accelerating rate. The possibilities for organizing this
information without the use of artificial intelligence
technologies for people and companies are exhausted.

Under these conditions, some people and compa-
nies cannot assess the intentions of others. As a result,
activity is directed not at the coordinated construction of
the desired future for all, but at the construction of one’s
own future through the futurocide of someone else’s.
For example, through deprivation of the last necessary
development resources.

u---.n-n.

However, there is an opportunity to understand it
much more broadly and deeply. The development of the
platform economy creates both opportunities to
overcome information asymmetry and its aggravation.
This determines the relevance of studying this problem.

Literature review

Problems associated with information asymmetry
attract close attention of the scientific community
around the world. For instance, over the past 10 years,
the Scopus scientometric database alone contains more
than three thousand publications related to this topic
(Fig. 1) only in the three fields (Business, Management
and Accounting — 2 183; Economics, Econometrics and
Finance — 2 040; Social Sciences — 731).

||u
@

b 19932023 me—

Fig. 1. Number of articles related to the study of information asymmetry in the Scopus database

Scientific description of information asymmetry
was done more the 50 years ago. “The foundations for
this theory were established in the 1970s by three
researchers: George Akerlof, Michael Spence and
Joseph Stiglitz. They received the Bank of Sweden Prize
in Economic Sciences in Memory of Alfred Nobel,
2001, for their analyses of markets with asymmetric
information” [1]. However, earlier (more than 200 year
earlier) Emanuil Kant wrote “All actions relating to the
rights of other men are wrong, if the maxims from which
they follow are inconsistent with publicity.” [2, p. 185].
In fact, he emphasizes that there is an unacceptable

asymmetry of information in actions regarding other
people if these actions cannot be public.

Now, in the age of the Fourth Industrial
Revolution, we can see strong attention to asymmetric
information in conditions of digitalization [3-7].

Mutascu and Sokic studied the asymmetric
information in online social network. They came to the
conclusions, that “many posted information wrongly
passes the validation control, being profoundly altered
from a qualitative point of view in reality. This suggests
that the posted information without serious filters during
the reading stage is a serious source of asymmetry” [3,
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p. 14]. This indicates that digital platforms (for example,
online social networks) create conditions for increasing
information asymmetry. Which they try to reduce
through improving the quality of user education or
censorship.

Dong Quang Dang and others investigate
information asymmetry on stock market. “Our findings
confirm the two proposed hypotheses and are consistent
with previous findings that earnings manipulations
through accrual bases can distort the market and
exacerbate the problem of information asymmetry.
There are differences in outside investor’s abilities to
process and analyse earnings-related information. So,
low quality of earnings can divide investors into the
informed and uninformed and exacerbate the
information asymmetry in the stock market” [4, p. 15].
Position, that “information asymmetry has a positive
effect on earnings management”, is supported by
scientists from Indonesia [5, p. 84].

Some researchers show relationship between
signaling theory and asymmetric information. They
prove, that “signaling theory best explains the
relationship between quality financial information and
asymmetric information and thus, engaging in quality
financial information can substantially reduce
asymmetric information in capital markets and other
economic dealings involving corporate firms and
financial statements users” [6, p.26]. As result
“information asymmetry influences investors’ decisions
greatly, causing fluctuations in the value of these
companies in the financial market” [7, p. 15].

At the same time number of articles related to the
study “strategy” in the Scopus database (1993-2023) is
2 486 322. But none of them is linked to “information
asymmetry”’.

The potential for reducing information asymmetry
through the use of the general theory of strategizing [8]
remains outside the focus of the scientific community.
The practical implementation of the general theory of
strategizing using a digital strategizing platform [9]
forms the platform strategiarchy, a description of which
will be presented below.

Consequently, the problem of reducing
information asymmetry in various areas, both at the
corporate and individual levels, remains unresolved.

Purpose of research

Based on the review of the literature and unsolved
research problem, the purpose of study is to substantiate
the conceptual foundations of reducing information
asymmetry using platform strategiarchy taking into
account scale, cardinality and order of the strategy.

Presentation of main results

The structure of the study assumes the following
logic. At the first stage, it is described what strategiarchy
means. At the second stage, the role of strategiarchy as
a tool for reducing information asymmetry is
substantiated. The third step describes a digital platform
enabling strategiarchy (platform strategiarchy). The

fourth step proposes a metric to compare different
strategies based on scale, cardinality and cardinality
order of the strategy, which is going to be used as filter
on digital platform.

Definition of strategiarchy

Previous studies [8] have shown that strategy is a
necessary and sufficient condition of subjectness. An
object (for example, a hired worker) becomes a subject
(master) as soon as it realizes (formalizes) its strategy.
When a subject (for example, a capitalist) loses the
ability to form and implement a strategy, he transformes
in an object. For example, in the case of relations
between owners and top managers, the strategy is
created not so much in the interests of the owner as in
the interests of top management. This is especially
noticeable in relation to minority shareholders, who,
being co-owners, are mostly removed from the
management of the company. The actions of objects are
always reactive, and the actions of subjects are always
proactive. The presence of a strategy guarantees the
presence of reflected goals in an individual [8, p. 122].

Strategy is a mutually agreed upon mission, vision,
values, goals, plans and risks. The presence of a strategy
provides not only an understanding of the direction in
which an individual or organization plans to move, but
also the space of this movement, including the rules
(laws, patterns) operating in this space. This structure
has universal character and it is relevant for different
level from individual to state or multinational
companies. So that we can see basis for implementation
of fractal logic, when the structure characteristic of a
lower level is reproduced at a higher level [9, p. 171].

There exist only two options: (1) person or
organization has own mission (key element of the
strategy) or (2) person or organization does not have
own mission therefore stays in position "submission" (in
relation to person or organization who has mission).

In a broad sense, strategiarchy is a model of social
structure aimed at increasing subjectivity in society and
minimizing information asymmetry through the
institutionalization of strategizing.

Key characteristics of strategiarchy:

1. Every capable individual and legal entity has a
public strategy.

2. Every capable individual and legal entity has the
ability and opportunity to evaluate any strategy (of the
other capable individual and legal entity).

In a narrow sense, strategiarchy is a system for
coordinating strategies at various levels of governance
and management. In other words, strategiarchy is the
result of ascent from the abstract (general theory of
strategizing) to the concrete (digital platform for
strategy consolidation [10]).

As will be shown below, the system of
coordinating public strategies leads to a reduction in
information asymmetry.

Elements of the logic described in the concept of
strategiarchy has already been implemented on the stock
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exchange (during listing, when companies indicate the
priorities of their activities), in state and municipal
administration (when forming strategies and monitoring
their implementation), in TNCs (when coordinating the
general strategies of parent and subsidiary companies).
These examples provide reasonable assurance that it can
be deployed at other levels as well.

Role of strategiarchy as a tool for reducing
information asymmetry

Information asymmetry is a natural characteristic
of any communication. The origins of asymmetry are
explained by people having different goals and images
of the future. Party A always knows more about its
future actions than party B and vice versa. However, it
is possible to significantly reduce the unpredictability of
other Party’s actions.

There are two main causes of asymmetry —
(1) hidden properties and (2) hidden actions. The
asymmetry caused by hidden actions relates primarily to
the secrecy of strategic aspirations. Asymmetry may
also relate to the properties of the product, which is
generally described in the organization’s mission.

The way to overcome information asymmetry
caused by hidden actions is signaling [11-12]. For
example, in what has become a classic paper, Michael
Spence showed that having completed academic degree
is a powerful signal from applicants to employer that
typically leads to higher earn compared to applicants
who have the same number of education years but no
official diploma [11].

A public strategy gives signals about its planned
actions for all stakeholders. Consequently, strategiarchy
is a signaling way of overcoming total information
asymmetry.

Digital
strategiarchy

The digital era creates opportunities to bring the
concept of "strategiarchy" to life through the use of
digital platform capabilities. As it has been shown in
work “Digital platformization of the process of
strategizing the development of the national economy”
[9, p.347-348] such digital platform must use
blockchain technology.

The development of decentralized digital platforms
based on blockchain technology allows the use of
strategic management at the individual and collective
levels in all aspects of its manifestation. The digital
blockchain platform combines authenticity, privacy and
publicity. Therefore, not only national or regional
(local) strategies, but even individual strategies can be
publicly posted, made visible only in necessary cases or
to some extent, but without the possibility of being
destroyed or deleted from the data storage.

Thus, the presence of a digital blockchain platform
containing the strategies of all collective (bodies of state
power, local self-government, state enterprises, political
parties, public organizations, etc.) and individual
(officials, civil servants, politicians, heads of structural

platform for implementation of

divisions of state enterprises ) users allows you to
compare the goals, values, etc., declared in the strategy
with the real activity of individuals and organizations,
which is recorded through an indestructible digital
profile and the digital footprint they leave. When
comparing digital footprints and strategic goals with
each other, an opportunity is created for:

— formation of a general and universal culture of
strategizing;

— aggregation of goals from individual to higher
levels;

—increasing the level of trust between
counterparties and, as a result, reducing transaction
costs;

— the transition to a digital society with dominant
subjectivity;

— transformation of the economic model of
management.

Consequently, the implementation of strategiarchy
using a digital platform is called platform strategiarchy.

Of the currently existing international
organizations, the UN has the most suitable
organizational, economic and political capabilities.
Digital platform of strategizing, that would operate in
the UN, will henceforth be called multinational digital
platform of strategizing (MDPS). And the basic strategy
for placement on this platform could be the “Sustainable
Development Goals” to create opportunities for further
coordination of the strategies of other collective and
individual entities. This would be an interesting
example of top-down movement.

However, there are no restrictions for the
simultaneous coordination of strategies at the lower
level of a large community or small enterprise.

General features of strategy: scale, cardinality
and cardinality order

Main feature of each platform working with big
data is filter. In the target state MDPS would contain
more than one billion of members (individuals and legal
entities) and their strategies. And every user of MDPS
would face with a problem of how to prioritize existing
strategies, compare your strategy and strategies of
others.

As tools for solving this problem, you can use scale
of strategy and cardinality of strategy, which will be
discussed below.

The scale of a strategy reflects the location of the
strategy in the resource- impact coordinate system. The
quantitative assessment of the “resource” is determined
through the number of employees of the organization.
The quantitative assessment of the “impact” is deter-
mined through the number of clients or stakeholders.

Based on the characteristics of the strategy scale, it
is proposed to evaluate the integral indicator
“cardinality of strategy”, defined as the square root of
the product of the strategy resource and the impact of
the strategy. Cardinality order is determined by the order
of the number characterizing the cardinality of strategy.
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We will now formalize the above definitions.
Let

A — individual or organization (group

of individuals);

St(A) — strategy A;

R(St(A)) — resource strategy A;

r — order of R(St(A));

I(St(A)) — impact strategy A;

i — order of I(St(A));

Sc(St(A)) — scale of strategy A;

N(St(A)) — cardinality of strategy A;

v — cardinality (strategy A) order.

Then
R(St(A)) = 10"r (1)
I(St(A)) = 10N 2)
Sc(St(A)) = R(St(A)) * I(St(A)) =10 (r+i) (3)
N(St(A)) = (Sc(St(A)) ~ (1/72) =10 ~ ((r+1)/2)  (4)
v = (r+i)/2. ®)

As we can see unit of measurement for Sc(St(A))
is people squared, that suggests the advisability of
introducing a category representing its square root. This
category is cardinality of strategy (N(St(A)).

The cardinality order is calculated as the arithmetic
mean between the resource order and the impact order
or decimal logarithm of cardinality of strategy.

To deepen understanding of these concepts, it is
necessary to consider specific examples. To do this, let
us take various individuals and organizations: 1) United
Nations, 2) USA, 3) Facebook, 4) Kiev, 5) Ilon Musk,
6) Felix Arvid Ulf Kjellberg, 7) Robinson Crusoe.

In cases where there is no formalized strategy or
group of strategic documents, it is assumed that the
current assessment of impact and resources corresponds
with the target.

1) United Nations is the most powerful
intergovernmental organization, which tries to speak on
behalf of whole human race and have influence on all
world. Wherein, United Nations Secretariat staff is over
36 000 people!. So that, using formulas (1) — (5), if
R(St(UN) — direct current resource of United Nations
and I(St(UN)) — influence of United Nations strategy
whole human population:

R(St(UN)) = 36 000 = 3.6*10"4 = 10 » 4.56
r(St(UN)) = 4.56

I(S{UN)=8* 1029~ 10" 9.9

i(St(UN)) = 9.9

Sc(St(UN)) = R(St(UN)) * I[(S(UN)) = 10 ~ 15,46
N(St(UN)) = (Sc(StUN)))  (1/2) = 10~ 7.23

V(St(UN)) =7.23

2) For USA as country, resource R(St(US))=R(US)
equals population (about 330 million) and impact
(I(US)) — global world (8 billion). In this case,
evaluation of resource has extremely broad character. In
reality US “strategy” includes corpus of strategic
documents such as National security strategy (October
2022 2) or National Cybersecurity Strategy (March
2023% and so on. This situation is typical for any
government entities.

We count all population. So that

R(St(US)) =300 * 10~ 6 = 10 * 8.48

r(St(US)) = 8.48

I(S(US)) =8 * 1079~ 10/ 9.9

i(St(US)) =9.9

Sc(St(US)) = R(SHUS)) * I(St(US)) = 10 ~ 18.38
N(St(US)) = (Se(St(US))) * (1/2) = 10~ 9.19
V(St(US)) = 9.19

3) For company Meta (Facebook), resource
(R(FB))* is calculated based on the number of
employees and impact (I(FB)) — as a number of
Facebook users (3,05 users’ . So that

R(St(FB)) = 67 * 10~ 3= 10 4.83

r(St(FB)) = 4.83

I(St(FB)) =3.05 * 10~ 9= 10~ 9.48

i(St(FB)) = 9.48

Sc(St(FB)) = R(St(FB)) * I(St(FB)) = 10 » 14.31
N(St(FB)) = (Se(St(FB))) » (1/2) = 10~ 7.15
V(St(FB)) = 7.15

For city Kiev, resource (R(K)) is calculated based
on the number of employees at administrations (city +
districts, as 0f 2019 about 4 000°) and impact (I(K)) — as
a number of citizens in Kiev about 3 million people. Of
course, this approach to estimate resource is very
conservative, by its low limit. In any case, as example,
we have:

R(St(K)) =4 * 1073 =10"3.6

r(St(K)) = 3.6

I(S(K)) =3 * 10~ 6= 10 * 6.48

i(St(K)) = 6.48

Sc(St(K)) = R(St(K)) * I(St(K)) = 10 ~ 10.08
N(St(K)) = (Sc(St(K)))  (1/2) = 10~ 5.04
V(St(K)) = 5.04

Next group of samples shows scale and cardinality
of strategies on individual level.

! United Nations (2023). Report of the Secretary-General on the Work of the Organization (A/78/1, seventy-eighth session).
URL: https://www.un.org/sites/un2.un.org/files/sg_annual report 2023 en_0.pdf (p. 15).
2 URL: https://www.whitehouse.gov/wp-content/uploads/2022/10/Biden-Harris-Administrations-National-Security-Strategy-

10.2022.pdf.

3 URL: https://www.whitehouse.gov/wp-content/uploads/2023/03/National-Cybersecurity-Strategy-2023.pdf.
4 By the end of 2023, Facebook reported 67,317 employees. URL: https://fourweekmba.com/facebook-employees-
number/#:~:text=By%20September?202022%2C%20Facebook's%20(Meta,bringing%20the%20headcount%20t0%2075%2C964.

5> Number of monthly active Facebook users

worldwide as

of 3rd quarter 2023(in millions). URL:

https://www.statista.com/statistics/2648 10/number-of-monthly-active-facebook-users-worldwide/.
¢ URL: https://kievvlast.com.ua/mind/kilkist-chinovnikiv-u-kiivradi-kmda-ta-rda-bezperervno-roste-navishho.
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5)Ilon Mask strategy must be coherent with
companies’ strategies, which he owns or manages (main
actives are SpaceX: 13 000 employees! and 1.3 million
customers in the US? Tesla: 127,855 employees
worldwide® and 1.8 million delivered vehicles?,
Twitter/X: 1300 employees’ and 550 million users®). So
that resource is about 133 155 (13 000 + 127,855 +
+ 1300) and impact is 553.1 million (1.3 + 1.8 + 550).

R(St(IM)) = 133 155 = 10 # 5.12

r(St(IM)) = 5.12

I(St(IM)) = 553.1 * 10~ 6= 10 A 8.74

i(St(IM)) = 8.74

Sc(St(IM)) = R(St(IM)) * I(St(IM)) = 10 » 13.86
N(St(IM)) = (Se(St(IM))) » (1/2) = 10 * 6.93
V(St(IM)) = 6.93

6) Felix Arvid Ulf Kjellberg doesn’t have clear
public strategy, but we have some information for
interpretation and understanding of his strategy.
I(St(PDP)) = I(PDP) and equals to subscribers number
in the YouTube (111 million”). Of course, this most
popular YouTube blogger has accounts in other social
networks such as Instagram, TikTok, Twitch. But
YouTube is the most popular of them. As a result:

R(St(PDP)) = 1= 10" 0

r(St(PDP)) = 0

I(St(PDP))= 111 * 10~ 6 = 10 » 8.45

i(St(PDP)) = 8.45

Sc(St(PDP)) = R(St(PDP)) * I(St(PDP)) = 10 » 8.45
N(St(K)) = (Se(St(K))) * (1/2) = 10 ~ 4.23
V(St(K)) = 4.23

7) The final example is Robinson Crusoe, who
personifies the one-man economy. In case of Robinson
Crusoe we can see next characteristics of strategy:

R(St(RS)) = 1=1070
r(S(RS)) = 0

I(S(RS)) = 1=1070

i(St(RS)) = 0

Sc(St(RS)) = R(St(RS)) * I(S{RS)) = 10~ 0
N(St(RS)) = (Sc(StRS))) » (1/2) = 107 0
V(St(RS)) = 0

Robinson Crusoe has shown minimum order
cardinality (v=0). Maximum order cardinality is
achieved if R=I=8*10"9 (r=I = 9.9) and v=9.9, which
corresponds to the situation of full involvement of the
entire population of the Earth as both a resource and a
stakeholder.

Aggregation of the results obtained above is
presented in Fig. 2. This figure shows the map of scale
of strategies.

By comparing the order of the strategies
considered as examples, we can build a series according
to their significance:

V(St(RS)) = 0 < v(St(PDP)) = 4.23 < v(St(K)) =
= 5.04 < v(S(IM)) = 6.93 < < v(St(FB)) =
=7.15 < v(S{(UN)) = 7.23 < v(St(US)) = 9.19.

By transferring this information to the MDPS, or a
group of platforms that is collectively equivalent to the
MDPS, strategies can be compared and prioritized to
determine the most important strategies.

Also, MDPS allows you to form a one-to-one
match between each strategy and the individuals and
companies that act as resources or stakeholders. As a
result, individuals receive an information about what
focus of attention they are in. Consequently,
digitalization and coordination of strategies makes it
possible for the subject of strategy implementation to
wisely choose the focus of his attention on the strategies
of other actors when forming and implementing his own
strategy.

Discussions

The proposed indicators for assessing resources
and impact are not exhaustive. As measure of resources,
we can use other parameters than a number of people.
For instance, gross revenue for commercial companies,
budget for countries or cities. As measure of impact, we
can use other parameters than a number of clients. For
instance, contractors and suppliers can also be
considered as people influenced by the company.

Conclusions

1. The problem of information asymmetry in the
context of digitalization of economy is influenced by
two multidirectional factors. On the one hand, an
increase in the volume of information leads to an
increase in asymmetry, and on the other, digital
technologies create conditions for its reduction. One of
the possible tools for reducing information asymmetry
is a model of society called strategairchy.

2. Ultimately, strategiarchy presupposes the
presence of public strategies among all individuals and
legal entities. However, the presence of such strategies
without the possibility of systematizing and comparing
them creates little added value for society. A partial
solution to this problem can be obtained by introducing
the concepts scale, cardinality and order of strategy
cardinality.

I URL: https://storage.courtlistener.com/recap/gov.uscourts.txsd.1934705/gov.uscourts.txsd.1934705.1.0.pdf (p. 4).
2 URL: https://www.pcmag.com/news/spacex-starlink-now-has-13-million-customers-in-the-us.

3 URL: https://ir.tesla.com/_flysystem/s3/sec/000095017023001409/tsla-20221231-gen.pdf.

4 URL: https://www.cnbc.com/2024/01/02/tesla-tsla-qg4-2023-vehicle-delivery-and-production-numbers.html.

5> URL: https://www.cnbc.com/2023/01/20/twitter-is-down-to-fewer-than-550-full-time-engineers.html.

8 URL: https://www.cnbc.com/2023/09/18/musk-says-twitter-now-x-is-moving-to-monthly-subscriptions.html.

7 PewDiePie (2023). URL: https://www.youtube.com/@PewDiePie.
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3. The scale of the strategy is equal to the product
of influence and resource of the subject of strategy
implementation. The quantitative assessment of the
"resource" is determined by the number of employees of
the organization. "Impact" is quantified through the
number of customers or stakeholders. The cardinality of
a strategy is defined as the square root of the scale of the
strategy. The order of strategy cardinality is determined

by the order of the number characterizing the cardinality
of the strategy, i.e. the decimal logarithm of the power.

4. Order of strategy impact allows to classify the
strategies. If I(St(A)) —strategy impact of company A,
i — order of I(St(A)), i(St(A))=o— order of the impact on
the start of the strategy, k — strategy implementation
period, that is systematized in Table.

Table

Name and description of the strategy depending on the order of its impact

Changing the order of strategy impact

Name and description of the strategy

(i(St(A))=0- i(St(A))=t) < -1

Exit/retreat strategy: (1) termination of current activities;
(2) failure to meet the needs of existing customers

-1 < (I(St(A))=0 - I(St(A))=t) < 0

Survival strategy: (1) reduction in the number of clients;
(2) maintaining hopes of returning to previous positions

(I(St(A))=0 - i(St(A))e=k) = O

Position retention strategy: (1) maintaining the current
number of clients

1> (i(St(A))=0 - i(St(A))etd) > 0

Development strategy: (1) increase in the number of clients

(i(St(A))i=0 - i(St(A))i=k) = 1

Accelerated development strategy: (1) a sharp increase in the
number of clients; (2) very risky for realization

5. Based on the proposed definition of the scale and
power of strategy, the power of humanity’s potential
strategy  is  approximately = 10"10  (8*10"9).
Consequently, increasing the scale, power and order of
the strategy of "humanity as a whole" presupposes a
constant increase in population. This is in conflict with
the environmental capacity of the planet. Resolution of
this contradiction is possible through human’s
exploration of space.
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Based on this, space exploration can be considered
a tool for increasing subjectivity in society based on the
construction of a strategariarchy.

6. The scientific novelty obtained as a result of the
research lies in the description of new scientific
concepts: strategiarchy, scale, cardinality and order of
strategy. The introduction of which allows us to form a
scientific and theoretical basis for the further
institutionalization of strategizing, which in turn creates
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conditions for reducing information asymmetry when Directions for further research.
moving from the abstract-theoretical to the concrete- Based on the findings, promising directions for
applied level. further research are the formation and updating of

strategies, taking into account their intersections in
resources and clients.
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Bumnescokuii O. C. Ilinatpopmua cTpaTteriapxis sik iHCTpyMeHT 3MeHIIeHHsI iH(opmaniiiHol acumeTpii 3 ypaxyBaHHsAM
MaciTady, OTYKHOCTI Ta MOPSAKY cTpaTerii

MeTo10 JOCTiKeHHsI € OOIpYyHTYBaHHS KOHILENTYaJbHHX OCHOB 3MEHIICHHs iH(opMauiiHOT acuMeTpil 3a JOIOMOTOI0
wiaTOpPMHOI cTpaTeriapxii 3 ypaxyBaHHIM MacIITady, MOTYKHOCTI Ta HOPSAKY CTpATerii.

HaykoBa HOBHM3HAQ MOCTI[DKCHHsI MOJSIra€ B OMUCI HOBHUX MOHATH: CTpareriapxis, ImaropMHa cTpareriapXisi, 3arajibHi
XapaKTepUCTUKU CTpaTerii (Macmrab, NMOTYXKHICTh 1 MOPSOOK cTparerii). BuUKopucTaHHS IMX MOHATH I03BOJSIE COPMYBAaTH
TEOPETHYHY OCHOBY ISl TOJAJBINOI IHCTHTYIIOHANI3aWii cTpaTeryBaHHS, sIKE CTBOPIOE YMOBH IS 3MEHIIEHHS iH(popMariifHoi
acuMeTpil y yMOBaxX pO3BUTKY HU(PPOBOi EKOHOMIKH.

YV mmpokoMy CeHCI cTpaTerapxis — Iie MOJENb COIIaTbHOTO YCTPOIO, CIPSIMOBAHA Ha MiIBHIIEHHS Cy0’€KTHOCTI B CYCIUIBCTBI
Ta MiHiMi3amiio iHpopMamiiHOT acuMeTpii Yepe3 IHCTUTYI[IOHATI3AII0 CTPATETyBaHHS.

OcCHOBHI XapakTepuCcTUKH cTpaTerapxii: (1) koxxHa nie3natHa Gi3udHa Ta IOpUIHIHA 0co0a Mae MyOIiYHy cTpaTeriio; (2) KoxHa
niesgatHa (i3ndHa Ta IOpUANYHA 0co0a Ma€ 3aTHICTh 1 MOXKJIMBICTS OLIHUTH OyAb-SKy cTpaTerito (iHmoi mie3natHoi ¢izuaHoi abo
FOPUIUYHOT 0c00a).

VY By3bKOMYy pO3YMIiHHI cTparerapxii — Ii¢ CHCTeMa KOOpAMHAII CTparerii Ha pi3HUX pIBHAX ympasimiHHA. OXHOYACHO,
cTparerapxii sBisie o000 pe3yibTaT CXOPKEHHS BiJ aOCTPaKTHOTO (3arajibHa TEOpis CTpaTeryBaHHS) N0 KOHKPETHOTo (Im¢pposa
iatopma JyIst KOHCOMIfanii cTpareriit).

