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The variability of legislation, the instability of the economy, the growth of rates for
certain types of taxes, the increase in the level of tax burden can lead to a decrease
in the financial stability of enterprises in various fields of activity. It is determined
that a decrease in the financial stability of enterprises can lead to a reduction in
the volume of production and sales of products, a decrease in the amount of net
income from the sale of products (goods, works, services), gross profit, financial
result from operating activities, financial result before taxation and as a result of a
reduction in the amount of tax deductions. The article studies changes in legislation
relating to the work of enterprises operating on both the general and the simplified
tax system. In particular, such changes in tax legislation relate to tax rates, tax
conditions, provision of benefits, deadlines for paying taxes, filing tax returns, etc.
The importance of taking into account changes in tax legislation in order to timely
fulfill tax obligations, submit tax reports and tax returns, as well as avoid the accrual
of fines, has been proven. The dynamics of payment of taxes of enterprises in the
form of tax revenues to the state budget is analyzed, which confirmed the important
role of taxes in the formation of the revenue component of the budget. Cases of
violation of tax legislation, which are reflected in the indicators of the tax burden,
are considered. The importance of conducting business inspections by the State Tax
Service of Ukraine through the use of digital technologies, which is an important
tool for preventing cases of tax evasion, has been established. The conditions of
functioning of enterprises that significantly influenced the financial stability and the
amount of taxes are considered. Directions of influence of taxes on financial stability
of enterprises in conditions of digitalization are characterized. Recommendations for
improving the taxation system and improving the financial stability of enterprises in
the context of digitalization of the economy have been formed.

BIIVIUB CUCTEMMU OIIOJATKYBAHHSA HA ®IHAHCOBY CTABIJIBHICTD
MIAIPAEMCTB B YMOBAX IIU®POBI3AIIII EKOHOMIKH

Orpenny 10.0., IIponoza H.O.
3anopizbkuti HayioHarbHUL yHieepcumem

Yrpaina, 69011, m. 3anopiscorcs, eyn. Yuieepcumemcoxa, 66

Kurouosi cioBa:

TIOJIaTKH, TI0JJATKOBA CHCTEMH,
OTIOJIaTKYBaHHS i JIPUEMCTB,
(inaHcoBa CTaOLIBHICTS,
npUOYTKOBICTB, IU(POBI3aLis
€KOHOMIKH, IU(PPOBI TEXHOJIOTI].

3MIiHHICTh 3aKOHOIABCTBA, HECTAOUTHHICTh CKOHOMIKH, 3pPOCTaHHS CTaBOK 32
OKpEeMHMH BHJAMH ITOJATKiB, IIJBUIICHHS DIBHS IIOJATKOBOTO HAaBaHTAKCHHS
MOXKYTh ITPU3BECTH 10 3HIKEHH (DIHAHCOBOI CTAOLIBHOCTI M IITPUEMCTB Pi3HUX chep
JUsLIbHOCTI. BU3HaYeHO, 1110 3HKEHHS (DiHAHCOBOT CTAOLIBHOCTI i IPUEMCTB MOXKE
MPHU3BECTH JI0 CKOPOYEHHSI OOCSTIB BUPOOHUITBA Ta 30yTy MPOMYKIl, 3MEHIICHHS
CYMH YHCTOTO JIOXOIy Bijl peaiizamii nmpomykuii (ToBapis, poOit, OCIyT), BAJIOBOTO
npuOyTKY, (HIHAHCOBOTO pe3y/bTary BiJ ONEpariiHol AiSUTBHOCTI, (hiHAHCOBOTO
pe3yJabraty 10 OINOJATKyBaHHsS Ta SIK PE3yJbTaT CKOPOYCHHS CYMH IONATKOBHX
Bi[paxyBaHb. Y CTaTTi JOCTIPKCHO 3MiHH 3aKOHONABCTBA, IO CTOCYIOTHCS POOOTH
MATIPUEMCTB, sIKi (DYHKITIOHYIOTh SIK Ha 3arajibHiid, Tak 1 Ha CIpOIICHIA CHCTeMi
ONOJaTKyBaHHsA. 30KpeMa, Taki 3MiHM IOJIaTKOBOTO 3aKOHOJABCTBA CTOCYHOTHCS
MOJATKOBUX CTaBOK, YMOB OIOJATKyBaHHs, HaJaHHS IUIbL, TEPMIiHIB CIUIATH
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TIOJIATKIB, TIOIAHHS TIOJATKOBHX JICKIIaparlis Ta iH. JOBeICHO BaXIIMBICTb BpaxyBaHHS
3MiH ITOJATKOBOTO 3aKOHONABCTBA 3 METOI0 CBOEYACHOTO BHUKOHAHHS MOIATKOBHX
3000B’s13aHb, TOJAHHS TOAATKOBOI 3BITHOCTI 1 MOJATKOBUX JEKIApaIliif, a TaKoX
YHUKHEHHsI HapaxyBaHHs1 mtpadis. [IpoaHaizoBaHo JMHAMIKYy CIUIaTH TIOAATKIB
MIJIPUEMCTB Y BHUIVISI MOJIATKOBUX HAJIXO/DKEHb IO JEP)KaBHOTO OIOIDKETY, IO
TITBEPIMIIO BKIIMBY POJIb TOAATKIB Y (DOpPMyBaHHI JIOX1THOT CKJIAJIOBOT OIO/KETY.
Po3msiHyTO BHIIAIKK TOPYIICHHS OAATKOBOIO 3aKOHO/IABCTBA, SIKI BITOOPAYKAIOTHCS
y IOKa3HHKaX MOJATKOBOIO O0opy. BcTaHOBIEHO BXKIIMBICTD IPOBEACHHS JlepkaBHOO
MOJIATKOBOIO  CITYy)KOOK0  YKpaiHM TepeBipoK Oi3Hecy IDISXOM BHKOPHCTAHHS
U(PPOBUX TEXHOJIOTIH, 110 € BAKIMBUM IHCTPYMEHTOM HOINEPEIDKECHHS BHUIIA/IKIB
YXHIJICHHSI BiJl CIUIaTH MOJATKIB. PO3NIsIHYTO YMOBHM (DyHKIIOHYBaHHS IiZIIPHEMCTB,
SIKI 3HAQYHO BIUIMHYIM Ha (DiHAHCOBY CTAOUIBHICTH Ta pPO3MIp CIUIATH ITOAATKIB.
OxapakTepr30BaHO HAMpPsSMKH BIUINBY TIOJAaTKiB Ha (iHAHCOBY CTaOLTBHICTH
T ATPHEMCTB B yMOBax udpogizarii. ChopMoBaHO peKOMEH ALl 10 BIOCKOHAJICHHS
CHUCTEMH OITOJIATKYBAHHS Ta TIOKpaIeHHs (iHaHCOBOI1 cTabLIBHOCTI MiANPHEMCTB B

YMOBaXx IU(POBIizallil eKOHOMIKH.

Statement of the problem

In conditions of instability, the tax system is a
significant factor influencing the results of financial and
economic activities, the level of profitability of enterprises,
which is carried out through an increase in the tax burden.
The growth of rates for certain types of taxes leads to an
increase in the burden on the work of enterprises, which
accordingly affects financial stability and can lead to
a decrease in profitability. Therefore, the actual issue
is the study of the degree of influence of the tax system
on the activities of enterprises in order to formulate
recommendations for improving the taxation system.

Analysis of recent studies and publications

As part of the study, it was found that many scholars have
studied the tax burden on enterprises, the formation of an
effective tax policy as a prerequisite for their financial stability,
the introduction of digital technologies to automate the payment
of taxes. In particular, it should be noted such scientists:
Bezkrovnyi O. V., Doroshenko O. O. [2]; Doroshenko A.,
Doroshenko O., Teliatnyk V. [7]; Doroshenko O., Troian M.
[8]; Drobotia Ya. A., Doroshenko O. O. [9]; Ohrenych Yu. O.
[1; 10]; Pankova O. V., Kasperovych O. Yu. [12]; Cherep A.,
Dashko I., Ohrenych Yu. [16].

Objectives of the article

The article is aimed at studying the impact of the
taxation system on the financial stability of enterprises in
the context of digitalization of the economy, the formation
of directions for optimizing the tax burden and improving
the financial stability of enterprises.

Presentation of the main material

Enterprises operate in rather difficult conditions and
are exposed to environmental factors. One of the factors
that has a significant impact on the financial stability of
enterprises is the state of the tax system, the variability of
tax legislation and tax policy of the state. An increase in the
level of tax burden leads to a decrease in the profitability
of enterprises and a deterioration in financial capabilities.
An important task is to optimize the tax burden, the use of
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digital technologies for reporting, control over the payment
of taxes, inspections of business entities. Along with this,
at enterprises it is advisable to form their own tax policy,
to determine the directions of reducing the tax burden,
observing the norms of tax legislation.

The study of the chronology of tax reforms in Ukraine
allows us to note the stage of adaptation of the tax
system to economic conditions and challenges, such as
European integration, pandemic, martial law. On the one
hand, reforms and changes in tax legislation are aimed at
reducing the burden on business, but on the other hand, at
ensuring the growth of tax revenues to the budget.

During 2015 amendments were made to the Tax Code
of Ukraine, which concerned reducing the number of taxes
from 22 to 9, and a unified approach to the administration
of taxes and fees was formed. Since January 1, 2015 there
was a reduction in the number of taxes and fees, which
made it possible to abolish ineffective fees, combine
individual taxes, reform local taxes, and introduce UST.
This was the catalyst for an increase in the number of
registered enterprises in 2016-2017 (Table 1) [4]. In
addition, such drastic changes to the Tax Code of Ukraine
ensured a reduction in the tax burden on enterprises, which
contributed to the growth of their profits, and also created
conditions for the opening and development of small
businesses.

In 2020 introduced mandatory registrars of settlement
transactions for certain categories of small businesses.
The introduction of cash registers was aimed at increasing
the transparency of financial transactions and ensured an
increase in tax revenues. However, in some regions the
number of registered individual entrepreneurs for 2021 has
decreased due to the mandatory use of cash registers.

During 2020-2021 due to the economic crisis caused
by COVID-19, the government introduced tax incentives
in the direction of exemption from single tax for private
entrepreneurs of the first group and deferral of tax liabilities.
Such decisions contributed to the resumption of work and
the growth of the number of registered businesses [6].

With the beginning of hostilities in 2022 a simplified
regime for small businesses was introduced, which
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allowed fins of groups 1 and 2 under the simplified taxation
system not to pay a single tax, as well as 3 groups of
individual entrepreneurs to pay a single tax at a rate of 2%.
Such actions allowed to support small businesses, which
contributed to the resumption of their work [6].

Taking into account the analyzed chronology of
changes to the Tax Code of Ukraine, the dynamics of the
number of individual entrepreneurs in 2019-2024 has been
studied (Fig. 1). We can note that the number of individual
entrepreneurs is slowly decreasing, because we have the
following changes: in 2023, compared to 2022, the share of
open business increased by 41.65% and closed by 20.55%;
in 2024, compared to 2023, the share of open business
decreased by 2.60%, closed business increased by 0.37%.
Full-scale invasion in 2022 part of the business entities was
forced to close their activities: in 2022 — 199673 units, in
2023 — 240699 units, in 2024 their activities ceased 241583
units, in 01.03.2025 — 84140 units. The analyzed changes
indicate the impact of tax reforms on the adaptation of
companies to crisis conditions, and also confirm the
importance of the balance between tax policy and support
for enterprises.