ImMmutemenTanisi cTpareriapxii Ha DUQpPOBi OnMOKYeHH IIaTGOpMi HA3UBAETHCS ILIATGOPMHOIO CTpaTeriapxiero. Baemenns
MOHATH MacmTal, HOTYKHICTH Ta IMOPSIOK CTPATeTil JO3BOJISIE YHOPSAKYBATH Ta CIIIBCTABILITH CTPATETii B TOMY YHCII HA BiAMOBIIHIH
udpoBii mwiathopmi.

Macwmab cmpamecii nopiBHIOE TOOYTKY BIUIMBY Ta pecypcy cy0’ekTy peamizamii crparerii. KirpkicHa omiHKa «pecypcy»
BU3HAYAETHCS Yepe3 YHUCEIbHICTh MPaliBHUKIB opraHizawii. KinbkicHa OI[iHKa «BIUTMBY» BH3HAYA€ThCs Yepe3 KUIBKICTh KIIIEHTIB a00
3aliKaBIeHUX CTOpiH. [Tomydicnicmes cmpamezii BU3HAYAETHCSL SIK KBaJAPATHUI KOPiHb Maciutady ctparerii. [lopsiook nomyscnocmi
cmpamezii BU3HAYAETHCS HOPSAKOM YHCIIA, 10 XapaKTepH3ye MOTYXKHICTh cTparerii ToOTO AecATKOBHIA jJorapudm motyxHocti. Ha
koHkpetHux mnpuknagax (OOH, CIHA, Facebook, micro Kuis, Inon Mack, ®enikc Apsix Ynep Yemnsbepr, Pobinzon Kpyso)
[POAEMOHCTPOBAHO PO3PaXyHOK IIUX XapaKTEePHCTHUK.

V mincymKky po3miiieHHsi cTpareriii Ha nudpoBHX MmiIaTGopMax J03BOJISIE 3HU3UTU aCUMETPi0 iHdopMmawii npu pizHEMH
KOMYHIKalii Mi>k KOMIOaHIsIMH, yPsIIOM Ta iHAUBITaMH.

Kniouoei cnosa: crpateriapxis, miardpopMHa crpateriapxis, iHpopmariiiHa acumerpis, macmTad crparterii, HOTYKHICTb
cTpaTerii, HOpsJIOK MOTYXHOCTI cTparerii, udposa miaTdopma, nudpoBa eKOHOMIKA.

Vyshnevskyi O. Platform Strategiarchy as a Tool for Reducing Information Asymmetry, Taking into Account the Scale,
Cardinality and Order of the Strategy

The purpose of study is to substantiate the conceptual foundations of reducing information asymmetry using platform
strategiarchy taking into account scale, cardinality and order of the strategy.

The scientific novelty obtained as a result of the research lies in the description of new scientific concepts: strategiarchy, platform
strategiarchy, information asymmetry, scale of strategy, cardinality of strategy, order of strategy scale. The introduction of which
allows us to form a scientific and theoretical basis for the further institutionalization of strategizing, which creates conditions for
reducing information asymmetry in the process of developing the digital economy.

In a broad sense, strategiarchy is a model of social structure aimed at increasing subjectivity in society and minimizing
information asymmetry through the institutionalization of strategizing.

Key characteristics of strategiarchy:

1. Every capable individual and legal entity has a public strategy.

2. Every capable individual and legal entity has the ability and opportunity to evaluate any strategy (of the other capable individual
and legal entity).

In a narrow sense, strategiarchy is a system for coordinating strategies at various levels of governance and management. In other
words, strategiarchy is the result of ascent from the abstract (general theory of strategizing) to the concrete (digital platform for strategy
consolidation).

The implementation of strategiarchy using a digital platform is called platform strategiarchy. The introduction of the concepts
“scale of strategy”, “cardinality of strategy”, “order of strategy scale” allows you to organize and compare strategies, including on the
appropriate digital platform.

The scale of strategy is equal to the product of influence and resource of the subject of strategy implementation. The quantitative
assessment of the "resource" is determined by the number of employees of the organization. "Impact" is quantified through the number
of customers or stakeholders. The cardinality of a strategy is defined as the square root of the scale of the strategy. The order of strategy
cardinality is determined by the order of the number characterizing the cardinality of the strategy, i.e. the decimal logarithm of the
power. The calculation of these characteristics is demonstrated on specific examples (United Nations, USA, Facebook, Kiev, Ilon
Musk, Felix Arvid Ulf Kjellberg, Robinson Crusoe).

As a result, placing strategies on digital platforms allows to reduce information asymmetry in various communications between
companies, government and individuals.

Keywords: strategiarchy, platform strategiarchy, information asymmetry, scale of strategy, cardinality of strategy, order of
strategy scale, digital platform, digital economy.
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THE ECONOMIC IMPACT OF CLOUD TECHNOLOGIES
ON THE INDUSTRY 4.0 DEVELOPMENT

Introduction

Industry 4.0 represents the fourth industrial
revolution, characterized by the integration of digital
technologies such as the Internet of Things (IoT), big
data, artificial intelligence (Al), and automation into
manufacturing and other industrial processes [1; 2]. This
revolution is driving a new era of productivity,
efficiency, and innovation, allowing businesses to
optimize operations, enhance product quality, and create
new business models. The importance of Industry 4.0
lies in its potential to transform industries, making them
more responsive to market changes and customer
demands. Historically, adopting advanced IT
infrastructure for Industry 4.0 required significant
capital expenditures (CAPEX). Companies had to invest
heavily in hardware, software, and skilled personnel to
build and maintain complex IT systems. These
substantial upfront costs were a barrier for many
organizations, particularly small and medium-sized
enterprises (SMEs), limiting their ability to leverage
Industry 4.0 technologies. Cloud computing has
emerged as a game-changer in this context, offering a
more flexible and cost-effective alternative to traditional
IT infrastructure. By shifting from CAPEX to
operational expenditure (OPEX), cloud computing
allows businesses to pay for IT resources on a
subscription basis, scaling up or down as needed without
large upfront investments. This model not only reduces
financial risk but also provides access to cutting-edge
technologies and services that were previously out of
reach for many companies. Thesis statement: Cloud
technologies significantly reduce initial capital
expenditure, improve ROI, and make Industry 4.0
accessible to smaller enterprises. This shift from
CAPEX to OPEX, coupled with the scalability and
flexibility of cloud solutions, democratizes access to
Industry 4.0 innovations, enabling even small
businesses to participate in the digital transformation
and reap its economic benefits.

Literature review

A study by Ramesh Kumar Ayyasamy et al.
explores the effects of cloud computing, big data
analytics, and the Internet of Things (IoT) on the
innovation performance of manufacturing firms. It
identifies dynamic and innovation -capabilities as
mediating factors, suggesting that firms can enhance
their innovation performance by effectively leveraging

these digital technologies [1]. Amuthalakshmi
Periasamy and Krishnan Umachandran discuss the
incorporation of Industry 4.0 technologies such as
augmented reality, virtual reality, and Al in the
educational sector. They emphasize that the pandemic
has accelerated the adoption of these technologies,
facilitating a more immersive and effective learning
environment. A work [4] identifies the critical factors
influencing cloud computing adoption in Industry 4.0-
based advanced manufacturing systems. It highlights the
importance of considering these factors to ensure
effective implementation and improved manufacturing
productivity. Minakshi Sharma et al. examine the role of
cloud resource management in enabling Industry 4.0.
They discuss various resource provisioning techniques,
their challenges, advantages, and performance
parameters, emphasizing the importance of efficient
resource management for Industry 4.0 success [5]. The
economic impact of cloud computing on Industry 4.0 is
significant, transforming cost structures and fostering
innovation across various sectors. Federico Etro's work
emphasizes that cloud computing allows firms to rent
computing power and storage on-demand, converting
fixed costs into variable ones and enhancing the
incentives for new business creation, which drives
investments, macroeconomic growth, job creation, and
job reallocation in the ICT sector [6; 7]. Another study
by Promise Mvelase and colleagues reviews multiple
pricing models in cloud computing, highlighting cost
savings, efficiency boosts, and the profound impact on
market structures and competition [8]. In healthcare,
Gillala Rekha and Jasti Yashaswini explore how
Industry 4.0 and cloud technologies revolutionize
eHealth by integrating [oT, fog computing, and big data,
thus enhancing the accessibility and usability of health
data [9]. Ediz [aykol focuses on the IT industry's shift
towards cloud computing, which allows firms to adapt
quickly to changing demands, minimizing costs
associated with over-provisioning and enabling them to
focus on core business objectives [10]. The reviewed
literature highlights several key insights into the
economic impact of cloud technologies on Industry 4.0
by driving cost reduction and operational efficiency
through scalability, flexibility, and reduced maintenance
costs. They enable improved collaboration and support
accelerated development cycles, fostering innovation
and faster market adaptation. However, there are notable
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gaps that future research can address to provide a more
comprehensive understanding. While there is a
significant focus on the immediate benefits of cloud
technologies, such as cost savings and operational
efficiency, there is a lack of detailed analysis on the
long-term economic impacts. Future studies should
investigate the sustained economic benefits and
potential drawbacks of cloud adoption over extended
periods. Many studies discuss the general advantages of
cloud technologies but fall short of providing a
comparative analysis of the leading cloud service
providers (AWS, GCP, and Microsoft Azure), which is
one of the key strategic choices for any organization
which plans to implement Industry 4.0 concepts. This is
choice would define multiyear direction of
organizational development, that is why understanding
differences, pros and cons of cloud providers is a crucial
for proper decision making. Future research should offer
detailed comparisons of these providers, focusing on
their specific offerings for Industry 4.0 and the
economic advantages they bring. There is a need for
more case studies that illustrate successful
implementations of Industry 4.0 initiatives leveraging
cloud technologies, particularly in small and medium
enterprises (SMEs). Detailed case studies can provide
valuable insights into best practices, challenges faced,
and economic outcomes. While some sectors, like
manufacturing and healthcare, are discussed, there is
limited coverage of other industries that can benefit
from Industry 4.0 and cloud technologies. Future
research should explore the economic impact of these
technologies across a wider range of sectors. The goal
of the article to show how cloud technologies could
enable to the development of Industry 4.0. Provide a
practical guidance for the organization in making the
right choice among cloud providers and show economic
value of using such technologies in scope of transaction
to Industry 4.0 concepts.

Main Part

Since the introduction of the Industry 4.0 concept,
the key blocker for its implementation was high cost.
Organizations needed to be ready to invest in hardware,
software, and changes to some of their processes and
operations, which posed a high risk and caused
significant capital expenditure. With the advent of cloud
computing and increased interest from key cloud
providers in Industry 4.0, organizations gained the
opportunity to use multiple instruments right out of the
box without creating them from scratch. This shift from
to  operational expenditure enabled various
organizations, from small businesses to large
enterprises, to start implementing Industry 4.0 in their
production processes without large initial investments.

Capital Expenditure (CAPEX) refers to the funds
used by a company to acquire, upgrade, and maintain
physical assets such as property, industrial buildings, or
equipment. This type of spending is aimed at creating
future benefits and typically involves significant upfront

investment. Examples of CAPEX include purchasing
new machinery, upgrading existing facilities, or
investing in new technology infrastructure. On the other
hand, Operational Expenditure (OPEX) refers to the
ongoing costs for running a product, business, or
system. OPEX is typically shorter-term in nature and
includes expenses like rent, utilities, salaries, and
maintenance costs. These expenses are necessary for the
day-to-day functioning of a business and are often more
predictable and manageable on a regular basis. Cloud
computing fundamentally shifts IT investments from a
CAPEX model to an OPEX model. Traditionally,
businesses had to make significant CAPEX investments
to purchase hardware, software, and other IT
infrastructure components. These upfront costs were
often a barrier, especially for small and medium-sized
enterprises (SMEs), limiting their ability to adopt
advanced technologies. With cloud computing,
businesses can access computing resources over the
internet on a pay-as-you-go basis. This model allows
companies to avoid large initial investments in IT
infrastructure. Instead, they pay for the cloud services
they use, transforming these costs into OPEX. This shift
means that businesses can scale their IT resources up or
down based on demand, ensuring they only pay for the
capacity they need at any given time. The transition
from CAPEX to OPEX offers several financial benefits
for businesses:

1. Reduced initial costs by avoiding significant
upfront investments in IT infrastructure, companies can
preserve their capital for other strategic investments or
operational needs. This is particularly beneficial for
SMEs, which may have limited access to large capital
reserves.

2. Cloud services allow businesses to scale their IT
resources according to their needs. This flexibility
ensures that companies can quickly respond to market
changes without the risk of over-investment or under-
utilization of resources.

3. With the pay-as-you-go model, businesses can
better predict and manage their IT expenses. This
predictability helps in budgeting and financial planning,
as companies are not subject to the fluctuations that
come with maintaining and upgrading physical
infrastructure.

4. Shifting IT expenses to OPEX improves cash
flow by spreading costs over time. This can be
particularly advantageous for businesses with seasonal
or fluctuating demand, as they can align their IT
spending with revenue generation periods.

5. Cloud providers continuously update their
services with the latest technologies and security
measures. Businesses can benefit from these
advancements without having to invest in new hardware
or software, ensuring they remain competitive and
secure.

The transformation of IT investments from
CAPEX to OPEX through cloud computing not only
lowers barriers to adopting advanced technologies but
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also offers significant financial and operational benefits.
This shift enables businesses of all sizes to innovate,
scale efficiently, and manage costs more effectively,
driving overall growth and competitiveness in the digital
age. The adoption of cloud technologies in Industry 4.0
has significantly enhanced the Return on Investment
(ROI) for businesses. This improvement is primarily
due to the reduction in initial costs and the scalability of
cloud solutions. Traditional IT infrastructure required
substantial upfront capital expenditure (CAPEX) for
purchasing hardware and software, which posed a
significant barrier for many companies, especially small
and medium-sized enterprises (SMEs). Cloud
computing, however, shifts these expenses from
CAPEX to operational expenditure (OPEX). Companies
can now subscribe to cloud services on a pay-as-you-go
basis, avoiding large initial investments. This model not
only reduces financial risk but also offers the flexibility
to scale resources up or down based on demand. This
adaptability ensures that businesses can optimize their
IT spending, leading to a more efficient allocation of
resources and higher ROI. Additionally, cloud
technologies enable rapid deployment and scaling of
Industry 4.0 solutions. This speed to market allows
companies to quickly leverage new technologies,
enhancing their competitive edge and revenue potential.
The reduced initial costs and scalable nature of cloud
services contribute to substantial ROI improvements by
enabling businesses to achieve more with less financial
risk. To understand better the business case of such
implementations it was review several public case
studies.

Examples of  Successful  Industry 4.0
Implementations Leveraging Cloud Technologies

1. Siemens MindSphere: Siemens developed
MindSphere, an industrial IoT as a service (IaaS)
platform that uses cloud technology to connect
machines and infrastructure to the digital world. This
platform helps companies collect and analyze data from
connected devices, optimizing operations and driving
innovation. By leveraging AWS, Siemens has enabled
its customers to implement IoT solutions with lower
upfront costs and scalable options, significantly
improving ROI [11].

2. General Electric's Predix Platform: General
Electric (GE) developed Predix, a cloud-based
Industrial Internet of Things (IloT) platform that
provides advanced analytics and machine learning
capabilities. This platform helps industrial companies
optimize their operations by leveraging real-time data.
By using cloud infrastructure, GE allows its customers
to deploy advanced technologies without substantial
CAPEX, ensuring a scalable and efficient solution that
improves ROI [12].

3.BMW's Smart Manufacturing: BMW has
integrated cloud computing into its smart manufacturing
processes, enabling real-time data collection and
analysis across its production lines. This integration has

led to significant improvements in efficiency and
productivity. By leveraging AWS, BMW quickly scales
its data processing capabilities and deploys advanced
analytics, resulting in optimized production processes
and reduced operational costs [13].

4. ABB Ability™: ABB's cloud-based suite of
solutions, ABB Ability™, enhances operational
performance and productivity. By using the cloud, ABB
provides scalable analytics and real-time insights,
allowing companies to make data-driven decisions and
optimize their industrial processes. The reduced upfront
investment and scalable nature of cloud services have
led to substantial ROI improvements for ABB's
customers [14].

These case studies illustrate how the adoption of
cloud technologies in Industry 4.0 not only lowers initial
costs but also provides the scalability and flexibility
needed to achieve higher ROI. By leveraging cloud
solutions, businesses can implement advanced
technologies more efficiently, drive innovation, and
manage costs effectively, leading to overall growth and
competitiveness.

Historical Challenges for SMEs in Adopting
Industry 4.0 Technologies:

Traditionally, implementing  Industry 4.0
technologies required substantial capital investment in
advanced machinery, loT devices, and IT infrastructure.
These high upfront costs posed a significant barrier for
SMEs, which often operate with limited financial
resources. SMEs frequently face a shortage of skilled
personnel who can manage and implement advanced
digital technologies. This skill gap hinders their ability
to adopt and fully leverage Industry 4.0 solutions. Many
traditional Industry 4.0 solutions were designed with
large-scale operations in mind, making it difficult for
SMEs to adapt these technologies to their smaller, more
variable production environments. Integrating new
Industry 4.0 technologies with existing systems and
processes can be complex and disruptive, posing a risk
for SMEs that cannot afford significant downtime or
operational disturbances.

How Cloud Technologies Lower the Barriers to
Entry:

Cloud computing shifts IT spending from capital
expenditure (CAPEX) to operational expenditure
(OPEX). This pay-as-you-go model allows SMEs to
access advanced technologies without large initial
investments, making it easier to adopt Industry 4.0
solutions. Cloud platforms offer a range of Industry 4.0
tools such as IoT management, big data analytics, and
Al services that SMEs can utilize without needing in-
house expertise. These tools are often user-friendly and
come with support services that help bridge the skill gap.
Cloud services are inherently scalable, allowing SMEs
to start small and expand their use of Industry 4.0
technologies as their needs grow. This flexibility
ensures that SMEs can tailor their technology
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investments to their specific requirements and business
conditions. Many cloud-based Industry 4.0 solutions are
designed to integrate seamlessly with existing systems.
This reduces the complexity and risk associated with
implementation, allowing SMEs to adopt new
technologies with minimal disruption.

As reviewed previously in the article, cloud
technologies help to reduce barriers to implementing
Industry 4.0 concepts by making it cheaper and
transferring CAPEX to OPEX. However, it is crucial for
organizations to wisely choose their cloud providers, as
each provider has its own pros and cons.

Overview of Major Cloud Providers and Their
Offerings for Industry 4.0:

Overview of AWS Services Relevant to Industry
4.0:

= AWS loT Core: This service allows devices to
connect to AWS services and other devices securely. It
enables data collection, processing, and analysis in real-
time, which is crucial for industrial applications.

= AWS Greengrass: This service extends AWS to
edge devices so they can act locally on the data they
generate while still using the cloud for management,
analytics, and durable storage.

= AWS Machine Learning: AWS offers a suite of
machine learning services including Amazon
SageMaker, which helps in building, training, and
deploying machine learning models at scale.

= AWS Lambda: This serverless compute service
runs code in response to events and automatically
manages the compute resources required by that code,
which is useful for real-time data processing in
manufacturing.

= AWS Data Lakes and Analytics: AWS
provides comprehensive data lake solutions and
analytics services such as Amazon Redshift, AWS Glue,
and Amazon Athena, enabling large-scale data
processing and insights.

Economic Benefits of AWS for Industry 4.0
Initiatives:

AWS's pay-as-you-go pricing model reduces
upfront costs and enables SMEs to adopt advanced
technologies without significant capital investment.
AWS services can scale up or down based on the
business needs, allowing companies to manage their
resources efficiently. With a broad range of services,
AWS supports innovation and flexibility in
implementing Industry 4.0 solutions.

Overview of GCP Services Relevant to Industry
4.0:

= Google Cloud 10T: This fully managed service
allows for secure connection, management, and data
ingestion from globally distributed devices.

= BigQuery: Google's serverless, highly scalable,
and cost-effective multi-cloud data warehouse designed
for business agility.

= Google Cloud Al and Machine Learning:
Services such as AutoML, TensorFlow, and Al Platform
that provide powerful tools for building and deploying
machine learning models.

= Google Kubernetes Engine (GKE): Managed
Kubernetes service for running containerized
applications, which can be useful for scalable
deployment of industrial applications.

» Cloud Functions: A serverless execution
environment for building and connecting cloud services,
ideal for real-time processing needs in Industry 4.0.

Economic Advantages of GCP for Businesses:

GCP offers competitive pricing and flexible
contracts, which can be beneficial for cost management
in SMEs. With powerful analytics tools like BigQuery,
companies can gain deep insights from their data to
optimize operations. GCP's strong support for open
source technologies ensures easy integration with
existing systems and flexibility in application
development.

Overview of Microsoft Azure Services Relevant
to Industry 4.0:

= Azure 10T Hub: A managed service that acts as
a central message hub for bi-directional communication
between IoT applications and the devices it manages.

= Azure Machine Learning: This service
provides tools for building, training, and deploying
machine learning models quickly and easily.

= Azure Digital Twins: This service enables the
creation of comprehensive digital models of physical
environments to monitor, diagnose, and optimize
industrial operations.

» Azure Functions: Serverless compute service
that allows you to run event-triggered code without
managing servers, ideal for real-time industrial
applications.

= Azure Data Lake and Analytics: Azure
provides scalable data storage and analytics services that
allow for large-scale data processing and insights.

Economic Impact of Using Azure for Industry
4.0 Projects:

Azure offers a highly integrated ecosystem of
services that streamline the deployment of Industry 4.0
applications. With advanced security features and
compliance certifications, Azure ensures that industrial
applications meet stringent regulatory requirements.
Azure supports hybrid deployments, allowing
companies to leverage both on-premises and cloud
resources effectively.

The major cloud providers — AWS, Google Cloud
Platform, and Microsoft Azure — offer a comprehensive
range of services (table 1) that enable businesses to
implement Industry 4.0 solutions efficiently and cost-
effectively. Their offerings help reduce initial
investment barriers, provide scalability, and enhance
innovation, making advanced industrial technologies
accessible to enterprises of all sizes.
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Table 1
Service Offerings Comparison
Feature / Amazon Web Services Google Cloud Platform Microsoft Azure
Service (AWS) (GCP)
loT Services AWS IoT Core, AWS IoT Google Cloud IoT Core, Azure IoT Hub, Azure IoT
Greengrass Google IoT Edge Edge
Machine Amazon SageMaker, AWS | Google Cloud Al Platform, | Azure Machine Learning,
Learning Lambda TensorFlow Azure Functions
Data Storage & | Amazon S3, Amazon Google Cloud Storage, Azure Blob Storage, Azure
Analytics Redshift, AWS Glue, BigQuery, Google Cloud Data Lake, Azure Synapse
Amazon Athena Dataflow Analytics
Edge AWS Greengrass Google IoT Edge Azure loT Edge
Computing
Digital Twins AWS IoT TwinMaker Google Cloud IoT Azure Digital Twins
Integration & AWS API Gateway, AWS Google Cloud Endpoints Azure API Management
APls AppSync
Security AWS Shield, AWS IAM Google Cloud IAM, Cloud | Azure Security Center, Azure
Security Command Center | Active Directory

Source: Created by author.

One of the key factors for making the right choice
is to assess the cost of the services as the model of
pricing is different and it might be more or less relevant
for different cases.

Cost Analysis

A direct cost comparison (Table 2) is complex due
to the variable nature of cloud pricing models, which
depend on specific use cases, resource usage, and
service configurations. However, here is a high-level
overview of cost considerations for similar services:

Table 2
Cloud Services Cost Comparison
Service AWS GCP Azure
Compute (On- Amazon EC2: $0.0464 Google Compute Engine: | Azure VMs: $0.048 per hour

Demand Instances) | per hour (t3.medium) $0.0475 per hour (nl- (Bls)

standard-1)
Storage (Object Amazon S3: $0.023 per | Google Cloud Storage: Azure Blob Storage: $0.018
Storage) GB $0.020 per GB per GB
Data Transfer $0.09 per GB (first 10 $0.12 per GB (first 10 TB) | $0.087 per GB (first 10 TB)
(Outbound) TB)

Machine Learning | SageMaker: $0.10 per

hour (ml.t2.medium)

Al Platform: $0.09 per
hour (nl1-standard-4)

Azure ML: $0.08 per hour
(Standard DS11 v2)

Source: Created by author based on the [15-16].

Prices can vary based on the region and specific
configurations. For accurate pricing it is recommended
to use each provider’s cost calculator. Each of the major
cloud providers—AWS, Google Cloud Platform, and
Microsoft Azure—offers robust and comprehensive
services tailored to Industry 4.0 applications. AWS
excels in its extensive IoT and machine learning
services, GCP is noted for its advanced data analytics
capabilities, and Azure stands out for its integration with
Microsoft’s enterprise services and strong support for
hybrid cloud environments. The choice of provider will
depend on specific business needs, existing technology
stack, and long-term strategic goals of the organizations.