In order to study the impact of tax policy on the financial
performance of enterprises, it is necessary to consider the
existing tax systems, the dynamics of tax revenues, to
establish the feasibility of using preferential tax regimes,
to analyze the impact of taxes on financial indicators.
According to the Tax Code of Ukraine, two forms of
taxation are defined, in particular, a general and simplified
system for business of different categories (Table 2) [13].

The introduction of a simplified taxation system allowed
to reduce the tax burden on small businesses, to simplify the
mechanism of calculation between the budget and payers.
It should be noted that a feature of the simplified taxation
system is that each group of taxpayers differs in a set of
criteria: entity; single tax rates; rates of military collection;
amount of income; number of employees; tax period;
types of economic activity. For example, for 1 group of
taxpayers under the simplified tax system, the following
criteria are provided: entity — only individuals; the single

Table 1 —The impact of tax reforms on business
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tax rate is 10% (normal) of the subsistence minimum and
15% for individual entrepreneurs (increased); the rate
of military duty is 10% of the minimum wage; single
social contribution rate — 22% of the minimum wage; the
amount of income should not exceed 167 minimum wages
per year; employees — absent; tax period — year; type of
economic activity —retail [13]. As for the general system of
taxation, these criteria do not apply and, accordingly, there
are no restrictions on the amount of income, the number
of employees, types of economic activity, but a single
income tax rate is used for enterprises, that is, there is no
progressive approach.

It should be noted that the tax system has shortcomings,
that is, the unequal distribution of the tax burden between
the payer from different sectors of the economy, the
variability of legislation. For a more detailed consideration
of the state of the tax system, we will analyze tax revenues
in the revenue structure of the consolidated budget of
Ukraine during 2020-2024 (Fig. 2). From the analyzed
data, it should be noted that in 2024 tax revenues amounted
to 58.2% in the structure of consolidated budget revenues
and the largest share by share was occupied by personal
income tax (16.3%), value added tax (20.5%), corporate
income tax (8.3%), excise tax (6.6%). At the same time,
it should be noted that for 2024 compared to 2023 tax
revenues increased by 27.5%. There is a positive dynamics
of taxes paid by enterprises operating on a common
taxation system. Along with this, for 2024 the single tax in
the structure of tax revenues is 1.9% and relative to 2023
grew by 23.9%, which also confirms the important role of
small businesses in filling the budget.

During the studied period, there is a variable dynamics
of tax revenues and taking into account the data for
2019-2024 forecast for 2025-2026 has been made. (Fig. 3).
In particular, according to forecast data for 2026. provides
for an increase in tax revenues, namely personal income
tax and levy, corporate income tax, value added tax, single
tax. The growth of tax revenues will help stabilize the
economic situation and indicate the resumption of work
of large and medium-sized businesses. Consequently, the

Year Number of registered businesses Reform Business impact
2016-2017 +15% reduction of taxes growth in the number of enterprises
2020 -5% individual entrepreneurs introduction of a payment | some enterprises have suspended operations
transaction registrar
2021 stable benefits during COVID-19 |reduction of bankruptcies and stabilization
2022-2023 + 5% individual entrepreneurs in | simplification for small small business support
the rear regions businesses

Source: compiled based on [4]

Table 2 —Comparison of the general and simplified taxation systems

Indicator General taxation system Simplified taxation system
Taxes Corporate income tax (rate 18%), value added | Single tax (group 1 — rate 10% of the subsistence minimum and
tax (rate 20%) increased by 15%, group 2 —rate 20% of the minimum wage
and increased by 15%, group 3 — 3% or 5% of income and
increased by 6% or 10%, group 4 — rates determined in the Tax
Code of Ukraine)
Accounting Detailed accounting Simplified accounting

Source: compiled based on [13]
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growth of the taxes considered allows us to note an increase
in the wages of employees, the profitability of enterprises.
Positive dynamics is observed for a single tax, which in
2026 compared to 2024 will grow by 11.92%, that is, the
work of small businesses is activated and deductions in the
form of taxes are growing.

Further, it should be established the appropriateness
of the use of preferential tax regimes and it should be
noted that for a long period the benefits were provided
to enterprises of leading industries. In Ukraine, there is a
large number of benefits for each type of tax, which leads
to the development of various schemes of tax evasion and
shortfall in tax deductions to the local and state budgets,
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increasing the tax burden on business entities. At the
same time, it should be noted the positive impact of tax
incentives on the preservation of the financial stability of
small businesses through the exemption from paying a
single tax.

In recent years, the positive dynamics of tax revenues
is due to the improvement of tax administration, increasing
the efficiency of the tax system, the work of the State Tax
Service (STS), which carries out constant inspections in
order to combat tax evasion. In recent years, tax legislation
has undergone simplifications to support business, as some
taxes were reduced or temporarily abolished, which allowed
businesses to work legally and avoid a significant tax burden.
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In addition, all these changes affect the financial stability of
enterprises through the improvement of the tax system.

Factors such as COVID-19, martial law in Ukraine
during 2019-2022 negatively affected the solvency of
taxpayers, which made it impossible to pay tax liabilities in
a timely manner and led to an increase in tax debt (Fig. 4).
In particular, during 2020-2022 there is an increase in tax
debt, but in 2023 relative to 2022 there was a 4% reduction.
The growing tax burden on businesses, correspondingly
affecting their financial stability, led to an increase in tax
debt at the end of 2024.

Taking into account the dynamics of tax debt, it is
necessary to consider the main violations that occur in the
field of taxation in Ukraine and are related to the shadow
economy, tax schemes, abuse of benefits, namely: fictitious
entrepreneurship and optimization schemes, which leads to
tax evasion, such as income tax, personal income tax; illegal
refund of value added tax or overstatement of tax credit
amounts; unofficial employment, i.e., the postponement
of an employment contract, which reduces the budget
revenues from personal income tax, military duty, and
single social contribution; unregistered entrepreneurial
activity, which leads to concealment of income and non-
payment of taxes to the budget; use of tax benefits for

Personal income tax and levy
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I an I an
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1 2022

m Corporate income tax
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other purposes, which leads to a reduction in tax liabilities;
understatement of the tax base; submission of false reports
by including false data; sale of goods, provision of services
without the use of registers.

The study identified the risks of failure to fulfill the plan
of'tax revenues to the state and local budgets (Table 3). These
risks lead to a reduction in tax revenues, which may lead to
a decrease in financing of the expenditure side of the budget.

The prerequisite for reducing tax debt, preventing
cases of tax evasion, risks of non-fulfillment of the tax
revenue plan is conducting control and verification work
by the State Tax Service of Ukraine. Conducting tax audits
allows to maintain transparency of financial transactions of
enterprises. Before the war, the STS regularly conducted
scheduled and unscheduled business inspections, which
allowed maintaining fiscal discipline. However, with the
introduction of martial law, a moratorium on inspections
was temporarily imposed, in particular in 2022. there was
an actual suspension of most planned inspections in order
to reduce administrative pressure on entrepreneurs. Since
December 2023 the moratorium on inspections was lifted.
Results of GFS control and check operation are given in
Table 4. According to the data given during 31.12.2024
compared to 2023 the structure of planned inspections of
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Fig. 3. — Dynamics of tax revenues in 2019-2024 and forecast for 2025-2026 (bn UAH)
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the STS has the following changes: the number of planned
inspections of legal entities on the general tax system has
increased by 3.03 times; the number of planned inspections
of legal entities in the simplified taxation system increased
by 9.10 times. As for unscheduled inspections, their number
for legal entities on the general tax system decreased by
17.16% and for legal entities on the simplified tax system
decreased by 5.43% during 2024. compared to 2023.

In conditions of complication of doing business,
variability of tax legislation, instability of the economic
situation, the indicators of financial activity of enterprises
worsen. In particular, 32% of entrepreneurs say that
they face obstacles from regulatory authorities, and 26%
complain about high taxes [12]. Accordingly, the growing
tax burden is the reason for the decline in profitability of
enterprises.

Among the areas of influence of taxes on the financial
stability of enterprises in the context of digitalization,
which have a negative impact, it should be noted:

1. tax reporting and financial discipline. At the
beginning of martial law, many enterprises had problems
with the submission of financial and tax reports due to
hostilities, loss of documents;

2. tax burden can reduce the solvency of enterprises by
directing part of the profits to pay taxes. For enterprises
operating on a common taxation system, tax rates were not
reduced during martial law, which reduces their solvency;

3. reduction of the financial result after taxation, that
is, the growing level of tax burden on enterprises is the
basis for a decrease in net profits, which negatively affects
financial capabilities and development;

4. slowing down investment attraction. Frequent
changes in tax legislation, the complexity of the tax
system, the lack of clear rules and conditions of taxation
creates uncertainty for potential investors, which caused
the outflow of foreign investment;

Table 3 — Risks of not fulfilling the tax revenue plan
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5. impact on the labor market. A decrease in household
income causes a decrease in purchasing power, which is
the reason for a decrease in net income from the sale of
products of enterprises;

6. the risk of tax information leakage in the context of
digitalization and the threat of cyber attacks;

7. variability of tax legislation creates difficulties for enter-
prises and their non-accounting can lead to the accrual of fines.

Along with this, in the era of digitalization, taxes affect
financial stability and can form opportunities: the use of
digital technologies in order to improve the tax payment
management process; introduction of tax incentives for
IT-companies reduces the tax burden and increases financial
stability; Reduce the cost of administering taxes and fees
the use of registrars of settlement transactions increases the
transparency of doing business, minimizes the possibility of
tax evasion; digitalization of State Tax Service contributes
to better interaction with business, advising on changes in
legislation, increases data transparency, which prevents the
accrual of fines; the use of software products for E-audit,
the definition of tax risk allows you to include in the audit
plans those entities that have the risk of non-payment of
taxes and prevent the case of tax evasion.

In order to study the impact of taxes on financial
stability, the financial indicators of the enterprise Jysk
Ukraine LLC were analyzed (Fig. 5). During the period
under review, there was a 5% increase in net sales revenue
in 2024 compared to 2023, which ensured a further
increase in tax payments. It should be noted that in 2024,
compared to the previous period, the financial result before
tax decreased by 2.23%, net profit decreased by 13.09%,
income tax expenses increased by 1.24 times, but in 2022
compared to 2021 decreased by 95%. The dynamics of the
income tax indicator during 2022 was analyzed. explained
by the fact that the company was a single tax payer for the
third group for 01.04.2022-31.07.2023 years.

Risk

Description

Social risks
tax, and excise taxes.

The decline in household income will result in lower payments of personal income tax, value added

Economic risks

The shadow economy and tax evasion significantly reduce tax revenues, which affects the govern-
ment's ability to form the expenditure side and finance budget programs.

Administrative risks

Reduced control of tax authorities over taxpayer registration, tax reporting, and tax payments will lead
to a decline in tax revenues; corruption in tax and customs authorities reduces public confidence.

Technical risks

Outdated software, malfunctions in the electronic systems of tax authorities, and cyber attacks on
information systems can lead to complications in taxpayer accounting and a decrease in tax revenues.

Source: compiled based on [11]

Table 4 — Indicators of control and inspection work of legal entities by the State Tax Service in 2021-2024 (units)

Type of inspection 2021 | 30112022 | 2023 | 2024
Scheduled inspections of the State Tax Service
Legal entities 2 305 597 445 1917
On the general taxation system 2 094 546 425 1715
On the simplified taxation system 211 51 20 202
Off-site inspections of the State Tax Service

Legal entities 9010 4953 13 288 11118
On the general taxation system 8372 4574 12 348 10 229
On the simplified taxation system 638 379 940 889

Source: compiled based on [5]
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To summarize, the chosen taxation system and,
accordingly, the payment of taxes affect the financial
stability of enterprises. The growing tax burden, constant
changes in tax legislation, existing problems with the system
of electronic administration of value added tax, fuel sales,
and submission of reports through the taxpayer’s electronic
office create risks of penalties, which affects financial
performance. An important task is to reduce the tax burden,
improve the work of the State Tax Service, and improve the
work of the taxpayer’s electronic office, which will allow
taxpayers to take into account changes in legislation in a
timely manner, pay taxes and function effectively.

In order to improve the taxation system in terms
of digitalization of the economy, the following
recommendations have been formed: improving the work
of the STS, minimizing corruption, which will ensure
the establishment of communication with taxpayers and
increase their confidence in the tax authorities; improving
the work of the taxpayer’s electronic cabinet, electronic
document management system, which will contribute to
the automation of filing tax reports, processing documents,
increasing transparency in financial transactions; adjustment
of the list of tax benefits and their expansion for large
businesses will reduce the tax burden, increase financial
stability; transparency of the tax system by introducing
the experience of EU countries towards digitalization;
expansion of electronic services for calculating tax amounts
(for example, personal income tax, value added tax, income
tax, single tax); introduction of tax holidays or reduction
of tax rates for enterprises; automation of the tax control
system for taxpayers in order to prevent cases of tax evasion.

To improve the financial stability of enterprises,
measures have been formed: the introduction of digital
technologies at enterprises will automate the filing of
reports, tax returns, prevent cases of violation of tax
deadlines; training of employees at enterprises in the
direction of accrual, payment of taxes, reporting by
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using the online training resource of the STS; attracting
investments in digital technologies for financial
management, reporting, registration of tax returns at
enterprises; implementation of cost management programs
that will optimize them; use of state support programs as
a source of raising funds; expanding the range of products
and adjusting prices in accordance with the capabilities of
consumers; implementation of ERP systems for financial
management, forecasting of performance indicators, use of
software products for digitalization of accounting and tax
accounting; monitoring the list of tax benefits and their use.
In the context of digitalization, improving the tax
system will ensure not only an increase in the amount of
tax revenues to various budgets, but will contribute to the
growth of performance indicators of enterprises, strengthen
their financial stability, and expand sales markets. At the
same time, an important task is to increase the efficiency,
transparency of the tax system, improve tax policy at the
state level, which will contribute to the development of the
economy and stabilize the situation in the country.

Conclusions

It is established that enterprises pay a lot of different
taxes, which forms a significant amount of tax revenues.
In addition, the level of tax burden is constantly growing,
which affects the financial stability of enterprises. The
introduction of the established recommendations will
improve the taxation system and improve the performance
of enterprises. In addition, an important issue is the
introduction of digital technologies at the state level
to automate the submission of reports and tax returns,
control over the payment of taxes, inspections of business
entities, and the formation of a tax rating. All this will
help to avoid cases of tax evasion, transparency of doing
business, increase the profitability of enterprises, increase
tax deductions, which in turn will ensure the development
of the country’s economy.
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Strategic approaches to the implementation of digital tools by enterprises in the
context of Industry 4.0 are investigated in this paper. The authors substantiate
the importance of digital transformation as a comprehensive process including
intellectualization, automation, integration of artificial intelligence, the Internet of
Things, Big Data, cloud technologies and digital platforms.

The evolution of scientific approaches to the formation of digital strategy, its role in
increasing the competitiveness of enterprises and adaptation to the dynamic digital
environment are considered. The concept, essence, purpose, main objectives and
main tools for implementing the digital strategy of enterprises are investigated.
The main tools of digital transformation such as: digital marketing, digitalization
of business processes, online presence, e-commerce, and busines- flexibility
management are identified

Particular attention is paid to the analysis of successful digitalization examples among
Ukrainian companies, including PrJSC «Ternopil Dairy Plant», LLC «Agroprod-
servicen, LLC «Nova Poshtay and LLC «Leoni Wiring Systems UA GmbH»,
which indicates the ability of Ukrainian enterprises to adapt to the challenges of the
digital economy. The strategic application of digital tools is considered not only as
a technological innovation, but as an integrated management concept that ensures
increased efficiency of business processes, flexibility to changes in the external
environment, and the formation of long-term competitive advantages.

The model for implementing the digital strategy is proposed. This model includes
five key stages: assessment of the digital readiness of the enterprise, strategic vision
formation, development and implementation of digital solutions, their integration
into operational activities, monitoring and adjustment of the strategy.

It is emphasized in this paper that the formation and implementation of the digital
strategy should be considered as systemic and interdisciplinary process that covers
not only technological, but also economic, organizational, social, and personnel
aspects of enterprise development in the digital era.

CTPATETI'TYHI IIAXOAU 10 BUKOPUCTAHHSA HU®POBUX IHCTPYMEHTIB
HIAIMPUEMCTBAMM B YMOBAX IHJYCTPII 4.0

Ko3zaoBchknii A.B.

TepHroninbcokutl HAyioHaNbHUL MexHiuHull yrigepcumem imeni leana Ilynios

Kuro4dogi cioBa:

Tanycrpis 4.0, nudposa
cTparerisi, nudposa
TpaHcdopmartis, TUPppoBi
IHCTpyMeHTH, Oi3HEC-TIPOLECH,
aBTOMATHU3AaLlis, IITYyYHUI
IHTEJIEKT, IHHOBAIII].

Yxpaina, 46001, m. Tepnonins, éyn. Pycoxa, 56

VY crarti JOCHIKEHO CTpaTeriuyHi MiAXOOW IO BIPOBAKCHHA NIH(HPOBUX
IHCTPYMEHTIB MianpreMcTBaMu B yMoBax IHaycTpii 4.0. ABTOpH OOTPYHTOBYIOTH
BOXJIMBICTD 1U(POBOI TpaHchopMalii K KOMIIEKCHOTO MPOLECY, 10 OXOILTIOE
IHTEJICKTyaTi3al1lif0, aBTOMATH3AIli0, IHTETPAIit0 IITYYHOTO IHTCIICKTY, IHTCPHETY
pedeid, BeJIMKNX JaHUX, XMApPHUX TEXHOJIOTIH Ta HN(PPOBUX MIAT(HOPM.

PosmstHyTO €BOMIOLIF0 HAyKOBHX MIIXOmiB 10 (hopMyBaHHS I(POBOi CTparerii,
i poms y TiIBHINEHHI KOHKYPEHTOCIPOMOXKHOCTI MIIIPHEMCTB Ta aganTallii 1o
JUHAMIYHOTO TM(POBOTO cepenoBumia. JlOCTiHKEHO TOHATTS, CYTHICTb, METY,
OCHOBHI 11J1i Ta OCHOBHI IHCTPYMEHTH peajtizalii 1uppoBoi cTparerii miAnpHeEMCTB.
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BuzHaveHo OCHOBHI iHCTpYMeHTH IH(pOBOi TpaHchopMarliil: TUPPOBHIA MapPKETHHT,
IDKATamizaris Oi3Hec-TporieciB, TMPUCYTHICTH B IHTepHeTi, e-commerce Ta
yrpaBiiHHS Oi3HEC-THYUKICTIO.

OcoOnuBy yBary MpUAUICHO aHalizy NpUKIaniB ycmimuol nudposizarii
yKpaiHChKUX Kommauid, cepex sikux IIpAT «TepHOIIBCHKMHE MOJIOKO3aBOIY,
TOB «Arpomnpon-cepsicy, TOB «Hoa mnomra» Tta TOB «Jleoni Baepinr
Cucremc YA I'MO0X», 1m0 CBIAYUTH MPO 3MATHICTH YKPATHCHKUX ITiIIPHEMCTB
aIanTyBaTUCS 10 BUKIHUKIB HMU(PPOBOi ekoHOMikH. CTpareriyHe BHKOPHUCTAHHS
IU(PPOBUX THCTPYMEHTIB PO3IVBIIAETHCS HE JIMIIC K TEXHOJOTIYHA 1HHOBALIS,
a sK IHTErpOBaHA YMPaBIIHChKA KOHIICMIISA, M0 3a0e3ledye IiABUIICHHS
e(eKTUBHOCTI Gi3HEC-TPOLECIB, THYUYKICTb J0 3MiH 30BHIIIHBOTO CEPEIOBHIIA Ta
(hopMyBaHHSI JOBrOCTPOKOBHX KOHKYPEHTHHX IepeBar.

3arpoItoHOBaHO MOJIENb pealti3allii IM(POBOI CTpATeTii, 110 BKIIFOYAE I SITh KITIOUOBHX
eTamiB: OmiHKa IM(POBOI TOTOBHOCTI MiANIPHEMCTBA, (DOPMYBAHHS CTPATETiTHOTO
OaveHHsI, po3poOKa i BIPOBaHKEHHS IU(PPOBUX PIllIEHb, iX IHTETPAITis B ONepaliiHy
JUSUTBHICTB, MOHITOPHHT Ta KOPUI'YBaHHS CTpaTeril.

VY crarti minkpecnieHo, mo (OpMyBaHHS Ta peajizallis [UPPOBOi CTparerii Mae
pO3mISIAATUCS. SIK CUCTEMHUM Ta MDKIMCLMIUIIHAPHUMA TPOLEC, SIKMM OXOILIIOE He
TUTBKH TEXHOJIOTIYHI, a i eKOHOMIYHI, OpraHi3aliifHi, COmialbHi Ta KaIpOBi aCIEKTH

PO3BHUTKY MIAMIPHEMCTBA B YMOBaX HU(PPOBOI STTOXH.

Statement of the problem

Under modern conditions of dynamic development
of the global economic space and growing competition
between business entities in the world market, the formation
of effective strategic approaches to the implementation of
digital technologies is of particular importance. This is due
to the transformational processes caused by the Fourth
Industrial Revolution — Industry 4.0, which significantly
changes the paradigm of the enterprise operation,
reorienting their activities towards intellectualization,
automation, digitalization of business processes and the
use of cyber-physical systems.