Conclusion

The adoption of cloud technologies is transforming
the landscape of Industry 4.0, bringing significant
economic advantages and increased operational
efficiencies to businesses of all sizes. By shifting IT
investments from capital expenditure (CAPEX) to
operational expenditure (OPEX), cloud computing has
made advanced technologies more accessible,
particularly for small and medium-sized enterprises
(SMESs). This shift enables companies to reduce initial
costs, scale resources dynamically, and improve the
return on investment (ROI) for their Industry 4.0
initiatives. Major cloud providers — Amazon Web
Services (AWS), Google Cloud Platform (GCP), and
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Microsoft Azure — offer comprehensive solutions that
support the implementation of Industry 4.0
technologies. Each provider brings unique strengths:
AWS excels in 10T and machine learning services, GCP
offers powerful data analytics capabilities, and Azure
provides robust integration with enterprise services and
hybrid cloud environments. The comparative analysis of
these providers highlights the versatility and depth of
services available, enabling businesses to choose the
most suitable platform for their specific needs. Despite
the benefits, there are challenges and considerations to
address. Security and compliance remain critical
concerns, requiring ongoing vigilance and adherence to
regulatory standards. The risk of wvendor lock-in
necessitates strategic planning, such as adopting multi-
cloud strategies and using interoperable solutions.
Effective cost management is essential to maximize the
economic benefits of cloud adoption, with best practices
including continuous monitoring, auto-scaling, and
purchasing reserved instances for predictable
workloads. Case studies from industry leaders such as
Siemens, General Electric, BMW, and ABB illustrate
the practical benefits of cloud-based Industry 4.0
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Pe3nikoB P. b. ExoHoMiuHNII BINIMB XMapHUX TeXHOJIOTiii Ha po3BuToK InaycTpii 4.0

Is crarTa mocmimKye 3HAYHMI eKOHOMIYHUIH BIUIMB XMapHUX TexHoJori# Ha [HmycrTpito 4.0, 30cepepkytoun yBary Ha TOMY, SIK
Il TEXHOJIOTii PEBOJIIONIOHI3YIOTh HMPOMHUCIOBHIT cekrop. Posrismaerscs Tpancdopmarnis IT-iHBecTHIiil 3 KamiTalbHUX BUTPAT
(CAPEX) na onepariiini Butpari (OPEX) 3aBasku xmMapHuM o64ncieHHsM. Leil 3cyB poOuTh nepenoBi IudpoBi TeXHOIOTT OibII
JOCTYITHHMH Ta BUTIAHUMH, OCOOJIMBO U1t MaiuX Ta cepennix miampuemcts (MCII). 3MeHuyroun noTpedy y 3HaYHUX IOYaTKOBHX
IHBECTHUIIISAX 1 HA/IAI0UN MacIITabOBaHi, IUNIATHI 38 BUKOPUCTaHHS PIlIEHHS, XMapHi 004NCIIeHHS 3HaYHO ITi{BUIIYIOTH IOBEPHEHHS Ha
inBectuuii (ROI) mns ininiatuB Iamyctpii 4.0. ITopiBHsUIBHHI aHai3 OCHOBHHX NpoBaiiepiB xmapHux mocayr — Amazon Web
Services (AWS), Google Cloud Platform (GCP) i Microsoft Azure — rokasye pi3HOMaHITHICTb HOCIYT Ta GKOHOMIYHHX IIepeBar, siKi
BOHH TIPONOHYIOTH JUIs 3acTocyBanb [HaycTpii 4.0. AWS nimupye 3 kommekcaumu nociryramu 10T Ta MammaHoro HaBuanus, GCP
Bi/I3HAYAETHCSl MOXKJIMBOCTSIME aHANITHKH J@HMX Ta LITYYHOro iHrtenekry, a Microsoft Azure 3abesmeuye MinHy iHTerpauir 3
MiNPHEMCTBAMH Ta TiOpUIHUMH XMapHUMH DIlICHHSAMHU. Y CTaTTi TaKOXX PO3IIINAIOTHCS KPUTHUYHI BUKIIMKH, Taki Sk Oe3meka,
BIZINMOBIZHICTG 1 PU3HKH, MTOB'13aHi 3 3aJIEKHICTIO BiJ IIpoBaiinepiB. BoHa npornoHye cTpareriuni iHCAWTH 00 IPAKTUK YIIPABIiHHS
BUTpaTaMy, sKi MOXYTb MAaKCHMIi3yBaTH EKOHOMIYHI I€peBard BIPOBA/DKEHHS XMapHHUX TEXHOJOTIH, Taki SK BHUKOPUCTAHHS
0araToxMapHHUX CTpaTerii 1 aBTO-MAcCIITa0yBaHHS Ta 3ape3epBOBAaHUX eK3eMIULIpiB. Kpim Toro, crarrs BKiIouae Keifc-cramil
HPOBITHUX IPOMHUCIIOBUX KOMIIaHiH, Takux sk Siemens, General Electric, BMW Tta ABB. Ili npukiagu imoCTpyOTh, K XMapHi
piutenns Tuayctpii 4.0 mifBHILYIOTH OnepaniiiHy eheKTHBHICTh, 3HIKYIOTh BUTPATH Ta CIPHAOTH iHHOBauisM. Hanpukiaza, Siemens
BukopucroBye AWS mist MacmrraboBanux pinreHs 10T, GE BuxopucroBye Azure iist oTpMaHHS aHAJIITHYHUX JAHUX HAa OCHOBI JJAHUX,
a BMW BukopuctoBye GCP st mokpamieHHs BUpOOHIYIHX IIPOLIECiB 3aBISIKH NepejoBiil aHamiTHII faHnX. Ha 3aBeprneHHs, XMapHi
TexHousoril € BaxnuBuMH IpaiiBepamu Iuaycrtpii 4.0, mponoHyrouM 3Ha4Hi €KOHOMIYHI HEepeBard Ta CIPHUSIOYM IHHOBAILisAM Ta
edexrusHocTi. [Tepeboproroun icropuuni Gap'epu ais Bxoxy, ocobnmso mast MCII, Ta Hamaoo4M rHYYKi, MaciiTaboBaHi PillleHHS,
XMapHi 004UCIIeHHS TPaHCHOPMYIOTh IIPOMHUCIIOBUH JIaHAIIA(T, CTUMYJTIOIOUH 3pDOCTaHHS Ta CIPUAIOYH LIMPOKOMY BIPOBAKEHHIO
HEepeIOBUX BUPOOHUUHMX TEXHOJIOTIH.

Kniouosi cnosa: xmapui texsounorii, [ngyctpist 4.0, tpancdopmartist 3 CAPEX na OPEX, ekoHOMIYHU#T BIUTUB, Mai Ta CepeHi
nignpuemcrsa, ROI, npoBaiinepu xMapHux mocinyr, 1upposa TpaHchopmMalis.

Reznikov R. The Economic Impact of Cloud Technologies on the Industry 4.0 Development

This article explores the profound economic impact of cloud technologies on Industry 4.0, focusing on how these technologies
are revolutionizing the industrial sector. It delves into the transformation of IT investments from capital expenditure (CAPEX) to
operational expenditure (OPEX) due to cloud computing. This shift is making advanced digital technologies more accessible and
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affordable, particularly for small and medium-sized enterprises (SMEs). By reducing the need for significant upfront investments and
providing scalable, pay-as-you-go solutions, cloud computing significantly enhances the return on investment (ROI) for Industry 4.0
initiatives. A comparative analysis of major cloud service providers—Amazon Web Services (AWS), Google Cloud Platform (GCP),
and Microsoft Azure—reveals the diverse range of services and economic benefits they offer for Industry 4.0 applications. AWS leads
with comprehensive IoT and machine learning services, GCP excels in data analytics and Al capabilities, and Microsoft Azure provides
robust enterprise integrations and hybrid cloud solutions. The article also addresses critical challenges such as security, compliance,
and the risks associated with cloud provider lock-in. It offers strategic insights into cost management practices that can maximize the
economic benefits of cloud adoption, such as leveraging multi-cloud strategies and utilizing auto-scaling and reserved instances.
Furthermore, the article includes case studies from leading industrial companies like Siemens, General Electric, BMW, and ABB.
These examples illustrate how cloud-based Industry 4.0 solutions enhance operational efficiency, reduce costs, and drive innovation.
For instance, Siemens leverages AWS for scalable IoT solutions, GE utilizes Azure for data-driven industrial insights, and BMW
employs GCP for advanced data analytics to improve manufacturing processes. In conclusion, cloud technologies are essential enablers
of Industry 4.0, offering significant economic advantages and fostering innovation and efficiency. By overcoming historical barriers to
entry, especially for SMEs, and providing flexible, scalable solutions, cloud computing is transforming the industrial landscape, driving
growth, and facilitating the widespread adoption of advanced manufacturing technologies.

Keywords: cloud technologies, Industry 4.0, CAPEX to OPEX transformation, economic impact, small and medium-sized
enterprises, return on investment, cloud service providers, digital transformation.
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PROBLEMS OF POST-WAR RESTORATION AND DEVELOPMENT
OF INFRASTRUCTURE IN UKRAINE

1. The Role of Infrastructure under Current
Conditions

The damage Ukraine sustained because of the
military activities amount to catastrophic sums. It refers
to residential domain, transport, trade, industry, energy
and extractive industries, agriculture, education, tourism
and culture objects, water supply and sewage, health-
care, environment and forestry, telecommunications and
IT. The large ratio of this damage is made by
infrastructure. Therefore, the future programme of
overcoming war outcomes and recovery of Ukrainian
national economy in the post-war period, and thus
renovation of economic and social sphere, development
of defense industry sufficient to provide national
security must be closely connected with infrastructure,
along with the other components.

On the other hand, the high level of infrastructure
development in the country, comparable to the
European one, is one of the most important precursors
of Ukraine’s economy successful entering European
economic space and the entrance to EU.

Meanwhile, the views of programmes on
overcoming war outcomes and post-war development
creators [1], including the domain of Ukraine economy,
e.g. [2-4] tend to vary greatly. However, they lack key
formula that would lead Ukrainian society to effectively
achieve the necessary ultimate result. For instance, very
few remember the details of State Commission of
Russia Electrification Plan (GOELRO) that was adopted
in 1920, still the formula “...plus electrification of the
whole country” remains in the memory of generations.

Besides, it is logical to consider that ultimate
solutions as per relevant issues of normal situation
recovery are to be made after overall and detailed
analysis of approaches, action of all main factors and
mechanisms of implementation, and evaluation of non-
implementation results, while the programmes quintes-

sence must be grounded and clearly directed to the
future, as “generals are often prepared to fight the last
war”!. This quotation by Winston Churchill may be
proven not only theoretically [5], but also by real
historical examples. Thus, during the time of USSR
collapse instead of choosing the way of Donbass
alternative development with utmost restructuring of
coal mining, ineffective in complicated subsurface
conditions, it was decided to leave the situation without
any essential change in the branch. Inconsistency that
resulted from contemplations on that the issue of
Donbass resolving must be transferred to a more
convenient time [6], influenced the further unrolling of
events in this industry and the region as a whole and
brought even more tragic outcomes.

It’s a paradox that even the United Nations experts
do not require the definition of key strategic formula
main components. The must for them is the long-term
planning (up to 50 years with parcellating into five-ten
years cycles), thinking by the categories of “great
strategies and great undertakings”, defining bifurcation
point as its condition promotes raising one step higher
even though with a high risk of downward slide [7]. The
probability of civil catastrophes in bifurcation point
grounds the relevance and need to tackle them by
compensatory measures. It is exactly this position that
we need to evaluate the recent and, by and large,
constructive scientific work of the scientists from
academic and higher educational establishments.

Thus, e.g., “...building up strategic goals in
recovery and defining its branch vectors are of top
importance for Ukraine even today. One could include
to branch vectors of recovery the transformation of
economics structure by means of innovation renewal of
industrial capabilities using organisational and
economic factors implementation based on new
information technologies in such branches as machine

! Generals are always fighting the last war. Winston Churchill.
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building and defense industry, steel, food, chemical,
pharmaceutical and timber industries, as well as in new
spheres of activities like bio- and nanotechnologies. In
order to move along these vectors efficiently, state
policy activities must be planned and implemented to
create the rational structure of new industrial complexes
in the regions, including also their relocation, renewal
and development of new logistic schemes and to build
enterprises able to substitute the production-sales chains
destroyed by Russian aggression, along with the holistic
strategic planning scheme” [2]. Otherwise, “...compre-
hensive solution of social and labour issues requires,
with no exaggeration, global, or, to be more exact,
neoglobal goal setting and mega views on how to
achieve these goals. We have no doubt that the best
social labour policy is the leveraged, highly professional
and innovation oriented economic policy with such
basic subsystems as socio-demographic, socio-labour,
investment, technical and technological, innovation,
financial and institutional, which could ideally become
the components of Ukrainian “Marshall plan™ [3].
Moreover, «...forming a new economic model as the
basis of economy recovery must follow the way of new
industrialization  characterised by transition to
principally new technics and technology. The inner
interrelation between technical renewal of industry and
economic development must become an immanent
feature of post-war Ukraine market economy... New
industrialization must begin with installation of such
enterprises that could continue technological chain of
raw materials production and easily substitute import.
Added value in industrial branches is always sufficiently
higher that in the ones of raw materials. This envisages
new high technology jobs creation that will produce
higher added value and provide the increase to
population real income” [4].

This being well said; however, we would like to
continue discussing recovery issue from point of view
we have expressed above. Consequently, post-war
recovery of Ukraine must be linked not with
infrastructure per se, but in its wider definition, which
formulates the goal of current work, i.e. to prove that it
is infrastructure development that must be an important
component of the formula to further state economy
restoration strategy and its social sphere.

We consider viable the following frame to vividly
demonstrate the role of infrastructure in the modern
world: there’s a huge number of electrical appliances in
the world and all of them, whatever purpose they might
be used for, require electricity to operate — this could be
either electric cord, or battery or accumulator, but it is
inevitably necessary. The same applies to infrastructure
as it is inevitably necessary for every sphere of life, be
it transport, industry, social sphere, healthcare or
education... everything needs its own infrastructure.

The category of infrastructure in the meaning of
roads, bridges, canals, ports, airports, and commu-
nication systems was introduced at the end of the 1930s,

while in the 1950s the stage of infrastructure
development was used as the third, along with labour
and capital, factor of macrolevel production function
[8]. Today economic infrastructure is a complex of
branches and activities that serve production and a state
as a whole. While social infrastructure, in its turn, is the
complex of branches and enterprises that provide
normal functioning of population, including ones in
industry, healthcare, pre-school, school, secondary and
professional education. Also, the various types of
infrastructure are differentiated, i.e. informational,
military, innovation, market, space, touristic, etc.

In some countries economics infrastructure is
divided into production and social (non-production)
spheres, that is, refer science to infrastructure. In
general, national economy infrastructure is the complex
of branches and activities creating the basis of national
economy and simplify and make more efficient the
goods and services flow. Therefore, any event in post-
war development of Ukraine and preparation to entering
the EU is at the end of the day the development of exact
infrastructure types and, consequently, the further action
strategy will result from prospective “infrastructural”
development.

The definition of infrastructure is so refined that it
is not always possible to differentiate infrastructural
component per se. «If the world were ruled by logics, —
as had stated “The New York Times” just two days
before the first Moon expedition, - one of honorary
places on Cape Kenndy during Apollo-11 launch would
be taken by Mykyta Khrushchov, USSR ex-President,
and the former first secretary of soviet communist party”
[9]. This passage was explained by the fact that the then
USSR defense industry to a certain extent became the
infrastructure for the USA space industry development,
the launch of the first soviet artificial satellite caused
psychological condition in the USA that was called
“sputnik moment”, “sputnik crisis”. John Kennedy who
followed Dwight Eisenhower as the US President, who
was not the supporter of space race, increased the grade
of opposition to the military one on the wave of
“sputnik”, which provided Werner von Braun, at that
time American constructor, with the outstanding
investment and mobilization opportunities.

Another example, if to address soviet realia:
historians still argue if the development of virgin soil in
Kazakhstan was the individual strategic campaign or the
cover operation to build cosmodrome, that is the
element of space infrastructure.

It makes sense to subdivide infrastructure by two
directions from strategizing point of view: those its
types that give economics the opportunity to earn funds,
and those where it is viable (necessary) to invest funds
into. Still, in both cases infrastructure needs funds for its
development as well as while modernization is required.
For instance, according to one of the versions the center
of Europe is located near the Ukrainian village of Dilove
near the town of Rakhov, Zakarpatskyi region'. Such

! Geographic centre of Europe Dilove. URL: https:/ua.igotoworld.com/ua/poi_object/13831_geographical-centre-of-europe.htm.
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geopolitical status provides Ukraine according to first
direction the component of infrastructure required to
convert the national state into powerful logistic and
energy operator (transitioner). Gas transportation
specialization of Ukraine is well known, however, at the
times of the USSR the domestic fuel and energy
complex was also of significant importance for the
continental energy industry. There are three energy
synchronous zones on the Eurasian continent. Union of
the Coordination of Transmission of Electricity (UCTE)
includes energy systems of 23 continental Europe
countries that are part of UCTE. Since July 2003 till
February 2022 the Western Energy System of Ukraine
(the so called “Burshtynska thermal plant island”) was
working in a synchronized manner with UCTE. The
Eastern synchronous zone, OCTE, includes the
countries of CIS (Commonwealth of Independent
States) (excluding Turkmenistan and Armenia, energy
systems of which function in parallel with Iranian one)
and Baltic countries (Lithuania, Latvia, Estonia). The
Northen system (NORDEL) joins the energy systems of
Northern Europe countries, i.e. Sweden, Norway,
Finland and the western part of Denmark.

These unions were developing independently from
one another, though the links were being grown with
time. The conference “The perspectives of unification
"East-West"” in 2009 proved that there are no
unsolvable technical and institutionally legal obstacles
to create pan-European energy markets with the
possibility to create the largest energy space in the
whole world «with indicated power over 860 GW,
which includes 12 time zones, 37 countries and about
900 million energy users. The united European space is
the opportunity to increase the energy provision
reliability throughout the territory along with the
expanding of energy market borders and possibilities.
However, it is exactly Ukrainian high tension electricity
transmission ETL-750 and ETL-400, which are not
active now, were to act as integrators of united Euro-
Asian network and to be its transit corridor, and Poland,
which is peripheric now, should have turn into the
capital of common energy zone [10].

The use of non-working mines capacities could
also be a prospective for energy accumulation, the
creation of international energy hubs in the mining
regions of Ukraine and Poland. Nevertheless, military
and political situation in Ukraine and Europe makes
implementation of pan-European energy space impos-
sible for long term. Nevertheless, the synchronizing of
Ukrainian and European energy networks took place,
with the prospective creation of competitive and
transparent electric energy market according to the
requirements of European legislation and market
practices [11].

According to Elon Musk version, 5 out of
11 branches of the fastest transport landlines Hyperloop
could go through the territory of Ukraine, three of which
cross Kyiv: the first one joins China, Europe and
Canada, the second one joins Asia, Middle East, Europe

and Northern Africa, while the third one is between
Spain and China. It will be possible to get to India from
Kryvyi Rih or Dnipro or to America from Kharkiv,
Donetsk or Odessa.

Ukraine can also be prominent as the participant of
a New Silk Road project, in order to do this, an effective
and transparent mechanism of customs clearance as well
as high quality system of railways and automobile
highways is required — the scale of Chinese investment
in this strategy implementation could amount to several
trillions of dollars [12].

It's significant that now discussions are being held
on creation of new high-capacity portals with conveyor
belts lines in the area of Ukraine-EU border crossing
between Rava Russka in Lviv region and Polish town of
Tomaszow-Lubelskie, which are 32 km from one
another [13].

Notwithstanding the importance of transition
infrastructure to Ukraine, it’s worth not failing to
properly evaluate the role of innovative infrastructure.
According to Ukrainian Law, innovation infrastructure
is a complex of enterprises, organisations, institutions
and their unities, associations of any form of property
that give services in the provision of innovative
activities (financial, consulting, marketing, information
and communication, legal, educational, etc)'. Besides,
innovation ecosystems are created and developed in
localization space where material, production,
information and labour resources are concentrated and
that allow develop and use innovative solutions, and
every economy branch has specific traits of economic
activities performing and innovative activity types [14].

Although, under the environment of current indust-
rial revolution this needs more detailed description. Old
industrial regions of Ukraine (Dnipropetrovsk, Donetsk,
Luhansk and Zaporizhia regions) are still not using the
research potential to the full range. On the background
of almost 82% of low marginal steel export, the ratio of
investments into highly and medium technological
branches of Donetsk oblast makes only 5,4% against
9,7% in Ukraine in general [15]. If one considers startup
as a sign and the fastest factor of innovation
development, then the distribution of projects through
the regions is significantly non-homogeneous: the
largest number of them is registered in Kyivska region
(almost 58% or 154 units), there’s only one startup in
Donetsk region (Wattagio) [16], with also two in
Dnipropetrovsk and one in Zaporizhia and Kirovohrad
regions each. Even though, according to the data of
Startup Ranking service, Ukraine takes 42™ place
among 192 world countries as for the number of startups
(266 units) [17]. The most progressive Ukrainian startup
sector is technological one - in 2019 p. The record
breaking 544 million USD of venture investments were
mobilized to this sector, the sum total of investments
into Ukrainian technological companies within the
period of 2014-2019 makes 1400 million USD [18],
which makes Ukraine one of the most attractive
countries in Eastern and Central Europe for investment.

! On innovation activity. The Law of Ukraine. URL: https://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=40-15#Text.
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This limited number of startups in old industrial
regions makes surprised those people, for example, who
have very long driving experience and still remember
the traditions of old Soviet "garage culture” that
compensated the poor access to brand automobile
service stations by the work of handy people. These
craftsmen who sprang from the school extracurricular
activities of technical creativity or engineering
construction groups at Pioneer Clubs or military and
sports preparation associations did magic of creativity
and wisdom. Based on this, the knowledge about the so-
called Maker Movement in the USA gives the idea of a
modern examples of innovation: tech-shops have
already appeared in California, Michigan and North
Carolina, the movement of personal production FabLab
has also increased. Tech-shop is a workshop, a shop and
a club at the same time [19]. The owners of these
establishment offer to their subscribers the access to
various new generation industrial equipment with the
overall cost of several million USD, including
automatically programmed mills and tools, laser knives,
etc for a decent monthly payment. There’s a movement
of industrial labs called Hacklab where people produce
not only for themselves but also according to the other
companies’ orders. In other words, a new class of
industrial freelancers is emerging. Within the scale of
global state 3D-entrepreneurship is able to make such a
giant leap of economic effectiveness based on additive
production and owing to reducing of material quantity,
good energy capacity, and energy and logistics spending
and elimination, which was impossible to imagine even
at the times of previous industrial revolutions [20].
WhatsApp messenger that is now used by over one
billion of people all over the world and was sold to
Facebook for 22 billion USD in 2014 was created by Mr.
Ian Borysovych Kum who was born in Ukraine (now
American citizen).

The world is loaded with funds during the epoch of
industrial revolutions. The owners take funds from old
branches and are trying to use capital in a more profi-
table way. Innovation infrastructure, like transport and
energy ones, should become a way to use this financial
flow to invest it in industry development infrastructure
and through it into society as a whole, to increase labour
efficiency, its intellectual level creation of decent
conditions and security and by this increasing the life
quality of people at enterprises, environment protection
and rational use of natural and secondary resources. It
will have a significant social effect apart from sufficient
economic results. Thus, this has to be defined as
separate and important infrastructure branches.

2. Social infrastructure development directions

Social infrastructure should include those its types
that allow to achieve notable social results. In this way,
the improvement of demographic situation in Ukraine
should have its own infrastructure. The ideas to create
such specific types of infrastructure are inspired by the
thoughts expressed by the specialists of the Institute of
Demography and Life Quality named after M. V. Ptu-
kha, National Academy of Science of Ukraine.

For example, the complex approach to achieving
financial self-sustainability of families with children
needs the services uniting employment and parenting
(affordable and high quality system of pre-school
institutions, individual childcare services). The growth
of orphans number requires establishment of institutions
that will bring up orphans in families or in environment
close to family, implementation of the mechanisms to
define (and search) children who lost their parents as a
result of military activities, lost children , or families in
hardship, etc, it’s important to adjust support
mechanisms for all forms of upbringing children with no
parents — foster families, patronage families, family type
orphanages, guardians families or national fostering.

The special type of infrastructure should be ageing
people support with promotion of active longevity,
which envisages efforts to increase ability of keeping
good health condition and social integration for elderly
people. What sets a good example is the everyday life of
people as it is organized internationally in elderly people
homes that allows their keeping themselves busy. At the
same time, public awareness would be of importance,
based on the example of an active part of those
institutions that care about sticking to healthy lifestyle
since childhood, as well as awareness of negative results
of unhealthy lifestyle, the vivid examples of difference
in health condition between people with who cared
about it since childhood and contrary ones.

Even the need to quickly increase life expectancy,
especially among men requires its infrastructural
support, e.g. in high quality treatment and nutrition at
workplace (with employers’ involvement to provide
one), labour conditions control, support to working
flexitime, etc. One should not forget about high quality
and sufficient nutrition of people as an important
component of the state food security.

The decrease of immigration expenses is also
impossible without relevant infrastructure that must
keep contacts with compatriots abroad (labour,
educational, cultural, financial, legal), support and
develop their feelings of being Ukrainians, their love to
their Motherland and nuclear, “small” Motherland.
Principal impossibility to ban migration causes the
necessity to create mechanisms off preventing migration
being one-way with no return by using potential positive
effect, e.g. increase of Ukraine labour potential by using
new skills and knowledge of returning migrants, as well
as involving migrants’ funds not only to keep their
families but also for investments into economy.

Now the infrastructure is required to create
workplaces for internally displaced population (IDPs)
and integrate them to its maximum within the territories
of their temporary residence, to create civil bodies for
their uniting so that they could have the channel of self-
representation and share positive experience of work
and residence integration at a new place.

The lack of qualified workforce which Ukraine
economy will definitely face in post-war period will
require infrastructure of foreign workforce involvement
based on the principles of substitutional migration. It
could be rational, for example, to establish the service
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of foreign students’ recruitment during their studies or
after they successfully graduate educational establish-
ments in Ukraine to maximally integrate them as long-
term migrants into Ukrainian society.

There’s a reason to have a new and more astute
approach to professional education of vocational jobs
workers based on existing technical higher educational
and vocational establishments, including would-be
students, to stimulate their choosing engineering
professions. Besides, practical training is required to
educate people to get professional positions they are
going to obtain after higher educational establishment
graduation. To do this, universities must have closer
contacts with enterprises and production businesses that
are virtually the ones searching for young specialists. The
experience of some technical universities as for appren-
ticeship of their students in production is also worth
attention.

It is logical, with the aim of ordering and pro-
fessions effectiveness improvement, to differentiate
awarding qualifications and academic degrees for
scientists, education professionals and the ones
employed in production and management according to
their place of work, i.e. for scientific institutions
(scientific degrees should remain), educational esta-
blishments (PhD, or PhD in education with obtaining
their degree in higher educational establishment with the
emphasis upon scientific economic and organisational

Literature

issues of educational process, using scientific results in
education and, if wish be — scientific degrees), in busi-
ness and production (management, MBA, with degrees
obtaining in scientific or educational establishments).