In the context of the rapid development of innovative
technologies, particularly artificial intelligence, the
Internet of Things (IoT), cloud computing, Big Data,
machine learning, and blockchain technologies, there
is an urgent need for comprehensive understanding of
the strategic principles of digital transformation. These
principles should take into account not only technological,
but also organizational, economic, social, and legal aspects
of implementing digital tools in the production and
management activities of enterprises in various industries.

The relevance of this investigation is caused by the need
of national business to adapt to the new challenges of the
digital era, optimize management decisions in the digital
environment, increase the level of competitiveness and
innovative capacity of enterprises by developing effective
strategic guidelines and application of modern digital tools
as a key factor in ensuring sustainable development in the
context of Industry 4.0.

Analysis of available researches and publications

A number of scientists have studied the strategic
guidelines for the application of digital tools by enterprises
in the context of Industry 4.0. It is necessary to note among
them the works by Ostrovska H.Y., Ostrovskyi O.T. [1],
Klevtsevych N.A. [2], Melnyk L.H., Karintseva O.I.,
Kalinichenko L.L., Kharchenko M.O., Tarasenko S.V. [3],
Chernikov D.I., Hryshko S.V.[4], Zubkov A.,MaigurovaD.,
Misiunia R. [5], Shynkovych A.V., Vasylieva N.B.,
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Romanenko O.V. [6] and others. Each of the above
mentioned scientists presented their own scientific research
on defining strategic approaches to the application of
digital tools by enterprises. In particular, Ostrovska H.Y.
and Ostrovskyi O.T. [1] note the specifics of digital
transformation in modern conditions, emphasizing its
key features, including: new wave of technological
development, growing demand for digital technologies,
shortening the life cycle of technologies, new impulses of
digitalization due to the consequences of the COVID-19
pandemic, the growing importance of knowledge culture
as well as technological and social risks.

The authors of the study emphasize that in the future,
the priority areas of technological development that will
attract significant attention from the industrial sector will
be neurotechnology, artificial intelligence, innovative
wireless communication tools, advanced manufacturing
technologies, as well as virtual and augmented reality
technologies. In the context of these trends, the digital
transformation of industry will gradually evolve towards
the development of flexible, highly adaptive, efficient
and decentralized networked production, based on digital
platforms capable of integrating all participants in the
value chain into a single functional ecosystem.

Scientist N.A. Klevtsevych [2] investigated the
evolution of modern approaches to business process
management in the context of digitalization, focusing
on their classification according to the level of change
radicality — from gradual to innovative. She substantiated
that the key competitive advantages of the enterprise
are ensured by integrated management of resources and
business processes based on digital technologies.

The team of scientists [3] carried out comprehensive
investigation of the digital transformation of business
processes in the Ukrainian economy, focusing on the
adaptation of Ukrainian and foreign enterprises to the
latest technological changes. They analyzed key strategies,
tools, and stages of implementing digital innovations in
various industries, taking into account industry specifics
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and the needs of business models. The main challenges
of digitalization are outlined and the role of the state
and stakeholders in creating favorable environment for
sustainable digital business development in the future is
defined.

Chernikov D.I. and Hryshko S.V. [4] studied the
specifics of implementing Industry 4.0 and Industry 5.0
technologies, focusing on the development of the system
of strategic risks that arise during the implementation of
digitalization projects at enterprises of the key sectors of
the Ukrainian economy. Within their study, they analyzed
the key factors in the development of both concepts and
proposed the approach to systematizing strategic risks,
covering eight classes of such risks. An important result
of the study is the identification of the characteristics of
each type of risk, including technological, financial, brand-
related, personnel, and hybrid impact risks, which makes it
possible for enterprises to manage threats during the digital
transformation process more effectively.

Zubkova A., Maigurova D., and Misiunia R. [5]
carried out a comprehensive scientific research dedicated
to the comparative analysis of the key characteristics of
Industry 4.0 and Industry 5.0 focusing on technological
tools enabling the digital transformation of international
enterprises. In their research, the authors identified
common and distinctive features between two industrial
concepts, described the possibilities of using innovative
software in various industries, and analyzed modern
challenges associated with the implementation of the latest
technologies. Special attention in the research is paid to
the integration of artificial intelligence, automation, and
human-machine interaction as defining components of
Industry 5.0, which opens new prospects for incresing the
efficiency and flexibility of manufacturing processes in the
global business environment.

Researchers — scientists Shynkovych A. V., Vasilieva N. B.
and Romanenko O. V. [6] carried out thorough research
of innovative approaches to enterprise management in the
context of digital transformation, focusing on strategies
for adapting business to dynamic technological changes.
In their research, the authors analyzed the impact of
digital technologies — such as artificial intelligence, the
Internet of Things, automation, and Big Data — on the
formation of modern business models, the optimization of
operational processes, and the enhancement of enterprises’
digital resilience. They proved that the integration of
innovation strategies focused on digitalization contributes
to enhancing business competitiveness and creates the
foundation for its long-term development in the context of
external environmental challenges.

Summarizing the main researches and publications on
the investigated topic, it should be noted that scientists
pay significant attention to the analysis of the enterprise
digital transformation, investigation of Industry 4.0 and 5.0
features, as well as determination of strategic directions for
the application of digital technologies in business process
management.

The researches cover a wide range of aspects: from
the classification and evaluation of business models to
risk management, from the industry-specific features of
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digitalization to the creation of adaptive organizational
environment. Carried out analyses indicate the presence of
various scientific approaches to understanding the essence
of digital transformations, in particular through the prism
of innovative development, technological integration,
and strategic management. The emphasis is placed on the
importance of implementing digital platforms, artificial
intelligence, the Internet of Things, automation, and data
analytics as key tools for increasing enterprise efficiency
in the digital age.

At the same time, problems related to the practical
implementation of strategic approaches to the use of digital
tools by enterprises in the context of Industry 4.0 remain
insufficiently developed. In particular, the problems of
integrating digital solutions into business processes, taking
into account industry specifics, organizational culture,
and the level of digital maturity of enterprises, require
further consideration. It is also important to carry out
in-depth investigation of the mechanisms for developing,
implementing, and evaluating the effectiveness of digital
strategies in conditions of high external environment
turbulence, which requires systemic approach and
interdisciplinary analysis.

The objective of the scientific investigation is
comprehensive justification and development of strategic
approaches to the application of digital tools in the context
of Industry 4.0, taking into account the latest technological
trends, challenges of digital transformation, and the needs
of enterprises to improve the efficiency of production,
management, and communication processes. This will
contribute to the formation of innovation-oriented
development model, ensure business flexibility, increase
competitiveness at the national and international levels,
and create the foundation for sustainable economic growth
in the digital economy.

Statement of the task

In order tj achieve the objective set in the scientific
research, the following tasks were identified, in particular:
determining the essence and content of the digital strategy
of the enterprise; studying the purpose, goals and tools
used in the formation of the digital strategy of enterprises;
determining the specifics of the digital strategy toolkit;
presenting examples and features of the use of digital
tools in the practice of Ukrainian enterprises; developing
a sequence of stages for implementing the digital
transformation strategy at the enterprise; determining the
advantages of using the model for implementing the digital
transformation strategy at the enterprise.

The following methods were used to present the main
results of this scientific study: grouping, generalization,
comparison, synthesis and analysis, planning, and
forecasting.

Presentation of the main research material

In the current context of technological shifts driven
by the transition to the Industry 4.0 concept, the strategic
use of digital tools is becoming crucial for ensuring
the competitiveness of enterprises. Digitalization of
business processes, automation of production, integration
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of artificial intelligence, Big Data and the Internet of
Things are radically changing approaches to resource
management, interaction with consumers and the formation
of value chains. In this context, strategic approaches to
the implementation of digital technologies should be
comprehensive, flexible, and adaptive to the challenges of
the dynamic digital environment.

In scientific literature, the term “digital strategy”
is distinguished as the basis for implementing digital
transformations in the long term.

The research of scientific approaches to the concept of
“digital strategy” indicates a variety of interpretations that
reflect different aspects of'its formation and implementation
in the activities of enterprises. Let us consider each of the
presented approaches and give our own assessment of their
significance.

According to the definition of Matt S., Hess T.,
and Benlian A., digital strategy is understood as the
identification of future business opportunities through the
integration of new digital technologies. This approach
emphasizes the role of technology as a key driver of
enterprise transformation, enabling the development of
long-term competitive advantages. In our opinion, the
presented approach is fundamental, as it defines digital
strategy as the basis of innovative development. However,
it should be supplemented with analysis of the impact of
digital changes on organizational processes and the human
factor.

Ismail M., Khater M., and Zaki M. consider digital
strategy as transforming the enterprise into digital
organization with personalized approach to customers
and data-driven decision-making. This approach focuses
on digital interaction and business adaptability to changes
in the external and internal environment. The presented
approach reflects current trends in customer-centric and
analytics-driven business and is relevant for enterprises
striving for flexibility and competitiveness.

Voskoboieva O., Romashchenko O., Kirzhetska
M., and Kirzhetskyi Yu. interpret digital strategy as a
component of corporate strategy that is integrated into the
operational and functional strategies of the enterprise. This
approach emphasizes the need to align digital initiatives
with the overall business strategy to ensure synergy. Such
integration s critically important for the integrity of strategic
management, as it avoids fragmentation and ensures the
comprehensive development of the organization.

The approach by Panchuk A.S. and Malkova K.O.
considers the digital strategy of the enterprise as the
process of coordinating the digitalization of key areas
of activity — business models, customer experience and
operational processes carried out taking into account the
overall strategic direction. The main aim of this approach
is to create or increase the value of products, services
and solutions in the context of the digital economy. This
approach has comprehensive and systemic nature, as
it recognizes that digital transformation is not limited
to the implementation of individual technologies, but
is coordinated change in all key areas of an enterprise
activities. Special attention is paid to customer experience,
which meets modern market requirements, where
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individualization and quality of interaction with the
customer determine competitiveness.

Summarizing the approaches of the scientist, it should
be noted that digital strategy is comprehensive approach
to planning and implementing digital technologies
and tools aimed at achieving the strategic goals of the
enterprise, optimizing business processes, and increasing
its competitiveness in the conditions of digital market
transformation. Digital strategy encompasses the selection
of technological solutions, organizational changes, and
management practices that enable more effective adaptation
to the rapidly changing technological environment and
maximize value creation for all stakeholders.

The goal of implementing the digital strategy is to ensure
the enterprise competitiveness through the comprehensive
digital transformation of its business models, operational
processes, and customer experience, taking into account
modern technological trends and the requirements of the
digital economy. All above mentioned involves not only
the implementation of the latest digital tools, but also the
optimization of the company activities to create added
value and increase efficiency.

At the same time, the main goals of ensuring the
implementation of the digital strategy at Ukrainian
enterprises are:

— increase of the operational flexibility and adaptability
of the enterprise to the external environment changes;

— integration of digital technologies into key business
processes for automation and optimization of operations;

— improvement of customer experience by
personalization of products and services, as well as the
development of digital interaction channels;

— creation of new income sources due to innovative
digital products and services;

— strengthening market positions by improving the
quality, speed and transparency of business processes;

— ensuring digital security and managing risks
associated with digital transformation.

The goals of digital strategy for small business
enterprise will be achieved due to its key tools (Fig. 1)
[10, pp. 12-13]: digital marketing; digitalization of
business processes; online presence; e-commerce; and
business agility management.

Let us consider the features of using each of the
tools in the digital strategy of enterprises in detail. In
particular, digital marketing involves the use of various
digital channels and technologies to attract the target
audience, build a positive image, and increase sales.
The peculiarity of digital marketing is the ability to
target consumers precisely and make optimal use of the
marketing budget.

Digitalization of business processes includes the
implementation of information technologies to automate,
optimize, and increase the transparency of an enterprise
internal operations. It contributes to the increase of
operational efficiency, costs reduction, and improvement
of management decisions.

Online presence is necessary condition for ensuring
communication with customers and partners, increasing
brand awareness, and expanding market opportunities; at
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Fig. 1. Types of enterprise digital strategy tools [10, p. 13]

the same time it includes website development, activity on
social networks, and the use of other digital platforms.

E-commerce involves organization of the sale of goods
and services through Internet channels, which contributes
to the expansion of the customer base and optimization
of the sales processes. An important component is the
selection of appropriate digital platforms and services for
payment processing and logistics.

Business agility management involves creation of
the digital environment that enables rapid adaptation to
changes in both external and internal conditions due to
the digital integration of business models, processes, and
offerings, thereby ensuring the stability of the enterprise in
of market instability conditions.

Accordingly, the application of the above mentioned
digitalization tools is a decisive factor for the successful
operation and development of various enterprises in the
modern conditions of Industry 4.0.

Positive examples of implementing digital strategy
using digitalization tools are already actively applied in
the activities of Ukrainian enterprises and indicate gradual
transition of businesses toward the innovative development
model. Thus, the well-known Ukrainian PrJSC “Ternopil
Dairy Plant” [12] implemented an ERP system, automated
quality control and CRM, making it possible to improve
control over production processes, increase product quality
and the efficiency of interaction with customers. The use
of IoT for monitoring the quality of dairy products has
become particularly important.

LLC “Agroprod-Service” [13] implemented precision
farming, the use of Big Data for agroanalytics, and
automation of document management, thereby optimizing
production costs and significantly increasing crop yields.

One of the leaders in digital transformation in the service
sector is LLC “Nova Poshta” [ 14], which has implemented
ERP system, mobile application, automated sorting
terminals, and digital addresses. This has significantly

increased the speed of parcel processing, minimized errors,
and ensured a high level of service for customers.

The logistics aspects of digitalization were highlighted
at “Leoni Wiring Systems UA GmbH” [15], where
the implementation of automated lines, digitization of
warehouses and logistics, as well as the use of Al analytics,
optimized costs and minimized production delays.

The given examples demonstrate that the strategic
implementation of digital technologies not only enhances the
internal efficiency of enterprises but also creates long-term
competitive advantages for these companies in the market.

To stimulate the development of digital strategy
in Ukrainian enterprises, it is necessary to create
comprehensive mechanism that provides gradual, step-
by-step implementation of digital transformations, taking
into account industry specifics, the level of digital maturity,
available technical infrastructure, human resources, and the
financial capacity of the business entity. Such approach will
not only minimize the risks associated with technological
upgrades but also ensure the effective use of digital tools at
each stage of strategy implementation. The defining stages
of implementing the enterprise digital transformation
strategy are presented in Fig. 2.

Atthe first stage, the initial assessment of the company’s
readiness for digital transformation is carried out. It includes
diagnosing existing business processes, IT infrastructure,
digital resources, and personnel competencies. The goal of
this stage is to identify strengths and weaknesses, barriers,
and potential for implementing digital technologies.
Analysis of the internal environment of the enterprise is
carried out, the degree of process automation, the level
of digital tools use, and the availability of the necessary
personnel are determined.

At the second stage, strategic vision for the enterprise
digital development is formed. It is based on the in-depth
analysis of the market, consumer expectations, competitor
behavior, and current industry trends. At the same time, key
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areas of digital development are developed, strategic goals,
priorities, and performance indicators are determined. It is
important that the digitalization strategy aligns with the
overall mission and long-term development goals of the
enterprise.

At the third stage, specific digital solutions are
developed and implemented in order to optimize processes
and enhance competitiveness. Such solutions may include
enterprise resource planning (ERP) systems, customer
relationship management (CRM), e-commerce platforms,
cloud services, Big Data analytics, Internet of Things (IoT),
artificial intelligence, etc. The choice of tools depends
on the specifics of the company activities and available
resources.

The fourth stage involves the integration of digital tools
into the daily activity ofthe enterprise. This requires changes
of the internal procedures, adaptation of the organizational
structure, and the development of employees’ digital
skills. Special attention is paid to employee training and
professional development, as well as to changing corporate
culture in favor of openness to innovation, flexibility and
creativity. Digitalization tools should become an integral
part of operational activities.

At the final, fifth stage, monitoring and evaluation of the
results of digital transformation are carried out. The achieved
indicators are regularly monitored, the effectiveness of
the implemented solutions is analyzed, and areas for
further improvement are identified. If necessary, the digital
development strategy is adjusted according to changes in
the external environment, market conditions, or internal
challenges. Continuous monitoring ensures the adaptability
of the digital strategy and its sustainability in the long term.

Such logic for digital strategy development provides
a number of key advantages for enterprises implementing
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digital transformation processes,
following should be highlighted:

— formation of holistic and phased management model
makes it possible to optimize the resource distribution, ensuring
more effective investment in the implementation of digital
technologies and to minimize the risks of financial losses;

— systematic approach to digital transformation
promotes increased flexibility and adaptability of the
enterprise to rapidly changing market conditions and
technological trends, and is critically important for
maintaining competitiveness;

— integration of modern digital tools into business
processes improves the quality of management decision-
making due to access to up-to-date analytical data and
automation of routine operations, and as a result contributes
to increased productivity and reduced operating costs;

— consistent implementation of the stages of the digital
strategy ensures systematic staff training, forming digital
competence culture, and serves as the foundation for the
introduction of innovations and further development of the
enterprise;

— such management model contributes to the formation
of long-term partnerships with customers, suppliers and
other stakeholders, due to the transparency of business
processes and the increase in the level of service, which
significantly increases the reputation and trust of the
company in the market.

Accordingly, the implementation of the structured
strategic model of digital transformation is strategically
important factor in ensuring sustainable development,
innovation, and stable growth of Ukrainian enterprises.

Conclusions

Summarizing the results of the investigation, it should
be noted that in modern conditions digital strategy is

among which the

Adjusting the digitalization strategy in response to changes in the external
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considered not only as the implementation of individual
technological innovations, but as an integrated system
of transformational process management, which ensures
the creation of new value for all stakeholders. Successful
implementation of digital strategy involves phased
approach, which includes: initial assessment of the digital
readiness of the enterprise; formation of strategic vision
of digital development; development and implementation
of appropriate solutions; their integration into operational
activities; as well as constant monitoring and adjustment in
accordance with internal and external changes.

Five main tools for implementing the digital strategy
have been identified: digital marketing, digitalization of
business processes, online presence, e-commerce and
business agility management. Their application contributes
to process automation, cost optimization, improvement of
customer service quality, creation of new sales channels
and increased flexibility of the enterprise.

Practical examples of the implementation of digital
strategies in the activities of Ukrainian companies (PrJSC
“Ternopil Dairy Plant”, LLC ‘Agroprod-service”, LLC
“Nova Poshta”, LLC “Leoni Wiring Systems UA GmbH”)
confirm the effectiveness of digital transformation in the
context of increased productivity, improved product and
service quality, strengthened market positions and reduced
operational risks.
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To stimulate the development of digital strategy,
mechanism and sequence of its implementation are
proposed. This implementation includes several stages:
initial assessment of the enterprise’s readiness for
digital transformation, formation of strategic vision for
the enterprise’s digital development, development and
implementation of effective digital solutions, integration
of digital tools into the enterprise’s activities, monitoring
and evaluation of the results of digital transformation. This
sequence of stages makes it possible to ensure systematic
and consistent approach to digital transformation,
minimize organizational and technological risks,
optimize the use of resources, and achieve consistency
between the enterprise’s strategic goals and implemented
digital solutions. Each stage serves as logical component
of the single process that contributes to the formation of
adaptive, innovative business environment capable to
respond effectively to the challenges of digital economy
and to ensure sustainable growth of the enterprise in the
long term.

In general, the development and implementation of
digital strategy is an integral part of modern strategic
management and should be considered as a long-term
investment in increasing the innovative potential,
efficiency and sustainable enterprise development in the
digital economy.
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The modern electric vehicle market is characterized by rapid development and
significant fluctuations driven by technological, economic, and political factors.
Forecasting sales dynamics is critically important for the strategic planning
of manufacturers, investors, and government institutions. However, existing
forecasting methods often lack accuracy due to data heterogeneity, insufficient
consideration of market-specific features, and influencing factors.

This paper proposes a conceptual model for forecasting electric vehicle sales
dynamics in the global market. The model incorporates market clustering, time
series analysis, and both causal and non-causal forecasting models. The model
includes the following stages: data collection, clustering of markets based on
dynamic characteristics, construction of causal (regression model using an MLP
neural network) and non-causal (ARIMA, RNN, hybrid model) forecasting models,
as well as evaluation of forecast quality and selection of the most relevant model.
The scientific novelty of the research lies in a comprehensive approach that
combines modern forecasting methods, enabling improved prediction outcomes
in an emergent economy. The proposed model demonstrates potential due to its
use of hybrid methods and the integration of neural networks alongside traditional
statistical approaches.

The research results may be valuable for manufacturers, investors, and government
bodies in planning infrastructure projects, developing support policies, and
assessing market trends. The model also opens up opportunities for further research
in the field of forecasting dynamic markets.

KOHILEIITYAJIBHA MOJAEJIb TIPOI'HO3YBAHHSA IMHAMIKHU OBCATIB ITPOJAKIB
EJEKTPOMOBLJIB HA CBITOBOMY PUHKY

Kypxkyaa C.I'., Makcnmko H.K.
3anopizbkuti HAYioHaAILHUL YHigepcumem

Yrpaina, 69011, m. 3anopiscorcs, eyn. Yunieepcumemcoxa, 66

Kurouosi cioBa:
MIPOTHO3YBaHHS MTPOJIAXKIB,
4acoBl PsIH, Kay3aabHi MOIEII,
HeKay3aJbHI MOJIelTi, HeHpOoHHI
Mepexi, KilacTepu3artis.

CyyacHHH PHHOK EJEKTPOMOOLTIB XapaKTEePHU3yEThCS CTPIMKHM PO3BHUTKOM Ta
3HAUHUMHU KOJMBAHHSMH, 3YMOBJICHMMH TEXHOJIOTIYHHUMH, E€KOHOMIYHMMH Ta
HONITHYHUMH  (akTopaMu. [IporHo3yBaHHS JAWHAMIKM HPOAAXKIB € KPUTUYHO
BaXJTMBUM JIJISI CTPATETIYHOTO IJIAHYBaHHS BUPOOHUKIB, IHBECTOPIB Ta Aep KaBHUX
ycraHoB. OjHaK iCHYIOYl METOIM IPOrHO3YBAaHHS YacTO MalOTh OOMEXKEHY
TOYHICTH Yepe3 HEOAHOPIIHICTh MaHWX, HEIOCTAaTHE BpPaxyBaHHS crenupiku
OKpEeMHUX PHUHKIB Ta (PaKTOPIB 10 HAa HUX BILTUBAIOTE.