3. Conclusions and recommendations

The analysis of publications and practical situation
gave the chance to realise that strategic studies of post-
war Ukraine recovery lack to a certain degree an
important formula constituent that would give more
impression not only about essence but also about the
ultimate result of the programme product. This
insufficient awareness of |[Ukrainian society as per the
choice of strategic development way leads to a certain
unclearness of priorities. However, everything afo-
rementioned about the infrastructure under current
conditions give all the grounds to considering in to be
one of the basic constituents for the formula of further
state national economy and its social sphere development.

Therefore, infrastructure’s nomenclature is worth
preparation and development followed by continuous
monitoring of every direction activities, correlation of
achievement with world practices, actions to achieve
results, relevant investment, including international
projects with taking into consideration their sequence
and terms of implementation. So, consequently, one of
strategic slogan for post-war recovery of our state must
be “Future Ukraine is at the first-place infrastructure of
social life and production at the European level”.
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Amoma O. 1., Amoma O. O. [Ipo0;1eMH NOBOEHHOI0 BiAHOBJIEHHS Ta Po30yA0BH iHPpacTPyKTYpH YKpaiHu

V crarTi 3BepTaeThCsl yBara Ha BiJCYTHICTh KIIOYOBOI (OpMyNIH y CTpaTeriyHOMY IUIaHYBaHHI Ui PO3POOKH Iporpam
BiZIHOBJICHHSI. TOMYy pO3IJISHYTO MOXIHMBICTH iH(pacTpyKTypHOi TpaHcdopmarii sSK KIr04oBOi ckianoBoi GopMynu BigOydoBH
exoHoMiku. [IpoananizoBaHa posb iHPpPACTPYKTYpH B yMOBax BiifHU Ta micis Hel. Harosomyerscs Ha BaxMBOCTI iHQpacTpyKTypH
JUTS BiZTHOBJICHHSI €KOHOMIKH, COLianbHOT chepr Ta HaliOHAIBHOT O€3MeKH 3 ypaxyBaHHIM BEJIMKUX BTPAT y Pi3HHUX cdepax, TaKuX sK
JKHTIIO, TPAHCIIOPT, IPOMHUCIIOBICTh, OCBiTa, OXOPOHA 370poB's Ta iHii. [Toka3aHo, 1o po3pobdka epeKTHBHUX MPOrpaM BiJHOBIICHHS,
3 aKIEHTOM Ha iH(pacTpyKTypy, Mae BHpilIanbHe 3HaueHHs. OCTaTOYHI PIICHHS CIIiI IPYHTYBaTH Ha PETEIbHOMY aHaji3i, OIiHIi
BIUIMBY Ta 4iTKOMY CTpaTeriYHOMY IUIAHYBaHHI 3 yPaxyBaHHIM iCTOPHYHOTO JOCBiny.

Kniouosi cnosa: indpactpykTypa, HalliOHAJIbHA EKOHOMiKa, BHpPOOHMYAa Ta coliajgbpHa cepH, MOBOEHHE BiJIHOBICHHS,
CHEPreTHKA.

Amosha O., Amosha O. Problems of Post-War Restoration and Development of Infrastructure in Ukraine

The article draws attention to the lack of a key formula in strategic planning for the development of recovery programs. Therefore,
the possibility of infrastructure transformation as a key component of the formula for economic recovery is considered. The role of
infrastructure in the conditions of war and after it is analyzed. The importance of infrastructure for economic recovery, social sphere
and national security is emphasized, taking into account large losses in various areas, such as housing, transport, industry, education,
health and others. Developing effective recovery programs with a focus on infrastructure has been shown to be crucial. Final decisions
should be based on careful analysis, impact assessment, and clear strategic planning based on historical experience.

Keywords: infrastructure, national economy, industrial and social spheres, post-war reconstruction, energy.
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ECONOMIC POTENTIAL OF THE RAILWAY ENGINEERING INDUSTRY OF
UKRAINE IN THE CONTEXT OF POST-WAR RECOVERY AND EUROPEAN
INTEGRATION

Target setting. The critical socio-economic
situation in Ukraine caused by the Russian-Ukrainian
war with intensified hostilities in a large part of the
country, a dramatic change in the trends of global
economic policy, and the institutional environment pose
a number of complex problems for the state. In
particular, the problem of finding new forms of
international cooperation that would make it possible to
realize Ukraine’s potentially high competitive position
(primarily in the European division of labor). The post-
war development of Ukraine largely depends on the
formation of an effective transport and logistics system
within the countries of Central and Eastern Europe
(CEE) on its initiative, which actualizes the need not
only for revitalization but also for innovative
development of its infrastructure, especially the rolling
stock fleet.

Currently, the Ukrainian railway engineering
industry is in a state of decline due to a number of
systemic problems, such as backward technology,
insufficient investment, corruption, and the loss of
traditional markets. As Ukraine moves toward European
integration, the question arises as to how to restore the
economic potential of this previously important sector
in the context of postwar reconstruction. In this regard,
there is a need for production cooperation with
promising rolling stock manufacturers, searching for
optimal models of integration of Ukrainian companies
into the global commodity and financial markets.

International alliances, in particular the Lublin
Triangle, a platform for cooperation between Poland,
Lithuania, and Ukraine, can become an effective form
of long-term development. However, despite the
declared intentions of broad cooperation between the
founding members of this alliance in all sectors of the
economy, the organization’s real activities are carried
out only in the context of political consultations and
military cooperation. However, this does not reveal the
potential of this organization. In addition, Ukraine
would benefit from the expansion of the Lublin Triangle
by adding a number of other CEE countries, such as the
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Czech Republic, Romania, Moldova, Bulgaria (and
quite possibly Slovakia, Georgia, and Azerbaijan). We
should also anticipate the formation of other new
alliances. All of them will objectively include transport
logistics issues as one of the determining factors.

Thus, there is a complex institutional, economic,
technical, and technological problem of extending such
interaction to the economic sphere of cooperation,
which in turn raises the issue of identifying potential
opportunities and priority areas for the development of
Ukraine’s international partnership in the field of
transport engineering.

Scientific research of the problem under study
and its unresolved aspects. Even though this topic has
been repeatedly considered and analyzed by
international experts and analysts [1], there are still a
number of unexplored issues, in particular, in the field
of international economic cooperation. It is worth noting
that such international alliances are the basis for the
development of the economy of both a weaker country
and wealthy partners, both by “pulling” the weaker
country to their level and by activating a number of
representatives of various sectors of the economy of
stronger countries. Examples include Germany’s
cooperation with the Czech Republic and Slovenia, the
triumvirate of the Baltic countries, and other successful
examples of economic globalization [2, p. 12; 3, p. 34].

A noteworthy analysis of the prospects for
international cooperation arising from geographical
location, communication links, similar economic
features at certain stages of development and history is
presented in the informative analytical report “State and
Prospects of Strategic Partnership between Poland and
Ukraine” [4]. In particular, this document emphasizes
the benefits of developing transport communications [4,
p. 154]. A fundamental analysis of the integration of
Ukraine’s railway system into the European transport
system is presented in a monograph by the former
Minister of Transport of Ukraine, General Director of
Ukrzaliznytsia, H. Kirpa [5]. The analytical work of
Jacob Bornio is also worth noting, as he has made
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interesting conclusions about the impact of the Lublin
Triangle on the economies of the participating countries,
pointing out that their task now is not only to strengthen
the dialogue but also to develop economically [6, p. 7].
In addition, this paper indirectly considers the prospects
of communications, without which the comprehensive
development of the alliance is impossible. The issues of
transport and logistics interaction in the country have
become the subject of systematic institutional
developments in the works of scientists of the Institute
of Industrial Economics of the National Academy of
Sciences of Ukraine [7-8].

The general theoretical and epistemological
component of the study of the totality of aspects of the
transport and logistics sphere of Ukraine in the postwar
period can be considered in a number of articles in CEE
scientific journals on the feasibility, problems, and
prospects of creating a new expanded alliance on the
basis of the Lublin Triangle, which can become a
significant factor in shaping peace and stability on the
European continent [9 — 11].

It should be noted that although all researchers
emphasize the need to develop economic infrastructure
as part of Ukraine’s integration into international
organizations, the issues of economic, technical, and
technological support for improving transport and
logistics connectivity remain out of sight.

Instead, the authors of the article for the first time
raise the issue and substantiate specific proposals for the
creation of an appropriate transport and logistics cluster
with a network of transport and logistics clusters within
the Lublin Triangle [12-14]. The issues of actualization
of the design and technological potential of railway
engineering enterprises of Ukraine in the context of
opportunities for the development of cooperation
between the countries of the Lublin Triangle are studied
in the works [15-18].

The aim of the article is to conduct a
comprehensive study of the current state and prospects
of development of the Ukrainian railway engineering
industry in the context of post-war reconstruction of
Ukraine and European integration, which involves, first
of all, determining effective strategies and
recommendations to ensure sustainable competitive
development of the domestic railway engineering
industry in the face of modern challenges.

The informational and analytical basis of the
study was formed by the authors' research work
“National Business Cultures of Poland and Ukraine:
Improving the Scientific and Practical Foundations of
Cooperation in the European and World Markets” (state
registration number 0120U103807) within the
framework of the Ukrainian-Polish project of the
Ministry of Education and Science of Ukraine and the
National Agency for Academic Exchange of Poland
NAWA (2020 —2021) and the topic ,,Trojkat Lubelski:
podstawy rozwoju gospodarczego powojennej odbudo-
wy Europy w XXI wieku”, carried out under the Project
of the Ministry of Higher Education of Poland
«Inicjatywa Doskonatosci — Uczelnia Badawcza»
(2022-2023).

The statement of basic materials. By their nature,
international organizations-alliances such as the
Visegrad Group, the Three Seas Initiative, the Lublin
Triangle, etc. are aimed at supporting and strengthening
the competitive advantages of certain regions of Europe.
In particular, the strategic development of certain
sectors of the economy will help strengthen the
positions of their member countries on the world stage
[4, p. 26].

An objective analysis shows that in the context of
justifying the prospects of the most realistic and
beneficial alliance for Ukraine in the context of post-war
recovery and implementation of the European
integration course, we should consider the Lublin
Triangle with the prospect of joining the Czech
Republic, Romania, Moldova, Bulgaria (possibly also
Slovakia, Georgia, and Azerbaijan) [11]. It should be
noted that the idea of establishing this kind of
international organization has a long history and solid
theoretical, methodological, scientific, and practical
foundations. It naturally assimilates the following
determinants.

First: key provisions of the concept of
“Intermarium” put forward by J. Pitsudski [19].

Second: the conceptual approach of the Marshall
Plan — the US law “Economic Cooperation Act of 1948”
[20], which was used to restore Europe after the Second
World War (the main provisions and specific
organizational and administrative mechanisms for
implementing the “Economic Cooperation Act of 1948”
were also used in the post-war restoration of Japan,
Taiwan, South Korea, etc.).

Third: Z. Brzezinski's concept of “The Grand
Chessboard” with the definition of a particularly
significant role of Ukraine as one of the five axes of
Eurasia (under certain conditions, Brzezinski also
predicted the strengthening of the role of Poland and the
Baltic states) [21].

The special dynamics of changes in modern
geopolitics (which will increase even more in the mid-
term) for Ukraine in the context of the possible
establishment of new international alliances opens
another historical perspective. It arose as a result of D.
Tusk's political force coming to power after the recent
elections to the Sejm in Poland. This gives grounds to
predict with high probability the activation of another
alliance — the Weimar Triangle, founded by Germany,
France, and Poland. Moreover, under certain conditions,
due to the strengthening of the Ukrainian trend in
modern geopolitics, we should not exclude even the
invitation of Ukraine to the Weimar Triangle: Germany,
France, and Poland may be interested in this based on
their particular interests.

However, this kind of versatility can focus on
Ukraine (and the Weimar Triangle is likely to transform,
for example, into a Pan-European Square). Genera-
lization of the current and projected trends in the
development of the transport and logistics sector and the
relevant engineering industries of the Weimar Triangle
countries also shows that they will keep these issues
projected to Ukraine.
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But it is Ukraine that should be the initiator and
lobbyist of such processes.

To summarize, in the context of solving both
tactical and strategic institutional, economic, scientific,
and technical problems, it is expedient and necessary for
Ukraine to consider the aspects of substantiating the
prospects for the development of its transport and
logistics sector and relevant subsectors of mechanical
engineering with a projection on cooperation, first of all,
with the following countries: Poland, the Baltic States,
the Czech Republic, Germany, France.

The basis of the EU's transport and logistics
activities is the Trans-European Transport Network
(TEN-T), which in turn is part of a wider system of
trans-European networks. The Pan-European Transport
Network TEN-T is a large-scale EU infrastructure
project that provides for the coordinated improvement
of major roads, railways, inland waterways, airports,
seaports, inland ports, and traffic management systems,
providing integrated and intermodal intercity high-
speed routes. The EU is working to promote networks
through a combination of leadership, coordination,
issuing guidelines, and financing the development
aspects. On June 21, 2016, the Ministers of Transport of
the European Union, the Eastern Partnership, and the
European Commission decided to extend the indicative
maps of the European Transport Network TEN-T to the
EU's neighboring countries, including Ukraine.

The strengthening of the Ukrainian trend in the
current and predictable transformational processes of
geopolitics will be embodied in the following likely
(and expected) decision of the European Union: even in
the conditions of war, transport corridors to the territory
of Ukraine will be extended. This, again, emphasizes the
importance of cooperation between Ukrainian
manufacturers and those in this group of countries.

The creation of an effective economic mechanism
for Ukraine's integration into the pan-European
transport network, the actualization of infrastructure
projects in the context of the implementation of the
powerful transit potential of our country requires a
transition to the concept of “transport logistics hubs”
(TLH), which also stem from the essence of the Single
European Regional Policy as contributing to the
balanced development of territories.

In the future, given the geographical features of the
territory, rail transport will retain the leading role in
Ukraine's transportation system, with the undoubted
need for the simultaneous development of river and sea
routes. For comparison, 82% of freight and 36% of
passenger transportation in the country is carried out by
JSK “Ukrzaliznytsia”. However, today the railroad
industry has a number of long-standing unresolved
issues, including, first of all, the inconsistency of the
existing economic structure and management system,
and especially the state of the infrastructure and rolling
stock fleet with the strategy for further development of
the transport industry [5, p. 31-32]. As a result, there is
an urgent need to modernize the infrastructure of
transport corridors, improve transportation technology,

and accelerate the replacement of vehicles that have
reached the end of their service life.

In our opinion, the problem of renewal of the
rolling stock fleet of the Ukrainian railways should be
carried out taking into account the need for maximum
localization of production of high value-added products,
creation of jobs, updating the design and technological
potential of domestic science while adapting interna-
tional experience and obtaining investments. There are
grounds to say that the implementation of the TLH
network within the expanded Lublin Triangle will
activate the production potential of domestic machine-
building enterprises, expand their investment
opportunities, and especially reorient supply chains and
markets. Hence, there is a need to search for potential
models of cooperation of domestic manufacturers of
railway rolling stock within the selected group of
countries.

Locomotives and rolling stock. Since the
percentage of deterioration of electric locomotives,
diesel, and electric locomotives of JSK “Ukrzaliznytsia”
increased from 82% to over 90% between 2001 and
2023, there is an urgent need to renew the fleet of the
domestic railway monopoly [15, p. 103; 17, p. 39]. For
the last 10 years, the management of JSK ”Ukr-
zaliznytsia” has been making constant attempts to attract
foreign manufacturers of rolling stock to resolve this
issue. However, it is worth reminding that for a long
time, a number of alternative attempts to implement
trilateral agreements with JSK “Ukrzaliznytsia” on
localization of locomotive production with the
participation of foreign companies have failed. First of
all, it should be noted that the locomotive industry in
Ukraine has suffered significant damage since the
leading company, PJSK “Luhanskteplovoz”, has been
not only formally owned by a Russian investor but also
under actual occupation since 2014. Hence, its prospects
remain uncertain both in the field of locomotive
construction and the production of rolling stock.

Back in June 2013, a memorandum was signed
between the State Agency for Investment and National
Projects of Ukraine and the Polish company PESA
Bydgoszcz SA on the prospects for the production of
dual-system electric locomotives of the new innovative
Gama platform rolling stock within the framework of a
joint venture created at the production facilities of the
SE RPC “Elektrovozobuduvannia”. However, already
in September 2013, “Ukrzaliznytsia” together with
Skoda Transportation agreed on the organization of
production of 3 types of electric locomotives (including
innovative dual-system electric locomotives Skoda
109E, which were to be designated DS-25) at the
facilities of Zaporizhzhia Electric Locomotive Plant
with a gradual increase in the share of components
produced by Ukrainian industry to 90% [16, p. 125]. In
the end, due to the uncertainty of the prospects for orders
by Ukrzaliznytsia, PESA denied the possibility of
cooperation with the RPC “Elektrovozobuduvannia”.
Instead, the Ukrainian-Czech plant Zaporizhzhia
Electric Locomotive LLC didn’t start production of
passenger electric locomotives either [16, p. 125]. In
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November 2018, Skoda Transportation opened an
official representative office in Dnipro to develop
railway transport design projects and integrate into the
Ukrainian market [16, p. 127].

Initially, JSK “Ukrzaliznytsia” planned to hold
another tender for the purchase of rolling stock. The
following companies were among the bidders: Alstom
(France), Siemens (Germany), CRRC (China), Skoda
(Czech Republic), and PJSK “KRCBW” (Ukraine). In
this context, it is worth noting the intentions of some
railway car building and repair plants to master the
production of locomotives [22-23]. However, this
scenario is unlikely, since with the existing production
capacities of these enterprises, it can only be a matter of
finalizing samples under external contracts of
JSK “Ukrzaliznytsia” produced abroad, and not creating
a product with high added value. On May 13, 2021,
representatives of the Governments of France and
Ukraine signed a framework agreement on the
implementation of the project to renew the fleet of
electric freight locomotives of JSK “Ukrzaliznytsia”. In
case of winning the tender, the management of
PJSK “KRCBW? planned to establish its production of
electric locomotives, the cost of which, according to
representatives of the Ukrainian manufacturer, could be
15-20% lower than the price of Alstom locomotives
[24].

Today, PJSK “Kryukiv Railway Car Building
Works”, having its own powerful design and
technological basis and production facilities, has taken
a monopoly position as a supplier of motor-car rolling
stock for JSK “Ukrzaliznytsia” among Ukrainian
manufacturers of rail equipment.

Since 2012, PJSK “KRCBW?” on its initiative
began designing a new family of suburban, regional, and
interregional locomotive trains of a new generation,
including diesel trains, and electric trains of different
current systems with bodies of similar design. In early
2012, PJSK “KRCBW” built and tested the first 2
samples of the experimental electric train EKrl1, which
was named “Tarpan” [25, p. 290 —291]. As a result of
the victory of PJSK “KRCBW” in the tender announced
by Kazakhstan Railways, the development of the diesel
train DPKr2 began, taking into account the regulatory
technical requirements in force in Ukraine. In the
summer of 2014, a prototype diesel train DPKr2-001
was built, which was named “Obriy” with a construction
speed of 154 km/h. In 2014, PJSK “KRCBW” also
developed technical specifications for suburban electric
trains of AC EKr3 and DC EKr4 [18, p. 357 — 358].

In the spring of 2017, JSK “Ukrzaliznytsia”
announced another tender for the supply of three-car
diesel trains for regional traffic, in which
PJSK “KRCBW?”, Polish company PESA Bydgoszcz
SA and Kharkiv Railway Car Building Plant LLC took
part. However, JSK “Ukrzaliznytsia” soon canceled the
tender, rejecting all submitted bids due to non-
compliance with the tender documentation. As a result
of winning another tender, PJSK “KRCBW” developed
and manufactured a regional three-car diesel train
DPKr3 with a maximum speed of 140 km/h. Despite the

successful construction of the first four samples of the
DPKr3 diesel train under the tender and the possibility
of producing electric trains by PJSK “KRCBW?”,
JSK “Ukrzaliznytsia” is persistently trying to hold a
tender with the involvement of the Swiss company
Stadler Rail AG for the supply of 80 electric trains with
localized production in Ukraine for the amount of UAH
31,462,000,000 [18, p.358]. However, with the
outbreak of hostilities on the territory of Ukraine on
February 24, 2022, the prospects for this cooperation
remain uncertain.

Wagons. In the late 1980s, half of the production
capacity of the USSR railway car industry was
concentrated in Ukraine, including 100% of the
production of tank cars, up to 50% of freight cars, and
heavy-duty transporters [26, p. 5, 27]. For a long time,
the leading manufacturer of tank cars in Ukraine was the
Azovmash Plant, which was virtually destroyed during
the hostilities in Mariupol. The fate of the Stakhanov
Railway Car Building Plant, which has been
in the occupied territory for a long time, remains
uncertain. Today, Ukrainian railway car manufacturers
include PJSK “KRCBW?”, PJSK “Dneprovagonmash”,
RMF “Karpaty”, LLC “Kharkiv Railway Car Building
Plant”, and a number of certified car repair plants.

The number of new wagons on European railways
is constantly growing. In 2022, private companies alone
increased their freight car fleet by almost 11,000 units.
According to the International Union of Wagon
Keepers, their investment in the purchase of new
wagons is about €400 — 500 million per year [28].
Currently, the EU market is key to the survival of the
Ukrainian railway car industry, as the markets of the CIS
countries that use a wide gauge (1520 mm) are virtually
blocked for Ukraine. The EU market used to be
inaccessible to Ukrainian railway car building
companies due to the complex certification procedure,
and especially the need to switch to European railway
car production technologies.

Back in the early 2000s, JSK “KRCBW” gained
practical experience in creating subway wagons,
innovative freight wagons, as well as locomotive-
powered passenger wagons with a speed of 160 km/h
[25, p.58]. The company was able to stabilize its
financial position by expanding its product range,
upgrading its fixed assets with the latest equipment, and
preserving its design and technological potential by
mastering the industrial production of new types of
rolling stock [29, p. 187]. In the end, today, despite the
formal presence of 2 competitors in the form of
JSK “Dniprovagonrembud” (Dnipro) and OJSK
“KhRCBP” (Kharkiv), it is PJSK “KRCBW? that is the
exclusive monopolist in the production of passenger
railway cars in Ukraine. In particular, in 2022, JSK
“Ukrzaliznytsia” purchased 100 passenger railway cars
from PJSK “KRCBW?” with the help of the state budget
and plans further purchases under the rolling stock
renewal program until 2026 [30].

Nowadays, the possibility of PJSK “KRCBW”
entering the EU passenger railway car market arose as a
result of the interest in the Company's products by a
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private Czech railway operator RegioJet. Given the
significant growth in rail transportation in the EU, which
has created a significant demand for the products of
local railway car manufacturers, Ukrainian rolling stock
manufacturers have a unique chance to enter the
European market, provided they master international
quality standards. RegioJet's management expressed
readiness to order 1,000 passenger railway cars from
PJSK “KRCBW?” if they are adapted to EU standards
and cost no more than EUR 1 million per unit. For
comparison, in European countries, the cost of one
passenger railway car is on average 2 million euros per
unit [31].

In the fall of 2023, PJSK “KRCBW” for the first
time in Ukraine received the right to manufacture freight
cars for the European gauge — 1435 mm. The company’s
specialists designed an intermodal platform railway cars
of the Sggrss 80' type for the transportation of
containers. The prototypes of these railcars have already
been tested at European testing grounds and have proven
their compliance with the requirements of the technical
specifications for interoperability (TSI) in force in the
EU [32].

However, the most promising candidate for
entering the EU markets is PJSK “Dniprovagonmash”,
as its parent group “TAS” has already acquired 40% of
the shares of the Austrian company TransAnt GmbH, a
manufacturer of innovative module railcars. TransAnt
module railway cars, developed together with the
company's Austrian minority shareholders, the
Voestalpine AG metallurgical group, and the state-
owned OBB Rail Cargo Group, will be sold to European
rail operators. This is a new type of freight car that can
be quickly transformed from one type to another. Within
2 years, the company plans to produce about 1500
railway cars annually. In 2021, OBB Rail Cargo Group
announced plans to purchase 1400 module wagons from
TransAnt GmbH for €130 million [28]. Since February
2022, PJSK “Dniprovagonmash”, having received the
appropriate  international certification, has been
producing the main components for the module-type
TransAnt railway cars [28].

In the fall of 2023, PJSK “Dniprovagonmash”
shipped the first lightweight modular freight cars
(MultiBOX) designed for operation on EU railways.
The project is implemented in cooperation with Austrian
partners. Now MultiBOX is undergoing the necessary
tests for compliance with European standards, and
PJSK “Dniprovagonmash” is already working on
additional orders, not only for module structures, but
also for railway cars, and is preparing to explore new
opportunities in the European market [33]. The net
income of PJSK “Dniprovagonmash” for 2022
increased by 77.3% to UAH 1 billion 108.7 million, and
net profit amounted to UAH 48.64 million against a loss
of UAH 111.3 million a year earlier. At the same time,
sales of railway cars increased by 35% to 623 units, and
production increased by 21% to 577 units [34]. It
became known that the TAS Group, which includes
PJSK “Dniprovagonmash”, received permission from
the Antimonopoly Committee of Ukraine to increase its

stake to more than 50% of the shares in the Austrian
TransAnt GmbH [35]. However, despite the broad
prospects for European industrial integration, the
relative proximity to the territory of hostilities remains
among the main risks of PJSK “Dniprovagonmash”.

Special ~ equipment.  Unfortunately, = mass
production of special rail equipment in Ukraine is not
widespread. The exception is the hand car manufactured
by RPE “DEVZ” (Dnipropetrovsk) [36, p. 57], as well
as track machines manufactured in cooperation with the
Austrian company Plasser & Theurer GmbH and
PJSK “Starokramatorsk =~ Machine-Building  Plant”
(Kramatorsk) [37, p. 178 — 180]. Instead, a sample of
the railcar for track and power grid repair AD-01
developed by PJSK RPE “Dniprospetsmashina” was
presented in the spring of 2013 [38] has not been mass-
produced, which, in our opinion, makes it all the more
impossible for it to be certified in the EU, not to mention
its competitiveness in local markets.

Conclusions and prospects for further research
of the issue under study. Therefore, an important
element of Ukraine’s post-war recovery and European
integration should be its effective participation in
Eastern European international organizations, among
which the most realistic may be participation in the
expanded format of the Lublin Triangle (or Weimar
Triangle). The organizational and managerial
mechanism of this cooperation is proposed to be
implemented through the creation of a network of
transport and logistics hubs, for which it is important not
only to comply with the principle of combining the
flows of different types of transport but also to optimize
the location of hubs within the member countries of the
alliance since transport and logistics flows intersect in
large industrial centers with an existing human and
resource base.

The railway transport network will traditionally
remain the key logistical element in ensuring such
logistics. However, the market for wide-gauge railway
equipment (1520 mm) is virtually closed to Ukrainian
manufacturers of rail rolling stock. In this regard, there
is an urgent need to find alternative formats of
manufacturing cooperation in order to prevent the
industry from going bankrupt in Ukraine. In our
opinion, a possible solution to this problem is the
realization of full cooperation between Ukraine and
certain Central and Eastern European countries.

The economic potential of this cooperation can be
realized in two ways: by the leading Ukrainian
manufacturers of railway equipment (PJSC “KRCBW?”,
PJSC “Dniprovagonmash”, etc.) entering the EU
market, and by attracting potential manufacturers to
create joint ventures based on the privatization of state
property in Ukraine. In our opinion, this format of
cooperation, with the prospect of creating special
economic zones in Ukraine, has great potential for the
domestic machine-building industry, given its need to
reorient supply chains and markets in the international
arena.

That is, the creation of a network of diverse special
economic zones should be considered an appropriate
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regulatory regime for implementing Ukraine’s post-war
restoration policy (including in the context of
establishing the proposed cooperation of domestic
railway transport enterprises).

Due to the ineffective management system, the
railway engineering enterprises that are still in state
ownership have outdated design and technological
developments and are unable to ensure competitiveness.
The presented analysis confirms that the Ukrainian
industry is capable of being present in the EU markets
in the field of railway car building; instead, the outdated
locomotive facilities and the creation of innovative
rolling stock require attention.

The development of the competitive environment
for locomotive and rolling stock manufacturers in

strategy taking into account the specific needs of the
railway operators' market and the actualization of design
and technological cooperation, in particular with
manufacturers PESA Bydgoszcz SA, Newag SA
(Poland), Skoda Transportation (Czech Republic),
which have long practical experience in the production
of mainline equipment and innovative design and
technological solutions.

In general, systematic manufacturing, commercial,
scientific, and technical cooperation with CEE
companies will allow Ukrainian enterprises not only to
master new technological standards but also to compete
with the world’s leading manufacturers in this industry
(which is a natural and logical phenomenon of the
modern global economy).

Ukraine will involve the development of a long-term

Literature

1. Paul A. Goble. Poland, Lithuania and Ukraine create Lublin Triangle to counter Russian aggression and expand Europe.
2020.08.01. URL: https://euromaidanpress.com/2020/08/01/poland-lithuania-and-ukraine-create-lublin-triangle-to-counter-russian-
aggression-and-expand-europe.

2. binopyc O. I'. Exonomiuna rino6anicruka. Csit-cucrema rinobanizmy. Kuis: YuiBepcuter «Ykpainay, 2016. 536 c.

3. Bynarosa O. B. PerionansHa ckiazoBa rio0aipHuX iHTerpaniiHmux npouecis: MoHorpadis. Joueusk: JouHY, 2012. 386 c.

4. CtaH Ta IepcrneKTUBH cTpaTeriyHoro naprHepcrsa [lombiii ta YkpaiHu: aHaliTHIHA JOTOBIb / [HCTUTYT MOMITUYHKUX HAYK i
anminictpyBanust YMKC, Incrutyt Lentpansroi €Bpormu y JIro6uini, [HetutyT Mixkaaponuux BigHocut KHY im. Tapaca IlleBuenka.
Jro6min-Kuis, 2021. 178 c.

5.Kipma I'. M. Inrerpauis 3ali3HUYHOTO TPAHCIOPTY YKpaiHHM y €BPOMEHChKY TPaHCIOPTHY CHUCTEMY: MOHOTrpadis.
HuinponerpoBebk: Bua-so JJHY3T im. akazn. B. Jlazapsina, 2004. 248 c.

6. Jakub Bornio. Lithuania, Poland and Ukraine Inaugurate «Lublin Triangle». Eurasia Daily Monitor. 2020. Vol. 17 Iss. 115.
P. 140 — 145.

7. 1BanoB C. B., Jlsmenko B. 1., Tpymkina H. B. IHHOBauiiinuii po3BUTOK TPaHCIIOPTHO-JIOTICTUYHOI CHCTEMH B YKpaiHi:
npo0iaeMH Ta LUIAXU IX BUPILIGHHS. [Hcmumyyionanvha mooenb iHHOBAYINIHOI eKOHOMIKU: KOAeKMUueHa Monoepagis |/ 3a pel.
B. I. JIsmenka, O. B. TIpokonenko, B. A. Omenssinenka; HAH Vkpaiuu, [H-T ekonomiku npom-crti. Kuis, 2019. C. 114 — 130.

8. Ieanos C. B., Jlsmenko B. 1., Tpymkina H. B. IIpaBoBi aciekTu cTBOpEHHS TPaHCHOPTHO-JIOTICTUYHMX KJIACTEPiB B perioHax
Vxpaiuu. Gesellschaftsrechtliche Transformationen von wirtschaftlichen Systemen in den Zeiten der Neo-Industrialisierung:
Collective monograph | Akademie der Wirtschaftswissenschaften der Ukraine. Niiremberg: Verlag SWG imex GmbH, 2020. C. 661-
668.

9. Zat'ko J., Chebotarov V., Glinkowska-Krauze B. Central and Eastern European Economic Cooperation: Foundations and
Prospects in the Common European Markets for Goods and Services. European Science. 2022. Vol. 6. No. 2. P. 37 —44. URL:
https://european-science.sk/storage/journals/essays/2-2022/445.pdf.

10. Czapla T., Chebotarov I., Glinkowska-Krauze B., Chebotarov V. Integration of the countries of the Eastern European region:
potential and priorities in the world markets. Rozwoj Regionalny I Polityka Regionalna. 2023. Vol. 14. No. 63. P. 89 —102. DOI:
https://doi.org/10.14746/rrpr.2023.63.06.

11. Chebotarov V., Glinkowska-Krauze B., Chebotarov I., Maciejewski J. Theories of National Business Cultures and
Dispositional Groups as Determinants of Post-War Europe: the Historic Opportunity for the Countries of Central and Eastern Europe.
Internal Security. 2023. Vol. 15. No. 1. P. 23 — 38. DOI: https://doi.org/10.5604/01.3001.0053.9580.

12. Ye6oTapsos €. B. «JII00IIHCBKHH TPUKYTHUK»: IHCTUTYLIOHAJIbHI IIEPEIyMOBH Ta CKOHOMIYHHH ITOTEHIia]l CTBOPEHHS.
Exonomiunuu eicnux JJonbacy. 2020. Ne 3 (61). C. 41 —48. Doi: https://doi.org/10.12958/1817-3772-2020-3(61)-41-48.

13. Chebotarov Ie. «Lublin Triangle»: Prospects for the Formation of a Transport and Logistics Cluster (Aspects of Modern
Marketing Management). Exornomiunuii gicnuk Jonbacy. 2021. Ne 4 (66). C. 39 — 44. DOI: https://doi.org/10.12958/1817-3772-2021-
4(66)-39-44.

14. Chebotarov V., Ruban M., Chebotarov Ie. Economic and Resource Potential of the «Lublin Triangle» and Prospects of
Activity in the Transport and Logistics Sector. Exowomiunuii eicnux Jomnbacy. 2022. Ne4 (70). C.81-86.
DOI: https://doi.org/10.12958/1817-3772-2022-4(70)-81-86.

15. Ruban M. Y. Development of mainline electric locomotive engineering in Ukraine (on the example of diversification of
production activity of OJSC «Luhanskteplovozy»). Exonomiunuu eicnux Jonbacy. 2020. Ne4 (62). C.103-109. DOI:
https://doi.org/10.12958/1817-3772-2020-4(62)-103-109.

16. Py6an M. 1O. Icropuunuii HOCBiA MisJIBHOCTI Ta MEPCIEKTUBH Koproparu3auii J[HIIPOBCHKOrO eIeKTpOBO300YIiBHOIO
3aBony. Icmopia Hapoonoco cocnodapcmea ma  ekoHomiunoi  Oymxu  Vkpainu. 2021. Ne54. C.118-135. DOL
https://doi.org/10.15407/ingedu2021.54.118.

17. Py6an M. 1O. Inctutyuiiini 3acamy Aep)aBHOTO yMpaBIiHHS 3adi3HUYHUM TpaHcnoproM Ykpainu (1991 — 2001). Bicnux
Kuiscvkoeo nayionanvnoco yuisepcumemy imeni Tapaca Illesuenxa. [epowcasna cayocoa. 2022. Ne16(2). C.36—41.
DOI: https://doi.org/10.17721/2616-9193.2022/16-6/7.

18. Ruban M., Fomin A. Mastering and development of industrial production of rolling stock in Ukraine (1991 — 2022). History
of science and technology. 2022. Vol. 12. Is. 2. P. 340 — 366. DOI: https://doi.org/10.32703/2415-7422-2022-12-2-340-366.

19. Pitsudski J. List do Leona Wasilewskiego, 8 IV 1919 r. Pisma zbiorowe. 1990. Vol. V.

20. Marshall Plan. Economic Cooperation Act of 1948, 62 Stat. 137, U.S. Statutes at Large. Pub. L. 80-472, U.S. Law. URL:
https://web.archive.org/web/20150119113837/http://legisworks.org/congress/80/publaw-472.pdf.

86

Exonomiunuii Bicauk Jlonbacy Ne 4(74), 2023



M. Ruban, Ie. Chebotarov

21. bxesincekuii 3. Beauxa waxienuys. JIbiB — IBano-®pankisebk: Jlines-HB, 2000. 236 c.

22. «/IninpoBaroHpeMOy1» 3aiMaTUMETHCsSI JIOKOMOTHBOOYRyBaHHAM? 3aniznuune mawuno6yodysanns. 25.03.2021. URL:
https://www.railway.supply/uk/dniprovagonrembud-zajmatimetsya-lokomotivobuduvannyamy/.

23. IM3  «Kapmatu» ONaHOBYe HOBHH HampsM 3 PEMOHTY TemioBo3iB.  Railinsider. 01.05.2023. URL:
https://www.railinsider.com.ua/dmz-karpaty-opanovuye-novyj-napryam-z-remontu-teplovoziv/.

24. EnexrpoBo3u BupoOHuTBa KBB3 Mormm 6 xomryBarn Ha 15% npemesmre, Hix Bix Alstom, — Bonogumup Ipuxonsko.
31.07.2021.  Rail.insider. ~ URL:  https://www.railinsider.com.ua/elektrovozy-vyrobnycztva-kvbz-mogly-b-koshtuvaty-na-15-
deshevshe-nizh-vid-alstom-volodymyr-pryhodko.

25. Kynusposa A. U. Ilycts nersat no crpase noesaa. KprokoBckuil BArOHOCTPOUTENBHBIN 3aBOJ HA HOBOM dTamne 150-netHeit
ucropuu. CyMmel: YHuUBepcuTeTcKkas kuura, 2019. 464 c.

26. Nonuenko A. B., CapponoB O. M. Cranosnernus /I "VkpH/IIB" sk ¢uarmana BiTYM3HSIHOI HAyKH IOAO PO3BHUTKY
BITYU3HSHOTO 3aJIi3HUYHOTO TPAHCIIOPTY Ta MICEKOTO KOJIiifHOTO TpaHcmopty. PelikoBuii pyxomuii cknan. Kpemenuyk, 2017. Bum. 15.
C.5-102.

27. lepxaBHa IporpaMa pPO3BHUTKY 3aJi3HHYHOTO TPAHCIIOPTY YKpaiHM (BaroHM BaHTaXHI 1 MAacCaKMPCHKi, TEIUIOBO3U 1
€JICKTPOBO3H, MiCEKHUH enekTporpancnopt). Kui: Minmammpom Ykpainu, 1992. 307 c.

28. 3acspko M. 3ackoumB y eBporeiicekuit Baron. Cepriit Tirinko iHBecTyBaB y aBCTpifiCBKHI «BaroHOOYIIBHHII cTapTarm».
CKinbKH BiH Ha IIbOMY MO>e 3apooutu. Forbes. 20.02.2023. URL: https:/forbes.ua/company/zaskochiv-v-evropeyskiy-vagon-sergiy-
tigipko-investuvav-u-avstriyskiy-vagonobudivniy-startap-skilki-vin-na-tsomu-mozhe-zarobiti-20022023-11831.

29. Nanmmmmue b. M. (Pex.). MammHoOynyBanHs B YkpaiHi: TeHAeHHii, mpoOmemu, nepcrnekTuBH. HixuH: «AcHekT-
Iomnirpad», 2007. 308 c.

30. Vkp3anisuuis ~— otpumana 65  nHoBux  BarowiB  KBB3 y 2022  poui. Raillog.  05.01.2023. URL:
https:/raillog.uz.ua/podii/ukrzaliznytsya-otrymala-65-novykh-vahoniv-kvbz-u-2022-rotsi.

31. Yecokuii Regiolet roroBuit 3amoBuTH BaroHu Ha KpIOKiBCbKOMY BaroHoOymiBHOMY 3aBofi. [Jenmp mpancnopmuux
cmpameziti. 09.11.2023. URL: https://cfts.org.ua/news/2023/11/09/cheskiy regiojet gotoviy zamoviti vagoni na kryukivskomu
vagonobudivnomu_zavodi 77101.

32.KBB3 orpumaB mpaBo Ha BHIYCK BaHTOKHMX BaroHiB Ha komito 1435 mMm. Railinsider. 2023. URL:
https://www.railinsider.com.ua/kvbz-otrymav-pravo-na-vypusk-vantazhnyh-vagoniv-na-koliyu-1435-mm/?fbclid=IwAR 1D6BsOIC7
wyTI3EG-0Dd7WHQNAsS8LO8ARFFkgYp7qoiSqALIzCGVBrz2o.

33. «/IninpoBaronmMam»  BigBantaxus mepui  MultiBOX  gns 3amisuuus  €C.  Railinsider. 2023. URL:
https://www.railinsider.com.ua/dniprovagonmash-vidvantazhyv-pershi-multibox-dlya-zaliznycz-yes/

34. ninpoBaroHmMari MOKa3aB peKopAHUI npubyTOK y 2023 pori. Munnpom. 2023. URL:
https://minprom.ua/news/304583 html.

35. Tirinko CTaHe BJIACHUKOM BaroHoOYyIiBHOTO 3aBOy B ABcTpii. Biznec Lensop. URL:
https://mbiz.censor.net/news/3474942/tigipko_stane vlasnykom_vagonobudivnogo zavodu v_avstriyi

36. bonnapes A. M., Jlanosuu B. JI., KprokoB C. I'. OneHka OUHAMMYECKUX M MPOYHOCTHBIX IOKa3aTeNed aBTOMOTPHCHI
AMD-2. Tpancnopm. 1999. Ne 2. C. 57 — 62.

37.103BuH A. Jlanekoe mnpouuloe M HacTosuee... JloOKyMeHTanbHble oOdepkd ucropud o CrapokpaMaTOpCKOM
MAaIIMHOCTPOUTENbHOM 3aBoJie. KpamaTopck: «lleuaTHslil nBop», 2016. 288 c.

38. CtBopeno mepuly B YKpaiHi CHEIMAIIMHY MO8 PEMOHTY 3ali3HMYHUX OUBIXIiB. Gorod.dp.ua. 13.11.2013. URL:
https://www.gorod.dp.ua/news/86418.

References

1. Paul A. Goble. (2020). Poland, Lithuania and Ukraine create Lublin Triangle to counter Russian aggression and expand
Europe. Retrieved from: https://euromaidanpress.com/2020/08/01/poland-lithuania-and-ukraine-create-lublin-triangle-to-counter-
russian-aggression-and-expand-europe.

2. Bilorus, O. H. (2016). Ekonomichna hlobalistyka. Svit-systema hlobalizmu [Economic globalism. The world-system of
globalism]. Kyiv, Universytet «Ukrayina». 536 p. [in Ukrainian].

3. Bulatova, O. V. (2012). Rehionalna skladova hlobalnykh intehratsiinykh protsesiv [Regional component of global integration
processes]. Donetsk, DonNU. 386 p. [in Ukrainian].

4. Stan ta perspektyvy stratehichnoho partnerstva Polshchi ta Ukrainy [The state and prospects of the strategic partnership
between Poland and Ukraine]. (2021). Lublin-Kyiv, Institute of Political Sciences and Administration of UMKS, Institute of Central
Europe in Lublin, Institute of International Relations of KNU named after Taras Shevchenko. 178 p. [in Ukrainian].

5. Kirpa, H. M. (2004). Intehratsiia zaliznychnoho transportu Ukrainy u yevropeisku transportnu systemu [Integration of railway
transport of Ukraine into the European transport system]. Dnipro, DNUZM. 248 p. [in Ukrainian].

6. Jakub Bornio. (2020). Lithuania, Poland and Ukraine Inaugurate «Lublin Triangle». Eurasia Daily Monitor, Vol. 17, Iss. 115,
pp- 140-145.

7. Ivanov, S. V., Liashenko, V. I, Trushkina, N. V. (2019). Innovatsiinyi rozvytok transportno-lohistychnoi systemy v Ukraini:
problemy ta shliakhy yikh vyrishennia [Innovative development of the transport and logistics system in Ukraine: problems and ways
to solve them]. Instytutsionalna model innovatsiinoi ekonomiky [Institutional model of innovative economy]. (pp. 114-130). Kyiv, IIE
of NAS of Ukraine [in Ukrainian].

8. Ivanov, S. V., Lyashenko, V. I., Trushkina, N. V. (2020). Pravovi aspekty stvorennia transportno-lohistychnykh klasteriv v
rehionakh Ukrainy [Legal aspects of the creation of transport and logistics clusters in the regions of Ukraine]. Gesellschaftsrechtliche
Transformationen von wirtschaftlichen Systemen in den Zeiten der Neo-Industrialisierung: Collective monograph /| Akademie der
Wirtschaftswissenschaften der Ukraine. (pp. 661-668). Niiremberg, Verlag SWG imex GmbH [in Ukrainian].

9. Zat'ko, J., Chebotarov, V., Glinkowska-Krauze, B. (2022). Central and Eastern European Economic Cooperation: Foundations
and Prospects in the Common European Markets for Goods and Services. European Science, Vol. 6, No. 2, pp. 37 — 44. Retrieved
from: https://european-science.sk/storage/journals/essays/2-2022/445 .pdf.

10. Czapla, T., Chebotarov, 1., Glinkowska-Krauze, B., Chebotarov, V. (2023). Integration of the countries of the Eastern
European region: potential and priorities in the world markets. Rozwdj Regionalny I Polityka Regionalna, Vol. 14, No. 63, pp. 89 — 102.
DOI: https://doi.org/10.14746/rrpr.2023.63.06.

87
Exonomiunmii BicHuk Jlonbacy Ne 4(74), 2023



M. Ruban, Ie. Chebotarov

11. Chebotarov, V., Glinkowska-Krauze, B., Chebotarov, 1., Maciejewski, J. (2023). Theories of National Business Cultures and
Dispositional Groups as Determinants of Post-War Europe: the Historic Opportunity for the Countries of Central and Eastern Europe.
Internal Security, Vol. 15, No. 1, pp. 23 — 38. DOI: https://doi.org/10.5604/01.3001.0053.9580.

12. Chebotarov, Ie. V. (2020). «Liublinskyi trykutnyk»: instytutsionalni peredumovy ta ekonomichnyi potentsial stvorennia
["Lublin Triangle": institutional preconditions and economic potential of creation]. Ekonomichnyi visnyk Donbasu — Economic Herald
of the Donbas, 3 (61), pp. 41 — 48. DOI: https://doi.org/10.12958/1817-3772-2020-3(61)-41-48 [in Ukrainian].

13. Chebotarov, Ie. (2021). «Lublin Triangle»: Prospects for the Formation of a Transport and Logistics Cluster (Aspects of
Modern Marketing Management). Ekonomichnyi visnyk Donbasu — Economic Herald of the Donbas, 4 (66), pp. 39-44. DOI:
https://doi.org/10.12958/1817-3772-2021-4(66)-39-44.

14. Chebotarov, V., Ruban, M., Chebotarov, Ie. (2022). Economic and Resource Potential of the «Lublin Triangle» and Prospects
of Activity in the Transport and Logistics Sector. Ekonomichnyi visnyk Donbasu — Economic Herald of the Donbas, 4 (70), pp. 81 — 86.
DOL: https://doi.org/10.12958/1817-3772-2022-4(70)-81-86.

15. Ruban, M. (2020). Development of mainline electric locomotive engineering in Ukraine (on the example of diversification
of production activity of OJSC «Luhanskteplovoz»). Ekonomichnyi visnyk Donbasu — Economic Herald of the Donbas, 4 (62),
pp. 103 — 109. DOL: https://doi.org/10.12958/1817-3772-2020-4(62)-103-109.

16. Ruban, M.Yu. (2021). Istorychnyi dosvid diialnosti ta perspektyvy korporatyzatsii Dniprovskoho elektrovozobudivnoho
zavodu [Historical experience and prospects of corporatization of the Dnipropetrovsk electric locomotive plant]. Istoriia narodnoho
hospodarstva ta ekonomichnoi dumky Ukrainy — History of economics and economic thought of Ukraine, 54, pp. 118 — 135. DOLI:
https://doi.org/10.15407/ingedu2021.54.118 [in Ukrainian].

17. Ruban, M. (2022). Instytutsiini zasady derzhavnoho upravlinnia zaliznychnym transportom Ukrainy (1991 — 2001)
[Institutional principles of state governance of railway transport of Ukraine (1991 — 2001)]. Visnyk Kyivskoho natsionalnoho
universytetu imeni Tarasa Shevchenka. Derzhavna sluzhba — Bulletin of Taras Shevchenko National University of Kyiv. Public
Administration, 16(2), pp. 36-41. DOI: https://doi.org/10.17721/2616-9193.2022/16-6/7 [in Ukrainian].

18. Ruban, M., Fomin, A. (2022). Mastering and development of industrial production of rolling stock in Ukraine (1991-2022).
History of Science and Technology, 12(2), pp. 340-366. DOI: https://doi.org/10.32703/2415-7422-2022-12-2-340-366.

19. Pitsudski, J. (1990). List do Leona Wasilewskiego, 8 IV 1919 r. Pisma zbiorowe, Vol. V [in Polish].

20. Marshall Plan. Economic Cooperation Act of 1948, 62 Stat. 137, U.S. Statutes at Large. Pub. L. 80-472, U.S. Law. Retrieved
from: https://web.archive.org/web/20150119113837/http://legisworks.org/congress/80/publaw-472.pdf.

21. Brzezinski, Z. (2000). Velyka shakhivnytsia [The Grand Chessboard]. Lviv — Ivano-Frankivsk, Lileya-NV. 236 p. [in
Ukrainian].

22. «Dniprovahonrembud» zaimatymetsia lokomotyvobuduvanniam? [Will "Dniprovagonrembud" engage in locomotive
construction?]. (2023). Railway supply. Retrieved from: https://www.railway.supply/uk/dniprovagonrembud-zajmatimetsya-
lokomotivobuduvannyam/ [in Ukrainian].

23. DMZ «Karpaty» opanovuie novyi napriam z remontu teplovoziv [DMZ "Karpaty" is mastering a new direction in the repair
of diesel locomotives]. (2023) Rail.insider. Retrieved from: https://www.railinsider.com.ua/dmz-karpaty-opanovuye-novyj-napryam-
z-remontu-teplovoziv/ [in Ukrainian].

24. Elektrovozy vyrobnytstva KVBZ mohly b koshtuvaty na 15% deshevshe, nizh vid Alstom, — Volodymyr Prykhodko [Electric
locomotives produced by KVBZ could be 15% cheaper than those from Alstom, — Volodymyr Prykhodko]. Rail.insider. (2021).
Retrieved from: https://www.railinsider.com.ua/elektrovozy-vyrobnycztva-kvbz-mogly-b-koshtuvaty-na-15-deshevshe-nizh-vid-
alstom-volodymyr-pryhodko [in Ukrainian].

25. Kudiyarova, A. I. (2019). Pust letyat po strane poyezda. Kryukovskiy vagonostroitel'nyy zavod na novom etape 150-letney
istorii [Let trains fly across the country. Kryukov Carriage Works at a new stage in its 150-year history]. Sumy, Universitetskaya kniga.
464 p. [in Russian].

26. Donchenko, A. V., Safronov, O. M. (2017). Stanovlennia DP "UkrNDIV" yak flahmana vitchyznianoi nauky shchodo
rozvytku vitchyznianoho zaliznychnoho transportu ta miskoho koliinoho transportu [The formation of SE "UkrNDIV" as the flagship
of domestic science in the development of domestic railway transport and urban rail transport]. Reykovyy rukhomyy sklad — Railbound
rolling stock, 15, pp. 5 — 102 [in Ukrainian].

27. Derzhavna prohrama rozvytku zaliznychnoho transportu Ukrainy (vahony vantazhni i pasazhyrski, teplovozy i elektrovozy,
miskyi elektrotransport) [State program for the development of railway transport of Ukraine (cargo and passenger cars, diesel and
electric locomotives, urban electric transport)]. (1992). Kyiv, Minmashprom Ukrayiny. 307 p. [in Ukrainian].

28. Zasiadko, M. (2023). Zaskochyv u yevropeiskyi vahon. Serhii Tihipko investuvav u avstriiskyi «vahonobudivnyi startap».
Skilky vin na tsomu mozhe zarobyty [Jumped into the European wagon. Serhii Tihipko invested in an Austrian "wagon-building
startup". How much can he earn from this]. Forbes. Retrieved from: https://forbes.ua/company/zaskochiv-v-evropeyskiy-vagon-sergiy-
tigipko-investuvav-u-avstriyskiy-vagonobudivniy-startap-skilki-vin-na-tsomu-mozhe-zarobiti-20022023-11831 [in Ukrainian].