Y wii crarri  3anpolOHOBAaHO KOHLENTYalbHY MOJENb IPOrHO3YBaHHS
JMHAMIKH 00CSATIB IPOJIaXKiB €IEKTPOMOOLITIB Ha CBITOBOMY PHHKY, SIKa BKIIFOYAE
KIIACTEePH3AIlif0 pUHKIB, aHAJi3 YaCOBUX PSAiB, Kay3albHI Ta HeKay3aJbHI MOIEIi
nporHo3yBaHHs. Mojenb BKIIOYae Taki eranu: 30ip JaHMX, KJIACTEPU3AIlifo
PHHKIB 3a XapakTepoM JUHaMIKH, 1MOOyJIOBYy Kay3albHHMX (perpeciiiHa Mojensb
3a moroMororo HelpoHHOi Mepexki MLP) ta mekaysampHux (ARIMA, RNN,
ribpuiHa MoZIeNb) MOJIEJIeH, a TaKOK OILIHKY SIKOCTI OTPUMAaHHUX IMPOTHO3IB Ta
BUOIp HAMOUIBII peJIEBAHTHOT MOJIEII.
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HaykoBa HOBHM3HA JIOCHI/DKSHHS TOJSATAE B KOMIUICKCHOMY TIAXOJ, SIKUI MOEAHYIO
Cy4acHi METOJH TIPOTrHO3YBAHHSI, 110 JIO3BOJIUTH [TOKPAIUTH PE3YJIBTATH POTHO3IB B
YMOBaxX €MEp/HKEHTHOI €KOHOMIKH. 3alpOIIOHOBaHA MOJIENb MA€ IMOTEHITIAT 3aBISKH
BUKOPHCTAHHIO TOPHIHUX METOJIIB Ta BUKOPHCTAHHIO HEHPOHHUX MEPEK HapsiIy 13
TPaJUIIIHHAME CTATUCTHIHUMU IT1IXOIAMH.

Pesynsrat nociimpKeHHs! MOXKYTh OyTH KOPUCHUMH U1 BUPOOHMKIB, IHBECTOPIB Ta
JIep’KaBHUX OpTaHiB ITPH TUIAHYBaHHI iHPPaCcTPYKTYPHHX MPOSKTIB, pO3pOOIIi MOTITHK
MATPUMKH Ta OLIHIII PUHKOBUX TEHIICHITIA. Mo TakoXK BiKPUBAE TTEPCTICKTHBH
JUTSL TIOJAJTBIIINX TOCIIKEeHb y Tajly3i MPOTHO3YyBaHHSI JMHAMIYHUX PUHKIB.

Statement of the problem

The modern world is undergoing an active transition
to environmentally friendly technologies, among which
electricvehicleshold aspecial place. The growing popularity
of electric vehicles is driven by their environmental
benefits, cost-effectiveness in operation, and support
from governments across various countries. However, the
global electric vehicle market is marked by significant
differences in sales volume dynamics between countries.
These differences depend on a range of factors such as
government policy, the level of economic development,
electricity and fuel prices, and the deployment of charging
infrastructure.

Forecasting the sales dynamics of electric vehicles in
the global market is an important tool for strategic planning,
the development of effective public policies, and business
decision-making. However, the accuracy of forecasts is
often limited due to data heterogeneity, the unpredictability
of changes in regulatory mechanisms, and the rapid pace of
technological advancement. Therefore, there is a need to
create adaptive models that consider both global and local
factors influencing the market.

Currently, a significant portion of existing forecasting
research focuses either on causal models, which account
for specific influencing factors, or on non-causal models,
which analyze time series. However, these methods
are typically used separately and little attention is paid
to integrating these approaches into a comprehensive
forecasting framework to improve prediction accuracy.
Additionally, the issue of clustering markets based on their
dynamic characteristics is underexplored in the literature,
despite its potential to significantly enhance forecast
quality for each specific market group.

Thus, the development of a forecasting model for
electric vehicle sales dynamics in the global market — one
that combines time series analysis with factor analysis and
takes into account the specific characteristics of different
national markets — is a relevant and pressing task.

Analysis of recent studies and publications

Forecasting sales dynamics is one of the key tasks in
the field of economic analysis and management. In modern
scientific literature, various forecasting methods are widely
covered, including time series analysis, causal models,
machine learning, and combined approaches.

Among classical approaches for forecasting non-
stationary time series, ARIMA models are widely used
and thoroughly described in [1]. These models allow
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for predictions based on historical data; however, their
limitations include the requirement of stationarity and
dependence on a fixed model structure. Furthermore,
studies [2, 3] explore extensions of classical models
through the use of seasonal integration and adaptive filters.

Causal models focus on identifying and quantifying
the factors that influence the variables being forecasted.
Research [4] highlights the importance of analyzing
correlations between economic, social, and infrastructural
indicators for predicting sales volumes. In particular,
factors such as government subsidies, fuel prices, and
the availability of charging infrastructure play a decisive
role in determining the dynamics of electric vehicle sales.
Studies [5, 6] demonstrate that regression models can be
effective in accounting for these factors, though they are
limited by their assumption of linear relationships.

Recent research has devoted considerable attention to
the use of machine learning methods for forecasting sales
dynamics. Neural networks — especially recurrent neural
networks (RNN) and multilayer perceptrons (MLP) —
have proven to be effective tools for modeling nonlinear
dependencies and handling large datasets. Studies [7, 8§,
9] show that hybrid models combining neural networks
with traditional time series analysis methods deliver higher
forecasting accuracy compared to either approach used
independently.

Another promising direction is the clustering of markets
based on the similarity of their development dynamics. In
works [10, 11], clustering algorithms are proposed that
group economic agents in electric vehicle markets to build
specialized models and analyze the resulting information.
This enhances forecast accuracy and enables model
adaptation to local conditions.

Despite significant progress in the field, several
unresolved issues remain. In particular, there is insufficient
research on the integration of market clustering methods
with both causal and non-causal forecasting models.
Additionally, further study is needed on the adaptation
of hybrid models to the rapidly changing environment
characteristic of the electric vehicle market.

Therefore, there is a need to develop a model that
incorporates market clustering based on sales dynamics,
factor analysis, and modern modeling methods to improve
the accuracy of forecasts for electric vehicle sales dynamics.

Objectives of the article

The aim of this study is to develop a conceptual model
for forecasting the dynamics of electric vehicle sales in the
global market, which will enhance forecast accuracy through
a multi-stage process structure. This structure integrates the
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following components: market clustering based on dynamic
characteristics, time series analysis, factor analysis, and the
application of various forecasting methods.

The model is designed to serve as a universal forecasting
tool that enables adaptation to the specific features of
different national markets. It aims to ensure effective use in
both the private and public sectors for planning purposes in
the context of the rapidly evolving electric vehicle market.

The main material of the research

To forecast the dynamics of electric vehicle sales in the
global market, a conceptual model will be developed based
on the following key stages:

a) Market clustering — to account for the specific
characteristics of sales volume dynamics in different
electric vehicle markets;

b) Development and use of causal models — to identify
the impact of defined factors on sales dynamics;

¢) Development and use of non-causal models — to
capture the nature and characteristics of time series, enabling
faster results based on historical data without delving into
cause-and-effect relationships, particularly for datasets
with strong temporal patterns;

d) Forecast generation using the developed models;

e) Comparative analysis of forecast accuracy and
determination of the most effective forecasting method for
different market clusters.

The structure of the model is illustrated in the diagram
(Fig. 1). Each stage of the model plays a key role in the
forecasting process.

Let us take a closer look at the main stages of forecast
construction using the proposed model:

Stage 1. Data collection on electric vehicle sales
volumes

At this initial stage, data is collected on the dynamics of
electric vehicle sales across various countries. It is advisable
to consider sources such as: official reports from electric
vehicle manufacturers, statistical data from government
agencies, and information from open databases such as EV
Volumes [12], IEA [13], among others.

Additional variables should also be included, such
as data on charging infrastructure development, subsidy
levels, demographic and economic indicators, as well as
electricity prices.

Stage 2. Market clustering based on sales dynamics

Once the data is collected, markets are clustered based
on their sales dynamics. It is recommended to use the
Pearson correlation metric for this purpose, as it allows
grouping countries into clusters that show the highest
correlation in their sales dynamics. This metric is calculated
using the following formula [14]:

N
Zi:lxiyi (1)
ZN x-2ZN y?
=1 L=t

Stage 3. Modeling the Dynamics of Sales Volumes

The application of causal (cause-and-effect) and non-
causal (statistical) models in forecasting the dynamics of
sales volumes is appropriate, as each of these approaches
has its own advantages and limitations. Using both

K (x,y)=
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Fig. 1 — Scheme of the conceptual model
of forecast construction

approaches in parallel makes it possible to compensate for
the shortcomings of individual methods and to improve
forecasting accuracy.

Non-causal models, such as ARIMA, recurrent neural
network (RNN) models, or hybrid methods, are effective
in detecting time dependencies, trends, and seasonality.
However, they do not take into account external influencing
factors. Conversely, causal models, such as regression
analysis or multifactor neural network models, allow for
the assessment of the impact of marketing, economic, or
social factors, but may underestimate complex nonlinear
relationships hidden in historical data.

The combined use of both approaches provides
more stable and interpretable forecasts. This enables the
generation of the most accurate results, especially under
conditions of structural shifts or market instability.

3.1. Non-Causal Models

At this stage, the dynamic characteristics of time series
are analyzed, followed by the forecasting of future values
of sales volumes.

The following approaches are proposed for forecasting:
ARIMA models, recurrent neural networks (RNN), and a
hybrid method based on a homogeneous structure.
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The construction of the proposed non-causal models
requires pre-forecast analysis to identify the characteristics
of the time series. Various time series analysis methods are
used to detect nonlinear (chaotic) behavior in economic
data [15].

In our opinion, for the proposed forecasting methods,
it is advisable to use the following tools for studying
nonlinear dynamics, namely: traditional R/S analysis
(Rescaled Range Analysis) — Hurst exponent method,
phase analysis, and recurrence analysis.

To obtain an overall assessment of the fractal properties
of the time series (TS), we will apply the Hurst rescaled
range algorithm [16].

It is known [16] that if a system produces a Hurst
statistic H over a sufficiently long period, this indicates
the result of interdependent events. The measure of such
interdependence, as is well known, is the correlation
coefficient. The influence of the present on the future can be
expressed through the following correlation relationship:

c=2""_1, )

where C'is the correlation measure, H is the Hurst exponent.

The range of values of the Hurst exponent H is the
interval [0;1]. The value of the exponent H allows us to
divide (classify) all TS into three groups: 1) H =0,5,
2) 0<H<0,5and3) 0,5< H <1.