29. Danylyshyn, B. M. (Ed.). (2007). Mashynobuduvannia v Ukraini: tendentsii, problemy, perspektyvy [Mechanical engineering
in Ukraine: tendencies, problems, prospects]. Nizhyn, «Aspekt-Polihrafy». 308 p. [in Ukrainian].

30. Ukrzaliznytsia otrymala 65 novykh vahoniv KVBZ u 2022 rotsi [Ukrzaliznytsia received 65 new KVBZ wagons in 2022].
(2023). Raillog. Retrieved from: https://raillog.uz.ua/podii/ukrzaliznytsya-otrymala-65-novykh-vahoniv-kvbz-u-2022-rotsi [in
Ukrainian].

31. Cheskyi RegioJet hotovyi zamovyty vahony na Kriukivskomu vahonobudivnomu zavodi avodi [Czech RegioJet is ready to
order wagons at the Kryukiv Wagon Building Plant]. (2023). Center for Transport Strategies. Retrieved from:
https://cfts.org.ua/news/2023/11/09/cheskiy regiojet gotoviy zamoviti vagoni na_ kryukivskomu_vagonobudivnomu_zavodi 7710
1 [in Ukrainian].

32. KVBZ otrymav pravo na vypusk vantazhnykh vahoniv na koliiu 1435 mm [KVBZ received the right to produce freight cars
on a gauge of 1435 mml]. (2023). Rail.insider. Retrieved from: https://www.railinsider.com.ua/kvbz-otrymav-pravo-na-vypusk-
vantazhnyh-vagoniv-na-koliyu-1435-mm/?fbclid=IwAR1D6BsOIC7TwyTI3EG-
0Dd7WHQNASsS8LO8ARFFkgYp7qoiSqALIzCGVBrz2o [in Ukrainian].

33. «Dniprovahonmash» vidvantazhyv pershi MultiBOX dlia zaliznyts YeS [«Dniprovagonmash» shipped the first MultiBOX
for EU railways]. (2023). Rail.insider. Retrieved from: https://www.railinsider.com.ua/dniprovagonmash-vidvantazhyv-pershi-
multibox-dlya-zaliznycz-yes/ [in Ukrainian].

88

Exonomiunuii Bicauk Jlonbacy Ne 4(74), 2023



M. Ruban, Ie. Chebotarov

34. Dniprovahonmash pokazav rekordnyi prybutok u 2023 rotsi [Dniprovagonmash showed a record profit in 2023]. (2023).
Minprom. Retrieved from: https://minprom.ua/news/304583.html [in Ukrainian].

35. Tihipko stane vlasnykom vahonobudivnoho zavodu v Avstrii [Tigipko will become the owner of a car-building plant in
Austria]. Business Censor. Retrieved from: https://mbiz.censor.net/news/3474942/tigipko_stane vlasnykom_ vagonobudivnogo
zavodu_v_avstriyi [in Ukrainian].

36. Bondarev, A. M., Danovich, V. D., Kryukov, S. G. (1999). Otsenka dinamicheskikh i prochnostnykh pokazateley avtomotrisy
AME-2 [Evaluation of dynamic and strength indicators of the railcar AME-2]. Transport, 2, pp. 57 — 62 [in Russian].

37. Yuzvin, A. (2016). Dalekoye proshloye i nastoyashcheye... Dokumental'nyye ocherki istorii o Starokramatorskom
mashinostroitel'nom zavode [The distant past and present... Documentary sketches of the history of the Starokramatorsk Machine-
Building Plant]. Kramatorsk, «Pechatnyy dvor». 288 p. [in Russian].

38. Stvoreno pershu v Ukraini spetsmashynu dlia remontu zaliznychnykh shliakhiv [The first special vehicle in Ukraine for
repairing railway tracks was created]. (2013). Gorod.dp.ua. Retrieved from: https://www.gorod.dp.ua/news/86418 [in Ukrainian].

Py6an M. 10., YeGorapros €. B. Exonomiunuii nmorenuiana 3ajJi3HHYHOI0 MAIIMHOOYAYBaHHS YKpaiHM B yMOBax
IIOBOEHHOT0 Bi/IHOBJICHHS TA €BPONEHCHKOI iHTerpamii

OrmpatiroBaHHs CYKYIHOCTI IPOOJIeM IMOBOEHHOTO BiTHOBJICHHSI YKpaiHH 1 IIOXiHUX IIUTaHb [IPOBA/KCHHS €BPOIHTErPALlitHOrO
Kypcy JAepxkaBH Iependadae, Iepr 3a Bce, OOIPYHTYBaHHS ONTUMAIBHHUX CTPAaTETidYHMX HANpsMIiB BiANOBIAHOI BiTHOBIIOBAIBHOI
MIOJITHKH. ¥Y3arallbHEHHS CBITOBOTO JOCBiTY PO3pOOKH 1 peaiizamii HONITHKY IIOBOEHHOTO BiTHOBJICHHS BUCTYIIA€ THOCEOJIOTIYHHM 1
HayKOBO-IIPAKTUYHUM IIIIPYHTSIM Y YHCI BU3HAYAIBHUX CTPATETiYHHX HAIPSAMIB BiJHOBJICHHS YKpaiHH BHOKPEMUTH CTBOPCHHS
TPaHCHOPTHO-JIOTICTUYHOTO KJIAcTepy Ha 0a3i po3MMpPEeHHS! MIKHAPOJHOTO ANBSHCY — IIaTGOpMH CHiBpoOIiTHHAITBA «JI100miHCHKII
TPUKYTHUK». Po3umpenHs «JI00diHCHKOT0 TPUKYTHHKY», 32 YMOB IPOBEICHHs YKpaiHOI HEoOXiIHOI BiAMOBIIHOI AiSUIBHOCTI, €
LIJTKOM peaNbHUM HUIIXoM goeaHanHst 10 [Tonbii, JInteu ta Yipainu Yexii, Pymynii, Monnosu, bonrapii (gemo mi3Hirie, MOXIUBO,
takox — CroBauunHu, 'py3ii Ta Asepbaiimkany).

B crarTi aBTOpH HOTIHOMIOIOTH BUCYHYTY HUMH it OOTpYHTOBaHY B YKpaTHCBKIi 1 3apyOiyKHil HAyKOBIH JiTepaTypi MPOHNO3HULIII0
CTBOPEHHSI 3a3HAYCHOTO TPAHCIIOPTHO-JIOTICTHYHOTO KJIACTEPY 3 BUKOPUCTAHHSIM MEPEeXi TPAaHCIOPTHO-JIOTICTHYHHX XaliB B
KOHTEKCTi TPOIIOHOBAHOTO po3uMpeHHs «JII00IiHChKOro TpUKyTHHKaY. 1lle oMHUM HOBMM ICTOPHYHHM IIAHCOM Ul YKpaiHU 3a
JaHUM HarpsMoM (i y OB MIKPIIOMY iHCTUTYLIOHAJIBHOMY i €eKOHOMIYHOMY PO3YMiHHi) MO)ke OyTH IIPOTHO30BaHE 3aIPOIICHHS
noenuatucs 1o Himewunnu, ®panuii Ta [Toapiui B Mexax anbsHcy «BefiMapcbkuil TPUKYTHUKY.

Ha ocHOBIi aHanizy eKOHOMIYHOTO i HAyKOBO-TEXHIYHOTO CTaHy BITYM3HSHUX MiJNPUEMCTB 3ai3HUYHOTO MAIIMHOOYIyBaHHS
PO3MISIIAIOThCS MPOOJIEMH Ta MEPCIeKTUBH TXHBOI HMIMPOKOI KoomepaTuBHOI criBmpari 3 mignpuemctBamu [lombiui, kpain Banrii,
Yexil, Himeuunnu ta @panuii B migraay3sax BUPOOHUIITBA JTOKOMOTHBIB i MOTOPBarOHHOTO PyXOMOTO CKJIa/ly, BarOHIB Ta ClielialbHOT
TexHiKH. BiAMOBIAHIM PEryIsaTOPHUM PEKUMOM, SIKUI B 3M031 3a0€31eYNTH PAKTHYHE 3aIPOBaPKCHHS IPOMOHOBAHOI CHiBIIpalli (sSK
H y LIMPOKOMY KOHTEKCTi HPAKTMYHOTO NPOBAIKEHHS IMOJITHKH NOBOEHHOTO BIIHOBICHHS YKpaiHM), CJIiJl BUSHAYUTU CTBOPECHHS
Mepexi CrerianbHIX eKOHOMIYHHX 30H.

Kniouoei cnosa: MOBOEHHE BiTHOBIEHHS YKpaiHH, PEryiasaTOpHI pexumu, «JIroOmiHCHKUI TPUKYTHHK», TPaHC'€BpOIEHChKa
TPAHCIIOPTHA MEpeKa, TPAHCIOPTHO-JIOTICTHYHMI KIIacTep, 3ali3HWYHMI TPAHCIOPT, JIOKOMOTHBH Ta MOTOPBaroOHHHH pPyXOMHii
CKJIaJI, BarOHH, CIICI{iajbHa TEXHIKA.

Ruban M., Chebotarov le. Economic Potential of the Railway Engineering Industry of Ukraine in the Context of Post-
War Recovery and European Integration

The study of the set of problems of Ukraine’s post-war restoration and derivative issues of the state’s European integration course
involves, first of all, substantiation of the optimal strategic directions of the relevant restoration policy. Generalization of the world
experience in the development and implementation of post-war restoration policy serves as an epistemological and scientific-practical
basis for the following strategic directions of Ukraine’s restoration: the creation of a transport and logistics cluster based on the
expansion of the international alliance —

the Lublin Triangle cooperation platform. Expansion of the Lublin Triangle provided that Ukraine takes the necessary measures,
is quite realistic by adding to Poland, Lithuania, and Ukraine the Czech Republic, Romania, Moldova, Bulgaria (later, perhaps, also
Slovakia, Georgia, and Azerbaijan).

In the article, the authors elaborate on their idea, which is substantiated in the Ukrainian and foreign scientific literature, to create
the mentioned transport and logistics cluster using a network of transport logistics hubs in the context of the proposed expansion of the
Lublin Triangle. Another new historic chance for Ukraine in this area (and in a broader institutional and economic sense) may be the
expected invitation to join Germany, France, and Poland in the Weimar Triangle alliance.

Based on the analysis of the economic, scientific, and technical state of domestic railway engineering enterprises, the problems
and prospects of their wide cooperation with enterprises of Poland, the Baltic States, the Czech Republic, Germany, and France in the
sub-sectors of production of locomotives and rolling stock, wagons and special equipment are considered. The appropriate regulatory
regime that can ensure the practical implementation of the proposed cooperation (as well as in the broader context of the practical
implementation of Ukraine’s post-war restoration policy) should be the creation of a network of special economic zones.

Keywords: post-war restoration of Ukraine, regulatory regimes, Lublin Triangle, trans-European transport network, transport and
logistics cluster, rail transport, locomotives and rolling stock, railway cars, special equipment.
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FISCAL DECENTRALISATION AND LOCAL GOVERNMENT REFORM:
ADAPTATION IN UKRAINE EXPERIENCE OF POLAND AND LITHUANIA

Introduction. The need to create an effective
system of local government necessitates a thorough
study of foreign practice, primarily the analysis of the
implementation of local government reform in the
European Union (EU). Military operations in Ukraine
have only exacerbated this need, given the urgent need
to reformat local self-government to the conditions and
objectives of martial law and the post-war period. In this
context, it is useful to study the positive experience of
neighbouring countries, in particular Poland and
Lithuania, which have implemented effective reform the
local self-government practices that have had positive
consequences for their economies. Lithuania's
experience is particularly important, as it was in the
process of joining the EU that radical changes were
made to the entire public administration system.

Ukraine's European integration vector requires the
actual implementation of reforms based on the
principles of deconcentration, decentralisation, and
subsidiarity in relations between the central government
and the regions. However, regional imbalances in the
development of territories, the inability to implement
the reform on the ground, shortcomings in public
finance = management,  problems  of  fiscal
decentralisation, financial insolvency of the subregional
level, and the spread of corruption schemes are all
consequences of current problems of the local self-
government that require radical changes [1, 2].

The experience of such unitary countries as
Denmark, Norway, Sweden, Poland, Lithuania, Czech
Republic, Estonia, France shows that the transfer of
significant powers of state authorities to the local level
has strengthened the local self-government, eliminated
artificial obstacles (excessive permits, documents,
control from the centre) for business and
entrepreneurship, and provided a positive solution to the
problems that are extremely important for the post-war
development of Ukraine, namely

— creation of a transparent investment climate

—the ability of communities with sufficient
budgets, human and natural resources to effectively
address the issues of local residents and the
development of their territories.

Analysis of recent research and publications.
The topic of the formation of effective local
government, the ability of local self-government to

achieve its goals, its functioning in crisis conditions and
necessary reforms constantly attracts the interest of
researchers in various fields of social sciences. In our
opinion, fundamental studies in this regard are: the
publication by T. Horvat (the section on Lithuania,
prepared by A. Beksta, A.Petkevicius) [3] and the
publication by researchers from Kazakhstan, with a
detailed analysis of foreign experience in reforming the
public administration system [4].

J. Regulski was one of the first to trace the process
of reforming the local self-government system in Poland
in the 1990s [5]. Together with him, the methods and
techniques of decentralisation in Eastern Europe, in
particular Poland, were studied by W. Przybylski and
A. Wojciuk [6], the processes of reforming local self-
government in Poland by S. Michatowski, A. Pawlow-
ska [7], H. Izdebski [8]. Researcher A. Skorupska [9]
presents the results and prospects of international cross-
border cooperation, the role of the CU in this process in
the context of the decentralisation reform.

The experience of the Polish government and local
self-government in organising local finances is
presented in the study by Adam Sauer [10]. The Baltic
experience of reforming local self-government in the
context of European integration was the focus of a group
of researchers led by J. G. King [11]; I. Brauks [12]
analysed the impact of political factors on
administrative reforms and financial issues of the
functioning of the CBC in the transition period to
understand the prospects for the development of
municipalities and territorial communities as a result of
the reforms; the experience of A. Draudi($ [13] on the
experience of administrative and territorial reforms is
extremely interesting.

Domestic scholars S. Seriogin and L. Prokopenko
analysed in detail the experience of the self-government
reform in Lithuania, focusing on the organisation of
self-government control and audit, issues of repre-
sentation of communities of settlements, etc. O. Baimu-
ratov, T. Batanov and A. Golikova [15-17] focused on
the problems of the legal status of territorial
communities and also  considered territorial
communities as carriers of corporate interests. Also, a
significant contribution to the study of local self-
government as a specific form of public authority and
the peculiarities of decentralisation was made by
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scientists of the Institute of Industrial Economics of the
National Academy of Sciences of Ukraine (O. Amosha,
Y. Zaloznova, S. Ivanov, V. Lyashenko, I. Pidoricheva,
etc).

Identification of previously unresolved parts of the
overall problem. Objective. At the same time, despite
the large amount of information and significant
scientific work in this area, various aspects of
understanding the legal nature and ways of
implementing the local self-government reform remain
relevant for consideration, taking into account the
experience of neighbouring EU member states. The
current situation of martial law only exacerbates this
need and makes it relevant for the national practice of
state-building, which requires additional comprehensive

analysis based on domestic and foreign experience. The
purpose of the study is to analyse the experience of
reforming local self-government in  Ukraine's
neighbouring countries, namely Poland and Lithuania,
which are EU members, and the possibility of using it in
reforming the territorial organisation of power in
Ukraine in the current conditions of state-building,
complicated by martial law and with a view to post-war
development.

Summary. Describing the richness of institutional
forms of local self-government in Europe according to
certain criteria (Table 1), Polish researchers divide them
into three main groups: "Anglo-Saxon", "French",
"North and Central European" (Table 1).

Table 1

Main institutional forms of local self-government in Europe

Group Relation-ship of local Range Financial Model features Systemic Countries where
government with of tasks | autonomy position implemented
central government
Anglo- Strong programmatic | Relative | Very Centralised, top- No constitu- | UK and Ireland
Saxon and operational ly broad | limited down, focusing on tional
autonomy economic provision
performance and
quality of public
services
French Strongly limited Relative | Very Strengthening local | Constitu- France, Italy, Belgium,
autonomy ly small | limited democracy tionally Spain, Portugal, Greece
regulated
North and | Extensive autonomy Very Significan | Increase in Constitu- Constitutionally provided
Central extensiv | t economic tionally Norway, Sweden,
Europe e efficiency, provided Denmark, Baltic
strengthening of countries,
local democracy Austria, Switzerland,
Germany, the
Netherlands, Poland

Source: compiled by the author

It is worth noting that the Baltic States and Poland
belong to the same group. Thus, local authorities in
Europe vary greatly in size, functions, organisation and
forms of financing. Despite this diversity, there are a
number of common rules for the functioning of local
authorities:

1. It is assumed to be the main form of territorial
organisation of local communities.

2. The effectiveness of the financial mechanisms
assigned to the LS should correspond to the scope of its
tasks, so that it can perform them efficiently, effectively
and qualitatively.

3. Local governments should have a level of
financial and organisational autonomy and management
that allows them to perform their tasks in a manner that
meets the expectations of their citizens, in a manner that
meets the expectations of citizens.

4. There should be effective mechanisms to ensure
accountability and responsibility of local authorities to
members of local communities.

In this sense, namely, in the practice of fiscal
decentralisation and the creation of an effective system

of work of local self-government bodies with the use of
innovative tools and measures, it is useful to study the
experience of Poland and Lithuania.

Historically, the evolution of the formation and
development of local self-government bodies in Poland,
Lithuania and Ukraine over a long historical period has
been significantly influenced by the affiliation of parts
of these countries to certain state entities (the Polish-
Lithuanian Commonwealth, the Austro-Hungarian
Empire, the Kingdom of Romania, Sweden, the EU),
which, on the one hand, determines significant common
features, in particular, territorial, mental and social, and,
on the other hand, leads to significant socio-economic
differences, which have only increased since the 1990s.
In terms of self-government, all of these states became
independent at different times, gaining their own
statechood and immediately laying the foundations for
self-government at the constitutional level.

The processes of reforming the territorial
authorities in both Poland and Lithuania went through
several organisational stages, which were marked by
institutional, regulatory and fiscal changes.
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Poland

Asnoted in article [19], the experience of European
countries, in particular Poland, proves that in the
continental system of local self-government (which is
implemented, including in Ukraine), the three-tier
system is effective. It was Poland that, at the first stage,
eliminated the level of the county and replaced the three-
tier system with a two-tier system, but at the next stage
of the reform, in 1999, returned to the previous
organisation of territorial power, such as region-district-

community. The need for Ukraine to take into account
the European approach to territorial division and the
Nomenclature of Territorial Units for the purposes of
NUTS statistics has been repeatedly emphasised by
Ukrainian scientists from the Institute of Industrial
Economics of the National Academy of Sciences [20].
The correspondence between the levels of NUTS in the
European Union and the required level in Ukraine is
shown in Table 2

Table 2

Administrative correlation of NUTS levels in Poland and Ukraine

Level in accordance Population size

Administrative division Analogue of Ukraine

with the nomenclature of Poland
NUTS
NUTS-1 3-7 million people Macroregions Economic district
NUTS-2 800 thousand-3 million Voivodeships Area
people (wojewodztwo)
NUTS-3 150 thousand - 800 Poviats (powiat), Sub-regional level (rural
thousand people including cities with the and urban areas)
status of urban powiat

LAU (NUTS 4-5) up to 150 thousand people Commune (gmina) communities

Source: compiled by the author.

The correlative identity with the Polish territorial 6) insufficient ~ cooperation  between  local

administrative-territorial structure gives Ukraine the
opportunity to take into account the positive effects
based on foreign experience. Given that Poland and
Ukraine have almost identical starting points and similar
territorial divisions, it is necessary to take into account
the experience of fiscal reform.

In Poland, the process of restoring local self-
government started the fastest, in the early 1980s.
Thanks to the active conceptual development and
practical activities of the democratic political
opposition, a new generation of Polish politicians
addressed the role of self-government (community as a
form of organisation of residents, providers of
administrative services, institution responsible for the
development of a particular region, etc.)

The success of the administrative-territorial reform
in Poland is the result of the fact that it was carried out
on the basis of an effective combination of its own
tradition with the European experience and practice of
the local self-government. However, in addition to its
successes, the local self-government reform in Poland
was not without certain mistakes, which should be taken
into account when studying the Polish experience in
Ukraine:

1) ambiguous wording of legal provisions;

2) financial insolvency of the sub-regional level
(counties);

3) ineffectiveness of local referendums due to low
turnout;

4) insufficient cooperation of municipalities;

5) uneven distribution oftasks and costs at the local
level;

governments and the private sector in the framework of
public-private partnerships;

7) multiple terms of office of gmina heads and
mayors.

In recent years, Poland and many EU countries
have seen an increase in the dynamics of reform
activities aimed at modernising public administration,
including its key component — local self-government.
Their initiators, looking for inspiration, turn to different
paradigms of public administration and at the same time
are guided by the values of the administrative culture
dominant in their country.

Over the past two years, the military actions in
Ukraine have given a significant impetus to the
intensification of economic processes in European
countries. Ukraine's neighbouring countries have
benefited from the mass migration of Ukrainian
refugees: despite the loss of economic growth due to the
rising cost of imported energy, all of Ukraine's
neighbours, except Moldova, have experienced GDP
growth rates of 2-6%.

Poland's GDP growth due to the influx of refugees
was 2.1% in 2022 [22]. According to Credit Agricole
economists, the value of additional demand created by
Ukrainian migrants in 2022 ranged from 13.4 to
17.6 billion zlotys. Data from the Central Statistical
Office of Poland (GUS) show that the country's GDP is
growing, mainly due to an increase in consumer
spending, especially among basic goods, which is driven
by the influx of migrants from Ukraine. The Bankier.pl
portal notes that, according to official data, for the first
time in more than 40 years, Poland's GDP grew more
than China's (Fig. 1) [23].
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GDP growth in China and Poland, in % of the previous year
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Fig. 1. GDP dynamics in Poland and China in 1990-2022, % [22]

The flow of human capital from Ukraine to
European countries also had a significant impact on the
EU's macroeconomic indicators. Thus, the inflow of
migrants from Ukraine, according to Deloitte, led to an
increase in the EU labour force by 0.8% in 2022 [23].

In order to increase the investment attractiveness of
Polish companies, the government decided to introduce
the Estonian corporate income tax (CIT) in Poland, a
taxation model that has been successfully operating in
Estonia for 20 years. According to the Paying Taxes
ranking of tax systems around the world, Estonia and
Latvia have been ranked first and second, respectively,
in terms of competitiveness among tax systems around
the world for several years (Fig. 2-3).

The introduction of the exit capital tax in Poland at
the first stage was marked by tax advantages. At the
same time, the first stage of the introduction of the Exit
Capital Tax in Poland resulted in a new special tax
regime that complicated the corporate tax landscape.
Namely, the initial conditions of the 2021 fiscal reform
in Poland contained a list of problems and
shortcomings:

= The Estonian CIT was intended only for limited
liability companies and joint stock companies. Other
entrepreneurs operating, for example, as a limited
partnership,  joint-stock  company, individual
entrepreneur, cooperative, are not eligible to use it.

2023 International Tax Competitiveness Index
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Fig. 2. Ranking of countries by competitiveness of tax systems

Source: 2023 International Tax Competitiveness Index | Tax Foundation.
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European OECD Country Rankings on the
2023 International Tax Competitiveness Index
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Fig. 3. European 'ranking of countries by competitiveness of tax systems
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Source: 2023 International Tax Competitiveness Index | Tax Foundation.

= Estonian CIT does not include financial
companies, credit companies, companies in bankruptcy
or liquidation, beneficiaries of special economic zones
and the Polish Investment Zone, as well as taxpayers
involved in transactions such as division, mergers, etc.

= The company's revenue limit was PLN 100
million per year (including VAT).

In order to increase the efficiency of tax legislation
application, the Polish government has carried out a
"major overhaul" of the Estonian CIT, which had the
following consequences:

—the tax became available not only to small
businesses, but also to all companies regardless of their
annual income;

—the obligation to make investment expenditures
for certain purposes in a certain amount is completely
cancelled;

— limited liability companies and joint stock
companies were added to the list of legal forms of
companies eligible for the tax.

The advantages of the Estonian CIT version 2.0 in
Poland as of 01.01.2023 are as follows: (Table 3):

Table 3

Benefits of Estonian CIT version 2.0 (from 1 January 2023)

Advantage

The essence of an advantage

1. Estonian CIT for small and large enterprises

No need to worry that if you do too much, you will lose the
opportunity to pay the Company for the Estonian CIT

2. Estonian CIT for different types of companies

Various types of companies, except for joint stock
companies and limited liability companies, can benefit
from Estonian CIT

3. Switching to Estonian CIT without any fees
and difficulties

When switching to the Estonian CIT, the Company does
not pay the difference between accounting and tax
calculations

4. Switching to Estonian SIT without additional
obligations

It is up to the company to decide whether it will use the
money saved on tax for investment, accumulation of
reserves, or improvement of its own liquidity

Source: compiled by the author.
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The stress tolerance of the taxation system for
foreign investment in some European countries and the
EU as a whole, which is extremely important for the
post-war economy of Ukraine, is demonstrated in Fig. 4.

For example, the Estonian tax system, even in the
context of the crisis caused by the 2019 pandemic,
demonstrated an increase in foreign direct investment
(FDI), confirming its first place in the ranking of
competitive tax systems in the world.

The volume of foreign direct investment inflows, in % of GDP, in some European countries
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Fig. 4. Foreign direct investment inflows, as a percentage of GDP, in some European countries

Source: World Bank Data. URL: https://data.worldbank.org/.

Poland and Latvia have also maintained stable
positions over the past few years. Ukraine, on the other
hand, had negative FDI growth during the COVID
depression.