Value H =0,5 indicates a random TS: events are
random and uncorrelated (in accordance C =0). The
present does not affect the future.

If H e (0, 5;1] , then the considered TS is persistent, or
trend-resistant and is characterized by the effect of long-
term memory. Events are more correlated, the closer the
value of H is to unity (respectively, C also approaches
unity or 100% correlation according to (2)).

Values of H within the interval H € [0;0,5) correspond
to antipersistent time series. In a loose definition,
antipersistence means a tendency to revert to the mean or,
in other terms, frequent reversal (alternation of positive
and negative increments) more often than in a random
process. Thus, the Hurst exponent H is a key indicator for
diagnosing the nature of the development of a system or
process.

To test the validity of the results regarding the presence
of long-term memory based on the value of the Hurst H
index, we propose to use the test for random mixing of the
levels of the TS.

Phase analysis is one of the effective methods for
obtaining information about the nature of the dynamics
of the system under consideration [17]. For a time series
X =(x(t),t=1,n), this representation method is used to
return from the observed state of the system to its previous
state. This "return" is implemented by the method of time
delays and is carried out by constructing a phase trajectory
(phase portrait) of dimension p :

D, (X):{(x(t),x(t+l),...,x(t+p—1))}, t=1,n,03)

which represents a set of points called "M-history"
(p=M). For any time series (TS), the set of all its
M-histories defines the corresponding set of points in the
pseudo-phase (or lag) space. In this case, when using the
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terms "phase portrait" or "phase trajectory,” it is implied
that neighboring points of set (2) are visually connected by
straight or curved line segments for clarity.

A graphical representation of a system on the phase plane
(or in phase space), where the coordinate axes correspond
to the values of the system’s variables (levels of the time
series), is called the phase portrait of the system. The
behavior of phase points over time, described by the phase
trajectory, and the collection of such phase trajectories for
any initial conditions form the phase portrait. The phase
portrait is a mathematical method for representing the
system’s behavior and a geometric depiction of individual
motions. It also reflects equilibrium states, periodic and
chaotic motion of the phase point, the logic of the system’s
behavior, and its dependence on external and internal
influences.

Objective information about the nature of the behavior of
a dynamic process can be obtained through the observation
of the time series X, based on Takens’ theorem [18]: if the
system generating the time series is m-dimensional and the
inequality p >2m + 1, then, in the general case, the phase
trajectories will reproduce the dynamics of the studied
system. There exists a diffeomorphism between the phase
trajectories and the true data generated by the system.
This result allows making conclusions about the behavior
of the system based on observational data and, moreover,
obtaining information for forecasting this behavior.

Analysis of the phase portrait allows us to determine
the type and characteristic features of the dynamics of a
particular system.

To determine the embedding dimension of a time series,
the false nearest neighbor method is applied, as described
in [19]. This method is based on the assumption that, with
successive iterations, neighboring points of the phase
trajectory remain sufficiently close. However, if the nearest
points move away from each other, they are considered
false nearest neighbors. The goal of the method is to select
such an embedding dimension p for the time series at which
the proportion of points with false neighbors is minimized.

Based on the calculated embedding dimension and
lag parameters, recurrence plots of the time series are
constructed.

The analysis of statistical characteristics of the
recurrence plot allows determining measures of the
complexity of the recurrence structure [20], namely:

recurrence rate (%REC),

determinism measure (DET),

average (ADL) and maximum (MDL) diagonal line
lengths of the recurrence plot.

Based on the analysis of these statistical characteristics,
it is possible to identify the presence of homogeneous
processes with independent random values; processes
with slowly varying parameters; periodic or oscillatory
processes corresponding to nonlinear systems. Thus, the
analysis of the recurrence surface enables the assessment
of the characteristics of a nonlinear object using relatively
short time series, facilitating prompt decision-making in
the management of the object.

3.2 Causal Models. Preparation for forecasting
using a causal model involves several key stages aimed
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at identifying and assessing factors that influence the
dependent variable, as well as building a mathematical
model of the relationships. The main stages of this process
include determining the factors affecting the behavior of
the dependent variable, correlation analysis, and regression
analysis of these factors.

At the first stage, factors that may affect sales volumes
are identified. Both theoretical approaches (economic
models, expert assessments) and empirical methods
(analysis of historical data, market trends) are used. Factors
can be internal (prices, product assortment) or external
(consumer income levels, social factors, competition,
macroeconomic conditions). It is important at this stage
to formulate hypotheses about the influence of each factor
on the dependent variable and to determine potential
interrelationships.

After identifying the factors, correlation analysis is
conducted to evaluate the strength and direction of the
relationship between each factor and the dependent variable.
Correlation analysis is performed using either the Pearson
correlation coefficient [21] or Spearman's rank correlation
coefficient [22], depending on the nature of the data.

Speaking of the Pearson correlation, let us explain how it
is calculated. Let @ and b be two real random variables; then
the Pearson correlation coefficient (PCC) is defined as [21]:

pla.p) - 142 @)

G40

where E(a, b) is the cross-correlation (covariance) between
aand b, and o, = E(a’) i o,=E(b’) dispersions of
signals a and b, respectively. Ultimately, it will be more
convenient to work with the squared Pearson correlation
coefficient (SPCC):

5 _E’(a, b)

p (a,b) - 0‘2102 (5)

One of the most important properties of SPCC is that

0<p’(ab)<l (6)

SPCC indicates the strength of the linear relationship
between two random variables a and b. If p? (a, b) = 0,
then a and b are uncorrelated. The closer the value of
P’ (a, b) is to 1, the stronger the correlation between the
two variables. If the two variables are independent, then
P’ (a, b) = 0. However, the reverse is not true, since the
PCC only detects linear dependencies between the two
variables a and b. For nonlinear dependencies, the PCC
may be zero.

The general classification and
correlations is as follows[24]:

— strong, or dense, with a correlation coefficient of
p>0,70;

—average at 0,50 <p <0,69;

— moderate at 0,30 < p <0,49;

—weak at 0,20 < p <0,29;

— very weak at p <0,19.

That is, factors with moderate correlation and below
clearly cannot be used for further model construction.

We know that simple linear correlation describes the
relationship between two variables or phenomena; that is,

interpretation of
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when one of the variables changes, it causes a change in
the other, whether an increase or a decrease. When both
variables increase or decrease together, their relationship
is positive. Conversely, when one variable decreases while
the other increases, their relationship is negative.

A simplified definition of the Spearman rank correlation
coefficient can be given as follows: it is a coefficient that
expresses the strength and direction of the relationship
between two phenomena. This relationship can be either
positive or negative, and weak or strong. Spearman’s
correlation is used for rank correlation, where variable
A has rank R, and variable B has rank R, Assuming
d represents the difference between the two ranks, i.e.
d = R —R,, then Spearman’s correlation coefficient p is
calculated by the following formula:

2
p=1--SZd ™
n (n - 1)
where 7 is the number of ordered pairs of observations.

The next step is to conduct regression analysis [23] to
quantitatively assess the impact of independent variables
on the dependent variable. Most often, the method of
multiple linear regression is used, which allows estimating
the contribution of each factor to the change in the predicted
value. To build the regression model, regression coefficients
are determined, which show how much the dependent
variable changes with a change in each independent factor.
Additionally, the statistical significance of the model is
evaluated (F-test, coefficient of determination R?) as well
as the significance of individual factors (t-test, p-value).

For assessing the goodness of fit in multiple linear
regression, the coefficient of determination or R? is a
very straightforward tool and is most commonly used in
practice. Although it is not recommended as the final tool
for model selection, it provides an indication of how well
the chosen explanatory variables predict the response [25].
However, besides statistical significance, it is necessary to
confirm how the selected independent variable affects the
dependent variable.

In the context of classical multiple linear regression,
the coefficient takes values between 0 and 1. It is generally
accepted that the closer the coefficient is to 1, the better
the model. The coefficient of determination increases with
the inclusion of predictors (independent variables) in the
model. However, this does not necessarily mean that a
model with more predictors is better than a model with
fewer predictors. Therefore, the coefficient of determination
should be used only as one of the metrics for evaluating the
validity of the model.

The coefficient of determination is defined as follows [26]:

Vb)) o 8
vo) T ®

where V(y)=c, — variance of a random variable y,
V (ylx)=c’— conditional variance of the dependent
variable (variance of the model error).

To calculate the sample coefficient of determination,
sample estimates of the values of the corresponding
variances are used:

R =1-
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~2
o RSS/n RSS

RR=1-Z =181 _ 85 (9
52 TSS/n TSS

where Y,1=1 etz =Y — f’t)z

— sum of squares of regression residuals, Y& V& —
actual and estimated values of the explanatory (dependent)
variable.

TSS = Yie1(¥: — ¥)?* = néy —total sum of squares.

y= 1 D'y, —average value of observed (actual) data.
t=1
In the case of classical linear multiple regression

(regression with a constant):
TSS = RSS + ESS , ne ESS =Y (9 — ¥)?— sum
of squares explained. And as a result:

r - ESS
~TSS

As a result of data analysis and preparation, a causal
model is formed that explains the influence of key factors
on sales volumes and can be used to forecast future values
of the dependent variable under certain conditions.

The construction of a causal model using regression
based on neural networks can be performed using ready-
made software products that have proven effective in
similar studies [27, 28, 29, 30]. One example of such a
product is Statistica 13. The multilayer perceptrons (MLP)
used in this software are among the most popular neural
network architectures today.

In this architecture, each neuron computes a weighted
sum of its input data and passes it through a transfer
function fto produce the output. For each neural layer in
the MLP, there is also a bias term. The bias is a neuron
whose activation function is constantly set to 1. Like other
neurons, the bias connects to neurons in the upper layer
through a weight often called the threshold. Neurons and
biases are arranged in a layered feedforward topology.
Thus, the network can be simply interpreted as an
input-output model with weights and thresholds as free

(10)
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(adjustable) model parameters. Such networks can model
functions of almost arbitrary complexity, with the number
of layers and units in each layer defining the complexity of
the function [31].

A schematic diagram of the MLP neural network [32]
is shown in Fig. 2.

In this architecture, each neuron computes
a weighted sum of its input data and passes it
through a transfer function to generate the output.
This method allows building a model that describes target
(dependent) variables based on independent ones. In other
words, when constructing this model, the interdependence
of variables is taken into account, revealing the causal
nature of the model. Such networks enable the creation of
process (dynamic) models of almost arbitrary complexity,
with the number of layers and units in each layer determined
by the complexity of these processes [31].

Thus, the simultaneous application of causal and non-
causal models is a promising approach in sales forecasting, as
the final result benefits from the strengths of each model in its
respective use case. This is especially relevant in a dynamic
business environment, where underestimating external or
internal factors can lead to significant forecasting errors.

Stage 4. Forecast Construction

At the forecasting stage, predictions are generated
according to each model. However, the common steps in
the forecasting process are as follows:

— splitting the data into training (80-90%) and testing
(10-20%) sets;

— determining the model parameters;

— training the model (parameter optimization);

— forecasting future values;

— determining confidence intervals;

— comparing the forecast with actual data.