The advantages of the Estonian City for Ukraine
are obvious: de-offshorisation; encouraging businesses
to retain profits for expansion and modernisation of
production; avoiding aggressive tax planning schemes,
when an enterprise is deliberately made unprofitable in
order to avoid paying income tax; reducing the
corruption component through greater simplicity and
transparency of the new tax administration, and, as a
result, attracting investment. At the same time, Ukraine
has not been able to move forward with its
implementation for more than five years due to the
indecision of politicians and the lack of guaranteed
compensatory mechanisms to cover budget losses.

At the same time, it should be noted that the
investment component was undoubtedly beneficial for
Ukraine's post-war development. In addition, Ukraine
has seen major regulatory shifts in the reform of
industrial parks. An innovative fiscal regime, even if
implemented locally (sectorally or specifically
regionally), will significantly increase the investment
attractiveness of Ukraine's economy. Industrial parks
will form the basis of the framework for sustainable
post-war regional development in Ukraine, especially in
the regions where many enterprises have relocated.
These are the regions on the border with Poland and the
Baltics.

Lithuania

The process of reforming the territorial
organisation of power in Lithuania is also divided into
stages. The first stage began in 1990 with the adoption
of the Law on the Establishment of Local Self-
Government Bodies, which introduced a new structure
of local self-government. The law defined LS as
"independent activities of residents of territorial-
administrative units and LS institutions accountable to
them, aimed at making and implementing decisions on
internal issues" [24]. The law established two levels of
government: administrative units of higher-level self-
governments (44 rayon self-governments and 11 city
self-governments) and lower-level administrative units
(530 apilinkas), which were part of higher-level self-
governments and financially dependent on them. The
disadvantages of this division were as follows:

—it was based on the previous administrative-
territorial structure,

—lack of a clear separation of functions of central
and local authorities,

—no real economic and financial basis for the
activities of local authorities was created.

These arguments led to the transition to the second
stage of reforms. In early 2019, the government
announced the consolidation of rayons. This helped to
avoid duplication of functions and create an effective
system of local governance. The two levels of
administrative units: self-government (60 units) and
counties (10 units) are shown in Fig. 5:
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Fig. 5. Administrative and territorial division of Lithuania

Source: URL: http://ukrexport.gov.ua/ukr/z_info/lit/1697.html.

Thus, since 2009, the following units have existed
in Lithuania:

— counties (Lithuanian: apskritis) — the highest
administrative unit of Lithuania, the main function of a
county is land management and land reform. County
administration is an integral part of the state
administration and is implemented through the county
governor, ministries and other government institutions;

— self-government (Lithuanian: savivaldybl) — the
second level of administrative and territorial division of
Lithuania. Territories of self-governments have
common social, economic, ethnic and cultural interests;

— seniiinija — branches of local administrations that
do not have the status of administrative-territorial units
and are subordinated to self-government bodies,
however, self-government councils provide them with
certain independent tasks and powers to perform within
their territory; the head is a starosta — a civil servant
appointed on a competitive basis;

— senitinaitija — formed from settlements or parts
thereof (from one or more settlements with common
borders, from one or more parts of settlements with
common borders), regardless of whether the seniiinaia
are established or not. The chairman, an elder, is elected
for a 2-year term, works on a voluntary basis and
represents the interests of the residents of the sajiinaitija
in the sajunija, self-government bodies and state
institutions operating on the territory of the self-
government.

Self-government institutions in Lithuania:

— representative body: council of self-government;

—executive body: director of self-government
administration;

— control body: self-government controller.

The self-government council is an elected body
elected by the residents living on its territory for a four-
year term. The council elects the mayor of the self-
government from among its members.

The Lithuanian Basic Law gives local governments
the right to develop and adopt their own budgets, set
local tariffs and levy local taxes

The mechanism of control implemented in
Lithuanian self-government is extremely interesting and
necessary for borrowing in the process of developing
local self-government in Ukraine.

The self-government controller is hired on a
competitive basis, with educational and work
experience requirements. The controller is accountable
to the self-government council. His/her activities are
based on the principles of independence, legality,
openness, objectivity and professionalism. The self-
government controller (self-government control and
audit service) performs external financial and
performance  audits of the self-government
administration, self-government administrative entities,
and self-government-controlled enterprises. To carry
out internal audit, the self-government council
establishes a centralised internal audit service
accountable to the director of the administration. He/she
ensures the independence of the service's activities and
organisational independence and cannot delegate this
management function to other civil servants or
employees of a public legal entity. The Internal Audit
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Service works in accordance with the annual activity
plan agreed with the Director of the Administration. It
performs its functions by conducting internal audits and
formulating recommendations based on their results.

At the same time, there are risks of applying this
model of administrative - territorial system in the
country, the main one being that when the responsibility
for providing a significant part of services to the
population lies at the local level, the central government
may to some extent avoid responsibility, since the
frontline executive units for the provision (or non-
provision) of these services are municipalities. Such
problems are rather the consequences of excessive
decentralisation and the state's withdrawal from a
number of local issues that local governments cannot
handle on their own (example, maintenance of
municipal property and ensuring the continuity of
services to the population). In Ukraine, this issue
remains relevant in the context of public consultations.

It is necessary to study and implement the
Lithuanian  experience of local administration
branches —sajiiniai, which, although not separate
administrative-territorial units, are vested with certain
independent tasks and powers by the councils of self-
government within their territory. In other words, we
have an exceptional example of delegation of powers
from local self-government to a territorial unit managed
by a civil servant (and not vice versa). This course of
events is undoubtedly due to the level of development
and self-awareness of the society where an effective
system of local self-government has been built.

A convincing illustration of the study is the
position of the countries in the Doing Business ranking:
even in the pre-war period, Lithuania ranked 11th in the
global ranking of business opportunities in the country,
Poland - 40th, Ukraine - 64th out of a possible 152.

The Baltic States, as an important component of the
EU and reliable foreign policy partners of Ukraine, are
now not only testifying to the success of the
modernisation of the local government and
administration system, but also demonstrating an
example of the proper implementation of EU values and
principles for building a powerful local government and
effective territorial organisation of public power on the
basis of decentralisation.

The following factors should contribute to the
successful completion of the local government reform in
Ukraine:

— first, the victory of the Ukrainian armed forces
over Russia's military aggression;

—secondly, the development of a Ilegislative
framework for the development of Ilocal self-
government and the support of society, because without
this, the reform makes no sense;

— third, qualified personnel capable of continuing
the implementation of the local self-government reform.

It is worth noting that the positive experience of
European countries and the commitments undertaken by
Ukraine in accordance with the European Charter of

Local Self-Government in terms of the ubiquity and
financial self-sufficiency of territorial communities
prove that without decentralisation in modern Europe, it
is impossible to make public administration effective
and public services on the ground of high quality.

Conclusions

To summarise the above, it can be noted that

1. Using the experience of post-war recovery is
absolutely necessary. At least three countries that had to
recover from the war are now among the world's top 5
economies (Germany, Italy, and Japan). The period of
their recovery is called an "economic miracle", which
indicates new opportunities for the post-war economies
of the affected countries.

2. It is useful and important to use the potential
and capabilities of neighbouring countries that have
carried out effective reforms, primarily in the context of
decentralisation, which has become a key to further
socio-economic growth. Such countries, in particular,
are Poland and Lithuania, given the proximity of

territories, mentality, historical proximity, and
correlation of development indicators in the early
periods.

3. The classical model of corporate profit taxation
in Ukraine is inefficient. In the context of post-war
perestroika, it is advisable to carry out not only
quantitative but also qualitative transformations,
fundamental changes in the philosophy of management,
and innovative modernisation, which will become a
driver of the post-crisis economic development of the
state. There is no doubt that a comprehensive solution to
the problem is needed - not only a change in the taxation
system, but also the introduction of a whole range of
legislative changes in the area of business and
investment protection, protection of private property
and other guarantees, rights and freedoms. The main
advantages of the Estonian CIT for Ukraine (even if it is
temporary) are as follows:

— deoffshorisation;

—incentives for business entities to retain profits
for expansion and modernisation of production;

—avoidance of aggressive tax planning schemes,
when an enterprise is deliberately made unprofitable in
order to avoid paying income tax;

—reducing the corruption component through
greater simplicity and transparency of the new tax
administration. As a result, attracting investment.

4. Both the Polish and Lithuanian models of local
self-government are characterised by extremely broad
powers of territorial units, while they are based on a high
level of political activity and community consciousness,
a high level of civil society development, and an
administrative method of forming the basic level of the
Polish administrative-territorial structure. The countries
have changed the entire paradigm of public
administration, which was a response to the problems
associated with finding optimal relations between the
regions and the political centre. Ukraine should partially
use this experience, as European models of regional
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policy that emerged as a result of administrative-
territorial reform are characterised by a pronounced
principle of participation that permeates all levels of
local government.

5. It is necessary to study and implement
Lithuania's experience in introducing a system of
external and internal financial audit, as well as
delegating certain independent tasks and powers to
branches of local administrations to perform within their
territory.

6. The reform of local self-government in
Lithuania was successful, in particular, due to the
government's willingness to carry out a forced merger if
municipalities cannot reach an agreement. However, the
main key to Lithuania's success is meaningful
consultation at the local level and a certain degree of
flexibility in adapting reform proposals. Rapid, coercive
reforms initiated by the central government are likely to
face resistance at the level of local democracy. Thus,
dialogue with local civil society is a driving force for the
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Bopoaina O. A. ®ickaabHa JeneHTpatizaunisi Ta ped)opMyBaHHSI MicLeBOro caMOBPS/IyBaHHsI: ajanTauis B YKpaini
nocBiny Ioabmi Ta JInTBH

EdekTuBHa cucreMa MicieBol Biaau — ojHa 3 0asucHUX Iuiathopm it QYHKUIOHYyBaHHsS KpaiHH y KPH30BHX yMOBax Ta
3anopyka yCIHilIHOTrO MOBOEHHOTO BiJIHOBJICHHSI eKOHOMIKH Ha YCiX piBHsX. BUBUEHHs 10CBiy €BpoOMeichbKUX KpaiH, y Mepiry 4epry,
KpaiH-CyCi/iB, 3HAYHO MOJIErIye MO0YA0BY ONTHUMAILHOT MOJIEI TaKOi MOJIEIII.

VY craTTi AeTanbHO MpoaHallizoBaHo (ickaibHi iHHOBaMIi [101bM1i, 3 OTJISIIy HA TOTOKHICTE aIMiHICTPATHBHO-TEPUTOPIaTBEHOTO
YCTPOIO Ta IJCHTHYHICTH CTAHOBJCHHS OPraHiB MICLEBOro camoBpsiayBaHHs. KoHcraTroBaHO Oe33arepedHy IepeBary BBEJICHHS
iHHOBamiiHNX QickanpHux pexuMiB (Ectoncekuit CIT) mis exonomiku [lonbin. BHUCHOBKH IMEPEKOHIMBO IPOLIFOCTPOBAHO
nuHaMikoro 3poctantst BBIT [Mosbiui ta pelituaramu [osbiui i kpain Bantii y cBiTOBHX peTHHIaX 1M0JaTKOBOT CIIPOMOXKHOCTI.

Jocnimpkenns: gocBiny Jluteu y ramysi pepopMyBaHHsS TEpUTOpiaabHOI OpraHizamii Biagu, BAKOHAHE Yy CTaTTi, IPHUBEIIO 10
KOHCTATallil PEBOIOIMHNX SIBUIL, SIKi BIPOBAPKEHI KPaiHOIO-CYCI1IOM IPOTIATOM 000X eTaliB aAMIHICTPaTHBHOI peopMu. A came:
HasBHICT MeXaHi3My (piHAHCOBOTO CaMOKOHTPOINIO, SIKMH peajli30BaHO HAa CyOperioHaJbHOMY pIBHI Ta BHKJIIOYHHH IPHKIAL
JeJIeryBaHHs TIOBHOBa)KEHb BiJl MiCILIEBOI'O CAaMOBPSIIyBaHHS [0 TEPUTOPIiaIbHOI OAMHHULI, YIPABIIHHS KOO 3MIHCHIOE AepKaBHUI
ciy>x00Belb (a He HABIAKH).

Hanaso naieBi pekOMEH/IALT 111010 3aM03HMYEHHS [OJIbCHKOI0 Ta JIMTOBCHKOI'O JIOCBIIY Ta ajamnTaiii Horo juis Cyd4acHHX yMOB
po3BuTKy YKpainu. KoHcraroBaHo, 1110 Aiajor 3 MiCLIEBUM FPOMaISTHCBKUM CYCIIJIBCTBOM € PYIIIHOK CHIION e(eKTHBHOCTI 3aX0/IiB
3 pedopMyBaHHSI MICLEBOTO caMOBpsiayBaHHS. Ll ocoOnuBicTH Mae OyTn BHKOpHCTaHA YKpaiHOIO IIiJi 4ac 3aBEPIICHHS IIPOILECY
pedopMyBaHHST MiCLIEBOTO CaMOBPSITyBaHHSI.

Kniouosi crosa: neuentpanizauisi, (ickaibHi iHHOBaLil, MiCIIeBE CaMOBPSIIyBaHHsI, OBOEHHUI PO3BHUTOK, CyOperioHanbHUi
piBenb, Ectoncekuii CIT, [lonbima, JIuTsa.

Borodina O. Fiscal Decentralisation and Local Government Reform: Adaptation in Ukraine Experience of Poland and
Lithuania

An effective local government system is one of the basic platforms for the functioning of the country in crisis conditions and the
key to a successful post-war recovery of the economy at all levels. Studying the experience of European countries, primarily
neighboring countries, greatly facilitates the construction of an optimal model of such a model.

The article analyzes the fiscal innovations of Poland in detail, taking into account the identity of the administrative-territorial
system and the identity of the formation of local self-government bodies. The indisputable advantage of the introduction of innovative
fiscal regimes (Estonian CIT) for the economy of Poland has been established. The conclusions are convincingly illustrated by the
dynamics of Poland's GDP growth and the rankings of Poland and the Baltic countries in the world rankings of tax capacity.

The study of the experience of Lithuania in the field of reforming the territorial organization of power, carried out in the article,
led to the ascertainment of revolutionary phenomena introduced by the neighboring country during both stages of administrative reform.
Namely: the presence of a financial self-control mechanism implemented at the sub-regional level and an exceptional example of the
delegation of powers from local self-government to a territorial unit managed by a civil servant (and not vice versa).

Effective recommendations on borrowing Polish and Lithuanian experience and adapting it to modern conditions of Ukraine's
development have been provided. It was established that dialogue with local civil society is the driving force behind the effectiveness
of local self-government reform measures. This feature should be used by Ukraine during the completion of the process of reforming
local self-government.

Keywords: decentralization, fiscal innovations, local self-government, post-war development, sub-regional level, Estonian CIT,
Poland, Lithuania.
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ENHANCING REGIONAL DEVELOPMENT WITH STARTUP ECOSYSTEMS!

In the aftermath of armed conflicts, the importance
of rebuilding devastated economies and strengthening
stability cannot be overemphasized. Security is a key
component of the post-war environment. However,
security without development leads to economic
stagnation and civil society dissatisfaction, just as
development without security threatens economic
growth and can lead to complete economic collapse.
Post-war reconstruction goes beyond mere physical
reconstruction; it must include economic
modernization, social cohesion, and the creation of
effective governance structures.

Regional development on an innovative basis plays
a significant role in stimulating economic growth in the
wartime and postwar periods. The creation of innovative
ecosystems that support the development of startups and
small innovative enterprises contributes to the formation
of a favorable business climate in the region and attracts
investment. The development of new technologies and
the use of innovative approaches can reduce the region's
dependence on traditional industries and resources,
making it more resilient to economic fluctuations and
changes in the global market. The exchange of
knowledge, experience, and resources between regions
can enhance innovation potential and accelerate
development, and the entrepreneurial network created
within the innovation ecosystem can become a platform
for the exchange of ideas and joint projects,
strengthening interregional ties. In addition, innovations
contribute to improving the quality of life of the
population, expanding access to education, healthcare,
and other social services.

Many countries have already achieved significant
success in regional innovation development after armed
conflicts. For example, South Korea, thanks to its
emphasis on science, technology, and innovation, has
demonstrated significant economic growth since the
Korean War.

There are many bright examples of successful
startup ecosystems in post-war regions. For example,
the Iraqi city of Erbil has become a thriving startup hub,
where initiatives such as the Five One Labs accelerator
provide mentoring, training, and funding for
entrepreneurs, fostering a vibrant entrepreneurial
community [1]. Kigali in Rwanda is an innovation city,

a flagship project aimed at creating an ecosystem
focused on high technology, innovation, and talent
development to accelerate Rwanda's transition to a
knowledge economy [2]. Sarajevo (Bosnia and
Herzegovina) is one of the world's top 1,000 startup
ecosystems. Sarajevo's startups are particularly
prominent in the software and data sectors, as well as in
the areas of medical technology, hardware, and the
Internet of Things [3]. The island of Sri Lanka is a major
trading center in the Indian Ocean and has one of the
most liberal economies in South Asia. The startup
ecosystem supports many international projects in
various industries, including financial markets,
manufacturing, transportation, telecommunications,
retail, fashion, food and beverage, aviation, travel and
hospitality, healthcare, and education. The ecosystem is
developing advanced technologies and practices such as
artificial intelligence, robotics, drones, blockchain,
cybersecurity, intelligent automation, etc., technology
services, technology products and knowledge, and other
professional services. Sri Lanka's transformation into a
global technology and Business Process Management
center is the result of several compelling advantages that
now also make the country a very interesting destination
for international companies looking to find talent and
opportunities in various technology sectors [4].

One of the mechanisms of innovative development
that is gaining popularity around the world is the
creation of startup ecosystems. These ecosystems serve
as catalysts for economic growth, the creation of highly
skilled jobs, and the development of entrepreneurial
talent. Therefore, the role of startup ecosystems in the
innovative modernization of regions, as well as the tools
to facilitate and strategies for their successful
development are relevant.

Several different approaches to research in the field
of startups have been formed in Ukrainian economic
science. Among the latest publications, it is worth
highlighting the works of A. Kasich [5], O. Salikhova
[6], T. Galakhova [7], N. Ivanchenko [8], M. Dyba [9],
N. Sytnyk [10], and others. Most of these studies focus
on analyzing the peculiarities of the organization and
functioning of startups, their strategies and success
factors. However, the external component of startups as
part of the regional innovation ecosystem has not

! The article was prepared within the scope of the research work of the Institute of Industrial Economics of the National Academy
of Sciences of Ukraine "Strategic directions of smart specialization of industrial regions of Ukraine" (state registration number

0121U114107).
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received enough attention. This leaves a gap in
understanding how startups affect economic dynamics,
innovation activity, and social well-being in the regions.

At present, research aimed at studying the role of
startup ecosystems in the post-war economic recovery
of Ukrainian regions is of particular importance [11-15].
The startup ecosystem includes a wide range of actors,
such as entrepreneurs, investors, accelerators,
universities, and government. Understanding the
dynamics and interaction of these actors in the context
of regional development is key to creating a favorable
environment for startups and maximizing their
contribution to regional economic revitalization.

In many countries, startups are playing a
significant role in regional development after armed
conflicts. A study of international experience reveals
several key principles of successful startup ecosystems.
First, it is the existence of favorable legal and tax
regulations ~ that  facilitate  investment  and
entrepreneurship development. Second, it is the
availability of qualified personnel and access to
educational and scientific resources. Finally, it is a well-
developed startup support infrastructure, including
accelerators, incubators, investment funds, etc.

The purpose of the study is to identify the features
of startup ecosystems, their impact on regional
development, and to identify factors of successful
functioning of such ecosystems based on the analysis of
foreign experience.

Ukraine must take global trends into account and
compete in the global business environment. Studying
the experience of foreign startup ecosystems allows us

to learn the best international practices, increase the
competitiveness of territories and ensure their dynamic
development.

Until relatively recently, the term "startup" was
used as a definition of every newly created enterprise
and was usually associated only with e-business.
However, in recent years, many international business
schools have developed an academic definition of what
a startup is.

The most popular definition of a startup was given
by the creator of the Lean Startup methodology, Eric
Rice: "A startup is a human organization designed to
create a new product or service under conditions of
extreme uncertainty" [16, p. 24].

The famous American entrepreneur, founder of
eight successful startups, Steve Blank, noted that a
startup is "a temporary organization that is looking for a
scalable, repeatable, profitable business model", while
existing companies implement them [17, p. 14].

As defined by the European Startup Network, "A
startup is an independent organization that is less than
five years old and aims to create, improve and expand a
scalable, innovative, technological product with high
and rapid growth" [18].

Thus, startups play a different role in economic
development, in particular, they are seen as engines of
new technologies and challenges for existing economic
structures (Fig. 1).

The decline in the number of startups is already
being equated with the future non-viability of entire
countries or individual regions, based on the following
considerations.

Contribution to gross
domestic product

New employment
opportunities

%ﬁm@

Bringing innovative products
to market

STARTUP

Attracting foreign
investment

J
@ @ % Creation of new markets

Competitiveness of the economic

system

Fig. 1. The role of startups in economic development

1. Startups often represent major innovations and
new technologies. They can develop and provide
services that were not previously products and improve

existing solutions. A decline in the number of startups
could mean that a region or country is losing its ability
to innovate and develop new ideas.
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2. Startups create jobs for young professionals and
entrepreneurs. They help to increase employment and
reduce unemployment. This, in turn, can increase
consumption and GDP. A decline in the number of
startups could lead to fewer opportunities for young
people and professionals in the labor market.

3. Startups can be catalysts for economic growth.
They attract investments from venture capitalists, angel
investors, and other sources of funding, stimulate
consumption, and generate tax revenues that can be used
to finance city programs and infrastructure projects.
This, in turn, can enhance the economic well-being of a
country or region.

4. Startups are often a source of new ideas, digital
innovations, and technological progress that determine
the competitiveness of a country or region on the global
stage. They can offer innovative products, services, and
business models that compete with foreign companies
and promote exports of goods and services. A decrease
in the number of startups may reduce interest in the
territory, which may affect the availability of capital for
new projects.

5. Exports and international competitiveness:
Successful startups can expand their operations on the
global market and become competitive on the world
stage.

In recent years, a growing number of startups have
been driven by modernization and creativity and have
great potential to change the global economy. They can
be founded anywhere, and often the greatest
opportunities are in countries with the greatest need:
underdeveloped countries, countries in conflict, and
countries where entrepreneurship is new, so a small
startup idea can grow into a big innovative solution that
can change the future of a developing country.
Therefore, supporting and creating an enabling
environment for startups, including access to finance,
education, and infrastructure, plays a key role in
facilitating their contribution to a country's GDP.
Startups can contribute to the formation of an innovation
ecosystem. In turn, a strong startup ecosystem provides
access to the resources, mentorship, and funding needed
for startups to thrive.

Article [19] is a good reminder of the famous
American economist Michael Rothschild, who was one
of the first to use the analogy of biological ecosystems
in the economy. He equated the economy with
biological ecosystems in the sense that both are systems
in which there is interaction between participants,
because in business, companies depend on customers,
suppliers, competitors, and other business entities, and
their success is determined by innovation. Startups play
an important role in such an ecosystem by supplying
other participants with innovative products.

James F. Moore introduced the concept of a
"business ecosystem" in his article "Predators and Prey:
The New Ecology of Competition" published in the
Harvard Business Review in 1993, where he presented
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ecosystems in twenty industries and competition [20].
The main ideas presented by James Moore in this article:
—Ecosystem as a biological analogy, where
different species coexist and interact with each other to
survive and thrive, so do companies in an ecosystem
compete and collaborate to create and capture value.

—In an ecosystem, companies interact with each
other through networked relationships: as competitors,
partners, suppliers, users, and other participants.

— Shared value arises from the interaction between
flows in the ecosystem that can join forces to offer
products or services that were difficult or impossible for
individual companies;

—Dynamism and evolution: ecosystems are
dynamic and constantly evolving, new companies can
enter the ecosystem and old ones can leave it, and this
creates constant changes in the dynamics of ecosystems.

—In an ecosystem, companies understand each
other and interact to ensure their own success, and
interdependence can  contribute to  collective
development and growth.

In general, J. Moore called for considering the
business ecosystem as a system, not as a set of different
companies. This concept of a business ecosystem has
influenced the current understanding of how companies
compete and collaborate in the digital age and helped to
understand how interactions and collaborations between
companies can enable innovation and idea creation in
the more complex and dynamic realities of modern
business.

J. Moore's definition of an ecosystem was later
refined by Ron Adner, who emphasized the special role
of certain conditions under which an ecosystem turns
into an economic ecosystem [21]. Such conditions
include economic relations, competition between
organizations, and the presence of interest groups that
are directly or indirectly interested in the development
of the economic ecosystem, and any success of a project
or innovation depends not only on the company that
develops it, but also on how it enters the ecosystem and
interacts with other participants.

R. Adner presented innovation ecosystems as
networks of companies, suppliers, customers, and
partners that cooperate to achieve innovation goals [22].
This includes both direct participants and all those who
contribute to the development of innovation processes.
He also proposed a number of tools and methods for
analyzing and managing innovation ecosystems to
enable a company to participate more effectively in
innovation processes and cope with challenges. His
work has led to an understanding of how companies can
successfully interact in today's environment where
innovation is becoming increasingly complex and
interdependent.

The startup ecosystem can be seen as one of the
subsystems of the innovation ecosystem. The innovation
ecosystem includes a wide range of organizations,
institutions, resources, and relationships that jointly
contribute to the creation and development of
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innovations [23; 24]. The startup ecosystem includes not
only the startups themselves, but also all other elements
that influence their activities and growth, such as
investors, mentors, experts, as well as regulatory
authorities and, as a result, entrepreneurship support
programs. Innovation networks and their digital support
also play an important role here [25; 26]. Together, they
create an environment in which startups can operate
successfully and make an additional contribution to the
innovative development of the economy and society.

A startup ecosystem is a set of entities that form a
system of relationships in the process of identifying,
supporting, developing, and commercializing startups
[12]. The ecosystem includes incubators, accelerators,
venture capitalists, business angels, service providers,
and educational institutions. The need for a startup
ecosystem stems from the fact that most startups fail.
According to statistics, only one in ten startups will be
successful. This high failure rate is due to a number of
factors, including the fact that most startups are founded
by people with no prior business experience. This lack
of experience can lead to a number of mistakes that can
lead to the failure of a startup.

The following are the main arguments in favor of
creating a startup ecosystem:

1) access to resources needed for growth and
scaling.

2) community and collaboration, because when an
entrepreneur or innovator is part of an ecosystem, he or
she is surrounded by like-minded people who are
passionate about startups and innovation.

3) access to experienced mentors who can support
startups in the early stages, provide access to capital, and
help attract the best talent by connecting them with
experienced professionals.

Thus, a strong startup ecosystem can somewhat
reduce certain risks associated with starting a new
business.

StartupBlink is the world's most comprehensive
map of startup ecosystems and a research center
working to identify the dynamics of startup ecosystems
around the world and accelerate their growth, containing
tens of thousands of registered startups, coworking
spaces, and accelerators, creating a reliable benchmark
for innovation around the world [27]. According to the
Global Startup Ecosystem Index 2023: Top Countries,
the first 3 places are occupied by the United States, the
United Kingdom, and Israel (Table 1). Ukraine ranks
49th. Each country has an overall score, which is the
sum of three components that measure quantity, quality,
and business environment.

Table 1
Global Startup Ecosystem Index 2023: Top Countries
Cr(;ltli?lt;y Country R(zﬂltge (;Iz)aznz%e Total rating score

1 USA - 198,080

2 United Kingdom - 51,218

3 Israel - 49,573

4 Canada - 34,490

5 Sweden - 27,074

6 Singapore +1 26,571

7 Germany -1 25,939

8 France +1 22,916

9 Australia -1 21,503

10 Netherlands +1 21,423
48 Slovenia -1 4,720
49 Ukraine +1 4,634

50 Hungary +1 4,438

Compiled according to [27].

In a regional analysis of StartupBlink rankings, the
two dominant regions, North America, and Europe, saw
their combined share drop from 72.4% in 2022 to 70.1%
in 2023, while the two smallest regions, LATAM and
MENA, increased their overall share of the top 1000
from 11.7% to 14% (Fig. 2).

Fig. 3 shows the number of cities in the ranking by
region and their distribution in the top 1000 cities in
2023.

It should be noted that although North America is
not the region with the largest number of cities in the top
1000 (Fig. 2), it dominates the top 100 cities, leading

both in terms of the number of cities ranked between 1-
30, with 12 cities (40%), and in terms of the number of
cities ranked between 31-100, with 27 cities (38.5%).
For comparison, Europe, which leads the way in terms
of the number of cities in the ranking (41%), has only 6
cities in the top 30 (20%) and 22 cities in the 31-100
range (31.4%). Similarly, North America clearly
dominates the top charts of all 11 startup industries
analyzed: Software & Data, Healthtech, Fintech, Social
& Leisure, Ecommerce & Retail, Hardware & IoT,
Marketing & Sales, Edtech, Foodtech, Energy &
Environment, Transportation.
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Fig. 2. Regional analysis by StartupBlink rating
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Fig. 3. Number of cities in the ranking by region and their distribution

Let's analyze in more detail the experience of two
Scandinavian countries — Sweden and Finland — in
developing startup ecosystems.

Sweden is consistently ranked 5th in the world, 2nd
in Europe, and 1st in the European Union (EU), and
Stockholm's ranking has increased by 4 positions,
bringing the country into the global top 20 in 2022-2023
(Fig. 4).

The startup ecosystem in Sweden capitalizes on the
country's unique advantages, such as high quality of life,
gender equality, strong business climate and global
competitiveness.

Historically, Swedish entrepreneurs have created
high quality global startups such as Spotify, Minecraft,
Klarna, and King. Few European ecosystems have such
achievements, which demonstrates Sweden's ability to
become a leader in technological innovation in Europe.
With a population of just over 10 million people,

Sweden is a textbook example of how small countries
can have a huge impact.

Ambitious entrepreneurial mindsets, high-speed
internet connections, excellent English language skills,
and public sector support make it easy for Swedish
entrepreneurs to move forward globally. The support for
the startup scene is reflected in the number of events,
coworking spaces, and accelerators in Sweden, as well
as the Nordic Demo Day, which brings together
startups, investors, and corporations [28]. In addition,
the Swedish innovation agency Vinnova stimulates the
climate of entrepreneurship in the country [29].

The country has 19 cities in the global 1000, down
from 21 in 2022. However, there are now 6 Swedish
cities in the top 500, not 5 last year. Funding and the
number of startup deals in Sweden have fallen during
the COVID-19 pandemic, but the country has not lost its
strong position in global and European rankings (Fig. 5).
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Fig. 4. Sweden’s position in the world and Europe according to the Global Startup Ecosystem Index
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Fig. 5. Financing and number of deals with startups, Sweden

According to StartupBlink, Stockholm is the most ~ Global Ecosystem Index to join the global top 20
powerful startup ecosystem in Sweden, with 728 ranking, registering the best momentum among this
startups [30], which is approximately 62% of all level and approaching the best European cities (3rd city
Swedish startups. In 2023, Stockholm's startup scene in the EU), such as Berlin and Paris (Fig. 6).
developed significantly and moved up 4 positions in the

4th place in Western

Ist place in Sweden Europe

19th place in the world

National rating Regional rating Global ranking

Fig. 6. Ranking of the startup ecosystem in Stockholm, Sweden
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The gap between Stockholm and other Swedish
ecosystems continues to widen: the capital now has an
overall score 7 times better than Malmo, Sweden's
second-ranked ecosystem.

Stockholm's most popular industry is Fintech,
where it ranks 9th in the world. Notable growth was
registered for Stockholm in Hardware and IoT (11th)
after moving up 19 positions and in Transportation
(20th) after moving up 6 positions.

One of the challenges facing the growth of
ecosystems is the high cost of living in Sweden, which
makes it harder for startups to consider relocating if they
do not receive investment at the initial stage. The
country is taking steps to attract and support
international talent to keep the Swedish startup
ecosystem globally competitive. Initiatives such as the
Swedish Residence Program for Self-Employment
allow potential entrepreneurs to start a business in
Sweden, as well as provide them with free access to
higher education and a number of other benefits. In
addition, Sweden remains a great place for
entrepreneurs to test their ideas, expand them and go
global.

2020 2021
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Compared to Sweden, Finland is also famous for
its innovative achievements and technological
advantages. Both countries offer a developed
infrastructure and actively support startups through
government support programs. However, unlike
Sweden, Finland may be a slightly better place for
venture capital investment due to more limited access to
capital. However, Finland's entrepreneurial culture is
also strong, and the country is actively developing its
startup ecosystems, providing a favorable environment
for innovation and growth.

After two years of being ranked 14th in the world,
Finland regained its ranking in 2020, moving up one
place to 13th (Fig. 7). Finland also jumped up one
position in the region, overtaking Estonia to rank Sth in
the EU and 7th in Europe [27].

Finland boasts a thriving startup ecosystem,
supported by key advantages such as world-class
technology, a talented workforce, and excellent R&D
capabilities. Finnish society is renowned for its stability
and transparency, low bureaucracy and high openness to
new technologies.

2022 2023
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Fig. 7. Ranking of Finland in the world and Europe according to the Global Startup Ecosystem Index

Of course, the public sector plays a significant role,
offering numerous incentives. In addition to low tax
rates, the government offers financing and services for
innovative companies in the early stages of development
and supports universities in commercializing their ideas.
For example, the Finnish startup permit allows
international emerging entrepreneurs to set up a startup
company in Finland. The permit is intended for founders
of innovative startups from countries outside the
European Union.

In general, Finland's business environment is
attractive for foreign investment. Finland has a dynamic
ecosystem of accelerators, angel investors and venture
capitalists, which are strongly supported by the
government.

Thanks to all of the above, Finland has a proven
track record of success in many industries, despite its
small market size. Historically, Finland has
demonstrated its unique ability to create cutting-edge
global solutions through years of dominance by Nokia
in the early days of the mobile phone industry. Even
after Nokia's decline, new Finnish innovations continue
to emerge. The country has consolidated its share in
video games and has more and more technological
innovations aimed at developing this sector. The gaming
industry has spawned some prominent startups, such as
Supercell and Rovio (creators of the Angry Birds game)
and has attracted a lot of talent to Helsinki. In addition,
Finland offers opportunities for company development,
especially in the areas of bioeconomy, clean and smart
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technologies, health and wellness, ICT and
digitalization, and travel and tourism. For example, in
2022, the food delivery startup Wolt was acquired by its
American competitor DoorDash for €7 billion.

Today, Finland is overtaking Sweden in some
positions in the rankings: in 2023, Finland will have two
cities in the top five Scandinavian countries, while
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Sweden, Denmark, and Norway will have only one
each. Finland is ranked 12th in the world and 4th in the
EU in terms of business indicators, which indicates a
friendly business environment for startups. Finland's
startup ecosystems had a good year overall, as 6 of the
8 cities ranked in the top 1000 cities in the world had
positive momentum (Fig. 8).
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Fig. 8. Financing and number of deals with startups, Finland

Helsinki is one of the three cities with the largest
jump in the TOP 50 (along with Munich and
Guangzhou), moving up 5 positions in the Global
Ecosystem Index and ranking 43rd in the global ranking
(Fig. 9). According to StartupBlink, Helsinki's startup
ecosystem has 483 startups [31]. This is about 71% of

Ist place in Finland

National rating

8th place in Western
Europe

Regional rating

startups and the strongest startup ecosystem in Finland.
In Europe, Helsinki is currently ranked 8th (between
Barcelona and Madrid), having pushed Dublin. In the
Scandinavian countries, Helsinki retains the second
place, ahead of Copenhagen and Oslo.

43rd place in the world

Global rating

Fig. 9. Ranking of the startup ecosystem in Helsinki, Finland

Finland has 2 cities that made it into the top five,
after Oulu gained 2 positions and is ranked S5th,
overtaking Sweden's Malmo and Gothenburg, it entered
the top 150 at 135th place after a huge jump of 60
positions. Oulu is now ranked 5th in Northern Europe.
In the EU, Oulu has risen 21 places and is now ranked
26th with a very small gap to Budapest (25th). Thus,
Finland now has two cities among the top 30 EU cities.

Finland is represented by Helsinki in the top 25 for
Foodtech, where it ranks 15th, up 3 positions from 2022.
Oulu ranks 52nd in the Healthtech ranking, a great
achievement considering the city's global ranking.
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In addition to its talented and successful
entrepreneurs, Finland recognizes the importance of
promoting its business environment through global
events. Slush, one of the world's largest events for
startups, attracts tens of thousands of participants,
boosting the country's ranking.

With most of Finland's startups located in the
capital, the city is becoming a major startup hub in
Northern Europe, and organizations such as Helsinki
Partners are working to attract and unite ecosystem
stakeholders.

Table 2 shows the best ecosystem startups in
Sweden and Finland.
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Table 2

Famous startups and ecosystem champions in Stockholm and Helsinki

Stockholm, Sweden

Helsinki, Finland

— Polarium — offers lithium batteries for telecommunications.
— Epidemic Sound is a music company that creates music for
online creators.

— Einride is a technology company that develops and
provides solutions for the transportation of goods based on
electric and autonomous vehicles.

— Spotify is a digital music, podcast, and video service that
provides access to millions of songs and other content from
creators around the world.

— SoundCloud is a social audio platform where people can
create and share sounds.

— Klarna is an e-commerce payment platform for merchants
and customers.

— Fidesmo — unites the world of contactless capabilities into
a single secure platform for device manufacturers and service
providers

— RELEX Solutions provides an integrated retail and supply
chain planning system.

— OURA is a wellness app used to improve sleep.

— Aiven is an information technology company that manages
open data.

— Supercell is a mobile game developer.

— Nokia is a multinational communications corporation that
manufactures mobile devices and network infrastructure.

— Wolt is a food delivery company that specializes in real-
time logistics optimization

Compiled according to [27].

Compared to the European countries in question
before the outbreak of full-scale war in 2022, Ukraine
ranked 34th in the StartupBlink ranking. At the same
time, Kyiv was ranked 23rd out of the 25 best cities in
the world for marketing and sales, software, and data.
Many world-famous startups were born in the country,
such as Grammarly, GitLab, People.ai, Ring, and
Bitfury.

In 2022, Ukraine dropped 16 positions in the
StartupBlink ranking. However, already in 2023
Ukraine improved its ranking. This became possible due
to the implementation of a number of projects to support
startups and innovations and the reform of some
institutions. For example, the Innovation Development
Fund (another name for the Fund), established in 2018.
The Innovation Development Fund (also called the
Ukrainian Startup Fund), established in 2018, was
transferred to the Ministry of Digital Transformation in
2022 [32], which simplifies bureaucratic procedures and
expands support for the country's startups. Projects and
initiatives to support Ukrainian startups are also
regularly implemented, both in collaboration with funds
from other countries and directly by government
agencies [33]. According to Pavlo Kartashov, Director
of the Ukrainian Startup Fund, under martial law, this

institution focuses on supporting innovative projects
aimed at the priority needs of the state. For example, a
grant support program for dual-use projects was created
to increase the country's defense capability and post-war
reconstruction [34].

Despite the ongoing war, Ukrainian startups and
the country's IT sector have demonstrated resilience,
and entrepreneurs continue to run their businesses and
remain committed to success even in these difficult
circumstances. Some Ukrainian startups have relocated,
but 95% of startups at least partially remain in Ukraine,
and 55.7% continue to operate exclusively from Ukraine
(according to a survey by TechUkraine in partnership
with the Ukrainian Startup Fund, the Ministry of Digital
Transformation of Ukraine, Emerging Europe, Tech
Emerging Europe Advocates, Global Tech Advocates,
and TA Ventures) [35]. The most popular destinations
abroad are the European Union (38.6%) and the United
States (10%). Nine out of ten startups confirm that they
need financial support to continue operations and/or
expand. Nevertheless, many startups said they plan to
expand their operations in the short term.

Even in the crisis, there are many promising
startups developing in Ukraine. Some of them are
presented in Table 3.

Table 3

Examples of Ukrainian startups that received investments in Q1 2023

Name Business area Attracted investments, USD million
DressX Virtual clothing store 15
Kolibrio Automated auction system on the blockchain 2
Fuelfinance Software for financial management and planning of startups 1
Deus Robotics Warehouse robotization 1,5
GeekPay Spl_utions for .mitigating risks and tracking payments in N/A
digital currencies
Awesomic Service for finding designers for business 0,8
Harmix A service that automatically matches music to videos 0,5
Aspichi Virtual reality solutions for surgery and prosthetics 0,5

Compiled according to [36].
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Ukraine is developing military and technical
solutions at a rapid pace [37]. Projects that used to take
1.5-2 years to implement are now being completed in 2-
3 months. Compared to 2014, the military-technical
solutions industry has grown three to seven times,
depending on the region. The Ministry of Digital
Transformation has identified military tech as a priority
area for the coming years. The Ukrainian Startup Fund
supports this area and provides grants for projects
related to the development of military technology,
cybersecurity, and defense. Dozens of advanced
military-tech startups have emerged in Ukraine during
the war, including:

— QGriselda is a software system for collecting,
organizing and analyzing intelligence from open and
closed sources.

—ST1 is an autonomous drone for searching and
marking explosive objects, which speeds up the
demining process and saves the lives of sappers.

— Khyzhak (Predator) is an infantry tactical system
that increases the effectiveness of machine gunners in
modern mobile combat.

— Airlogix is a reconnaissance system designed for
reconnaissance and artillery adjustment of the GOR
UAV.

—Temerland — Scorpion-2 unmanned robotic
platform that can be used in the defense and civilian
sectors.

— FuelWell -
consumption [38].

In April 2023, the Defense Tech cluster Bravel
was launched — a single platform for cooperation
between companies, the state, and the military, offering
organizational and technical support for development,
as well as access to accelerators and incubators [39]. An
important advantage of Ukrainian military-tech startups
is the fact that their developments are tested on a real
battlefield and meet the needs of a state at war. This
allows companies to adapt to the military environment
faster and demonstrate the effectiveness of their
innovations in practice.

Despite the war, the state has invested UAH 4.7
billion in the development of small and medium-sized
businesses under the government grant program
eRobota, launched by the Ministry of Economy together
with the Ministry of Digital Transformation, the
Ministry of Agrarian Policy, the State Employment
Service, and the Oschadbank to support Ukrainians who
want to become self-employed and promote
entrepreneurship in difficult economic times [40; 41].
"These are investments not only in business
revitalization — new companies have been opened,
existing ones have increased production and are
mastering other areas — but also more than 20,000 new
jobs for Ukrainians in these companies", said Economy
Minister Yulia Svyrydenko.

The eRobota grant program consists of six
different programs:

equipment to reduce fuel

—"Svoya Sprava" — grants for any microbusiness
in the amount of up to UAH 250 thousand.The grant
recipient must create at least one job;

—"Novyi Riven’" — grants of up to UAH 8 million
for the expansion or creation of processing enterprises.
The goal of the program is to increase the share of
processed products, in particular in exports. The grant
recipient is obliged to create up to 25 jobs;

—“Sviy Sad" grants for the creation or
development of horticulture, berry growing and
viticulture — up to UAH 400 thousand per 1 hectare.
Employment of 6-10 permanent and 125-425 seasonal
workers, depending on the crop and planting area.

— “Svoya Teplytsia” — grants for the construction
of new greenhouses — up to UAH 7 million for 2
hectares.The grant recipient must create at least 14 jobs;

—"IT startup" (under development);

— "Start v IT" — grants for training new skills in the
field of information technology (under development).

One of the ways that Ukrainian startups can receive
assistance is through separate funding programs from
international companies. For example, the USAID
Competitive Economy of Ukraine program has
supported the participation of 348 Ukrainian businesses
from the IT, creative industries, food and furniture
sectors in 31 international trade missions in countries
such as the United States, the United Kingdom, France,
Spain, and Germany since the beginning of the full-scale
war [42]. The grant program is being implemented in
partnership with the Ministry of Economy of Ukraine,
the Ministry of Digital Transformation of Ukraine, the
Ukrainian Startup Fund, and the Office for
Entrepreneurship and Export Development.

A study of the startup ecosystems of Finland and
Sweden shows that there are additional opportunities for
innovative development of Ukraine's territories during
the war and post-war periods. These Scandinavian
countries have successfully overcome difficult periods
and implemented strategies that promote innovative
growth and economic development. Considering the
experience of Sweden and Finland, Ukraine can
implement a number of measures to improve the
preconditions for regional innovation development:

1) Lessons from the experience of Sweden and
Finland point to the necessity of creating a startup
support infrastructure, including accelerators, incuba-
tors, technology parks, and state support programs.

2) Ukraine should pay special attention to
education and research to ensure access to qualified
personnel and innovative technologies.

3) Reforms in legislation, taxation and legal
protection of investments can make Ukraine more
attractive to investors and entrepreneurs.

4) It is important to stimulate the development of
startups in the regions, especially those affected by the
war, which contributes to accelerated development and
reduction of social and economic inequality.

5) Ukraine can use the experience of Sweden and
Finland to develop partnerships and international
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cooperation in the field of innovation and
entrepreneurship.

The research has shown that despite Sweden and
Finland's tremendous achievements in the field of
startup development, most of these structures are
located in the capitals of the countries. This suggests that
although this practice is effective on a national scale, it
does not have a qualitative impact on regional
development.

On the other hand, it should be noted that the
population of Sweden is about 3.5 times smaller than
that of Ukraine, and Finland is about 7 times smaller.
The same applies to the number of populated areas and
large cities.

In the post-war period, Ukraine has a unique
opportunity to intensify regional development by
mobilizing the potential of professionals who have
relocated from the occupied and frontline territories to
other regions of the country. These professionals have
valuable knowledge and experience that can be used to
create new startups and innovative projects.

The process of forming a startup ecosystem around

these professionals can give impetus to the development
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R. Lytvynskyi

JInutBuHchkuii P. B. IlocuiieHHs perioHaJbHOr0 po3BUTKY 32 I0IIOMOI'0I0 CTAPTAI-eKOCHCTEM

3Ha4Hy POJIb Y CTUMYJIIOBAaHHI eKOHOMIYHOTO 3pOCTAHHS y BOEHHUII Ta MICIIBOECHHUIA IEPioH Biirpae perioHanbHUN PO3BUTOK
Ha iHHOBamiiHMX 3acagax. CTBOPEHHs IHHOBAI[IMHUX €KOCHCTEM, IO HMiATPUMYIOTH PO3BHTOK CTAapTalliB Ta MaluX IHHOBAI[IMHIX
MANPUEMCTB, 3a0e31edye GopMyBaHHS CIPUATIMBOTO Oi3HEC-KIIMaTy y perioHax Ta 3aJlydeHHs iHBECTHIiH, 3MEHIIye 3aIeXHICTh
PETiOHIB Bil TpaAMIIIHKUX raxy3eii, CTBOPIOE BUCOKOKBaTi(hikoBaHi poOoYi MicLis i pO3BHBAE MIAIPUEMHHULIBKI TaJaHTH.

Mertor0 IOCHi/KEHHsI € BU3HAYEHHsI OCOOJHMBOCTEH €KOCHCTeM CTapTalliB, iXHBOrO BIUIMBY Ha pEriOHAaJIbHUH PO3BUTOK Ta
BUSIBJICHHS (haKTOPIB yCHIIIHOTO (QyHKI[IOHYBaHHS TAKUX €KOCHCTEM Ha OCHOBI aHAII3y 3apyOi>KHOTO TOCBiy.

VY crarTi npoaHaii3oBaHO HOCBin (OpMyBaHHS H PO3BHTKY exocucreM crapramiB y IlIBemii ta ®inmsnaii, BusBieHo ixHi
VHIKaIbHI II€peBard, iCTOPHYHI MOCATHEHHS Ta NoTouHi TpeHau. Y IlIBemii cmocrepiraeTbcsi BHCOKMII piBeHb TIII00AIBHOL
KOHKYPEHTOCIIPOMOXKHOCTI, 30KpeMa 3aBsKH aKTHBHIA MiATPUMII [EP)KAaBHOTO CEKTOPY Ta CHPHUITIMBOMY Oi3Hec-KiiMary.
OiHIAHIS CIABUTHCS CBOIM IHHOBAIIHHUM MOTEHIIaI0M, CTablIbHIM Oi3HEC-CepeIoBHIIEM, IPUBAOIMBIMEI YMOBaMH AJIsI CTApTAIIiB
Ta iHBecTOpiB. Pe3ynpTaTH MOCIHIIKEHHS CBiMYaTh NMPO CTIMKMI yCIiX i MEPCIIeKTUBH IOJAJIBIIOTO 3POCTAHHS 000X EKOCHCTEM Y
MDKHapoAHOMY MacmiTali.

V xozi 1ociKeHHs BUSBIICHO, 110 HE 3Ba)kaloul Ha Benu4esHi gocsruenHs [senii Ta @innsHail B chepi po3BUTKY cTapTamis,
OLIBLIICTh TAKMX CTPYKTYP PO3TALLIOBAHO B CTOJNHUIAX KpaiH. 3po0JieHO BUCHOBOK, L0 XO4a MO/i0Ha MpaKTHKa € pe3yJbTaTUBHOIO B
HalliOHAJILBHOMY MacmTabi, aje He Jla€ sIKICHOTO BIUIMBY Ha PO3BUTOK PETiOHIB.

B ymoBax moBoenHoro mepiofgy B YKpaiHi iCHye yHiIKaJbHa MOJJIMBICTB ISl aKTHBI3allil PEriOHANBHOTO PO3BUTKY depe3
MoOii3amio noTeHniany ¢axisIiB, SKi peIOKYBAIUCH 3 OKYIIOBAaHHUX Ta IMPU(PPOHTOBHX TEPUTOPIH B iHII perionu kpainu. IIpomec
(GbopMyBaHHSI €KOCHUCTEM CTapTaIliB HaBKOJIO LUX (axiBLiB MOXE JaTH IOLITOBX PO3BUTKY HOBHMX BHAIB Oi3HeCy 4M iHHOBALiHHIH
TpaHchopmallii TpaaULiHHIX CEKTOPIB perioHaTbHUX eKOHOMIK. J[iist ycmimHoT peanizaiii Takoro miaxo1y He0OXiJHO BIPOBAHKEHHS
KOMIUIEKCY BIATIOBITHUX 3aXOJiB PETYIIITOPHOTO, OPraHi3aliifHOTro Ta iHPPacTPYKTYpHOTO XapaKkTepy.

Knrouosi cnosa: iHHOBaLIHHUI PO3BUTOK, CTApTAIl, IOBOEHHE BiJHOBJICHHS, PETiOH.

Lytvynskyi R. Enhancing Regional Development with Startup Ecosystems

Regional development based on innovation plays a significant role in stimulating economic growth in the wartime and postwar
periods. The creation of innovative ecosystems that support the development of startups and small innovative enterprises ensures the
formation of a favorable business climate in the regions and attracts investment, reduces the dependence of regions on traditional
industries, creates highly skilled jobs and develops entrepreneurial talent.

The purpose of the study is to determine the features of startup ecosystems, their impact on regional development, and to identify
the factors of successful functioning of such ecosystems based on the analysis of foreign experience.

The article analyzes the experience of formation and development of startup ecosystems in Sweden and Finland, identifies their
unique advantages, historical achievements, and current trends. Sweden has a high level of global competitiveness due to active support
from the public sector and a favorable business climate. Finland is known for its innovative potential, stable business environment, and
attractive conditions for startups and investors. The results of the study demonstrate the sustainable success and prospects for further
growth of both ecosystems on an international scale.

The study found that despite Sweden and Finland's tremendous achievements in the field of startup development, most of these
structures are in the capitals of the countries. It is concluded that although this practice is effective on a national scale, it does not have
a qualitative impact on regional development.

In the post-war period, Ukraine has a unique opportunity to intensify regional development by mobilizing the potential of
specialists who have relocated from the occupied and frontline territories to other regions of the country. The process of forming startup
ecosystems around these professionals can give impetus to the development of new types of business or innovative transformation of
traditional sectors of regional economies. To successfully implement this approach, a set of appropriate regulatory, organizational, and
infrastructural measures must be implemented.

Keywords: innovative development, startup, post-war recovery, region.
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