Stage 5. Comparison of Forecast Quality Results
At this stage, the accuracy of the obtained forecasts
is evaluated, for example, using MAPE (Mean
Absolute Percentage Error). Models are compared
based on their performance within each cluster.
The Mean Absolute Percentage Error (MAPE) is a measure
of forecasting accuracy in statistics. It typically expresses
accuracy as a ratio defined by the formula:

%

A
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X @i

InputlLayer

Hidden Layers

Output Layer

Fig. 2 — Diagram of an MLP neural network [32]
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A-F
A

where A, is the actual value, and F, is the forecasted value.
Their difference is divided by the actual value A. The
absolute value of this ratio is summed over each forecasted
time point and divided by the number of observations .
Stage 6. Selection of the Best Forecasting Method
Based on the evaluation results of forecast accuracy, the
forecasting method that demonstrates the highest accuracy
is selected. This method is considered the best fit for the
specific market characteristics of the given cluster.

MAPE =10012 s (11)
na

Conclusions

In the course of this research, a conceptual model
for forecasting the dynamics of electric vehicle sales
volumes in the global market was developed. The model
incorporates market clustering, time series analysis, and
both causal and non-causal forecasting approaches. The
proposed model allows for consideration of the specific
characteristics of different markets, which is a key factor
in ensuring high forecast accuracy in a rapidly changing
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environment. Thus, the scientific novelty of this study lies
in the integrated approach to forecasting that combines the
aforementioned tools.

The relevance of the research is driven by the rapid
development of the electric vehicle market, which is a
crucial segment of the global automotive industry. The
growing demand for electric vehicles is accompanied
by significant fluctuations caused by technological,
economic, and political factors. Accurate forecasting of
sales dynamics is critically important for manufacturers,
investors, governments, and other stakeholders to enable
effective planning and decision-making.

The proposed model also demonstrates innovation
through the use of modern techniques such as neural
networks and hybrid forecasting methods, allowing for
a substantial improvement in accuracy compared to
traditional models.

The obtained results can be applied for strategic
planning at the level of investors, governmental support
programs, and infrastructure projects. Furthermore, the
proposed model lays the groundwork for further scientific
research in forecasting under dynamic market conditions.
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of logistics processes.

The article is dedicated to the develo%ment of a fuzzy model for assessing the impact of
technological development on the efficiency level of international logistics processes.
Key factors influencing the efficiency level of international logistics processes are
identified: automation %evel, information technologies, environmental technologies,
and transport infrastructure development. The stugy formulates 60 fuzzy rules that
define the relationships between technological variables and the efficiency of logistics
processes. The membership functions of the variables are chosen according to their
characteristics: trapezoidal, triangular, Gaussian, and sigmoid. The modeling results
show that the efficiency level of international logistics processes is at an average level
(6.3 out of 10), with automation and digitalization of logistics operations having the
greatest impact on its improvement. In addition, it is established that environmental
technologies and the development of tranS{:ort infrastructure also play an important
role in increasing logistics efficiency, but their impact is less pronounced compared
to digital technologies. A high level of automation combined with environmental
innovations will Frovide an optimal result, emphasizing the importance of not
only technological but also environmental development in the field of international
logistics. The proposed model can be used for strategic planning and improvement of
international logistics processes in the context of digital transformation. Its application
allows companies and government bodies to assess the current state of technological
development and identify areas for further improvement of logistics activities. The
research results can be useful for logistics operators seeking to optimize their processes,
increase competitiveness, and reduce the environmental impact of transportation.

MOJAEJIOBAHHSA BIIJIMBY PIBHS TEXHOJIOTTYHOT'O PO3BUTKY HA MIZKHAPOJHI
JOIICTUYHI NPOLIECHU B YKPATHI 3 BUKOPUCTAHHAM HEUYITKOI JIOTIKA

Jlocs B.O., Makapenko O.1.
3anopizbKuii HAYiOHANILHUL YHigepcumem

Yrpaina, 69011, m. 3anopisicorcs, eyn. Yuieepcumemcoxa, 66

Kurouogi cioBa:

HEUiTKa JIoTiKa, MIKHapOIHa
JIOTiCTHKA, aBTOMATH3aIlis,
iH(pOpMaNiifHi TEXHOJIOT,
€KOJIOT'YHI TEXHOJIOII,
TPaHCIOPTHA 1H(PaACTPYKTypa,
e(eKTHBHICTH JIOTICTHYHUX
HPOLIECIB.

CrarTs mpuCBsIeHA PO3POOIIi HEHITKOT MOJIEII OIIHKHM BIUTHBY TEXHOJIOTIIHOTO PO3BUTKY
Ha piBeHb e(EeKTHBHOCTI MDKHAPOIHMX JIOTICTUYHHMX TpOIeciB. BH3HaYeHO KITIOYOBI
(axTOpH, IO BIVIMBAIOTH HA PIBEHb E()EKTUBHOCTI MIKHAPOJHMX JIOTICTHYHHX IPOLIECIB:
piBeHb aBTOMarH3alii, iHPOPMAIIHHI TEXHOJIOTI], eKOJIOTYHI TEXHOJOTI] Ta PO3BHTOK
TPaHCIOPTHOI IHPPACTPYKTYpH. Y MeKax JOCIILKEHHS c(hopMoBaHO 60 HEUITKIX TIPABHI,
SIKI BU3HAYAIOTh B3A€MO3B’SI3KM MDK TCXHOJIOITYHAMH 3MIHHUMH Ta C(EKTHBHICTIO
JIOTICTIYHNX TIporieciB. DYHKINI MPUHAICKHOCTI 3MIHHUX OOpaHO BIATIOBITHO 0O
IXHIX XapaKTEepHCTHK: TpaIleIienoiOHa, TPUKyTHa, TaycoBa Ta CUTMOiAHa. Pesynmsratn
MOJICITFOBaHHS TIOKa3aJIH, 110 PIBEHb e?)eI(TI/IBHOCTi MDKHAPOTHUX JIOTICTHYHUX TIPOIIECIB
3HAXOIUTECSl Ha cepenHboMy piBHI (6,3 Oanma 3 10), a HalOULIBIIMK BIUIMB Ha HOro
T IBUIIICHHS MAIOTh aBTOMATH3AIliS Ta I(POBI3ALTis JOTICTHYHMX orepariid. KpiM Toro,
BCTAHOBJICHO, 1110 €KOJIOTTYHI TEXHOJIOTIi Ta PO3BHUTOK TPAHCIIOPTHOI iH(pacTpyKTypH
TaKOX BIITPalOTh BAKIMBY POJIb y TIBAIICHHI €(DEeKTHBHOCTI JIOTICTHKH, TIPOTE iXHiH
BIUTMB € MEHII BUPAKEHIM MOPIBHAHO 3 LU(POBIMH TEXHONOTiAMH. Bucokuii piBeHb
aBTOMarm3alll B MMOCOHAHHI 3 €KOJOTIYHMME 1HHOBAISIMA 3a0€3MEYNTh ONTHMAIEHHI
pe3yABTaT, MO MAKPSCITIOE BAKIUBICTh HE TUTBKHA TEXHOJIOTIYHOTO, a i CKOJIOTIYHOTO
PO3BUTKY B cdepi MDKHAPOMHOI JIOTICTHKW. 3alporiOHOBaHA MOZIETh MOXe OyTH
BHKOpHUCTaHa JUIsl CTPATEriyHOTO IUIAHYBAHHS Ta BIAOCKQHAICHHS MDKHAPOIHUX
JIOTICTHYHUX TIPOLECIB Y KOHTEKCTI 1poBoi Tparcdopmarti. i 3acrocyBanms 1038051s1€
KOMITAHisIM i JIEPYKABHUM OpraHam OLIHIOBATU [IOTOYHUH CTaH TEXHOIOTTYHOIO PO3BUTKY
Ta BH3HAYaTH HANpSAMH U TONAIBIIOTO BIOCKOHAICHHS JIOTICTHYHOI MisUIBHOCTI.
Pesynsrarn ToCii/pKEHHST MOXKYTh OyTH KOPUCHHMH JUTSl JIOTICTUYHHX OIEpaTopiB, 110
TIParHyTh ONITAMI3yBaTH CBOI TIPOLIECH, TTiIBUIIITH KOHKYPEHTOCTIPOMOYKHICTB 1 3HU3UTH
€KOJIOTTYHHH BIUIMB TPAHCIIOPTHUX I1EPEBE3CHb.
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Statement of the problem

Modern international logistics is significantly influ-
enced by technological innovations that are transforming
traditional supply chains. The introduction of the Internet
of Things, blockchain, artificial intelligence, and automa-
tion is changing logistics processes, increasing their effi-
ciency, transparency, and adaptability to market changes.
However, assessing the real impact of these technologies is
complicated by the lack of universal methodologies capa-
ble of accounting for uncertainty and subjective factors,
such as management quality, the level of digital readiness
of a company, or the impact of the external environment.
Fuzzy logic allows for the formalization of such vague
criteria and provides a quantitative assessment of their
impact, making it an ideal tool for analysis in a dynami-
cally changing business environment.

Analysis of recent studies and publications

The relevance and importance of implementing inno-
vative technologies in international logistics is undeniable,
which is confirmed by active research on this issue both
among scientists studying theoretical aspects and practi-
tioners directly facing the need to optimize logistics pro-
cesses in various sectors of the economy. In particular,
Bokovets V., Davydiuk L., and Pyliavoz T. in their work
[1] investigated the introduction of innovative technologies
(information, technological, managerial, and environmen-
tal, including IoT, Al, blockchain, and automation) in inter-
national logistics and their impact on process optimization,
cost reduction, and efficiency improvement, and also iden-
tified obstacles to their implementation. Shatska Z.Ya. and
Stuzhny O.S. [2] determined that logistics is at the sixth
stage of development — “logistics of the future,” where
an integrated flow management system is being formed,
actively adapting to new conditions through areas such
as Logistics 4.0 and green logistics. Mogilevska O.Yu.,
Slobodyanyk A.M., and Sidak I.V. [3] proved that artifi-
cial intelligence significantly simplifies the processing of
large volumes of data and increases productivity, which
has a significant impact on the economy, including logis-
tics processes, and contributes to GDP growth and business
process optimization. Hrynko I.M. [4] investigated the
impact of the latest blockchain technology on the devel-
opment of international trade between countries, particu-
larly on supply chains, and identified the main obstacles to
the implementation of blockchain. Nakonechna T.V. and
Gryniv N.T. [5] examined the importance of innovative
technologies in logistics, determined their impact on supply
chains and enterprise efficiency, and described key modern
technologies, their advantages, implementation features,
and the effects obtained for participants in the logistics
chain. Khmelovsky O.V. [6] considered the features, trends,
and challenges of the development of international logis-
tics in the context of globalization, and also characterized
the levels of its globalization and the conditions for their
achievement. Malashchuk D.V. and Hrynchak N.A. [7]
analyzed the current state of the global logistics ser-
vices market, identified key trends and factors of its dif-
ferentiation, studied the dynamics of development, and
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developed a forecast for its further growth. Makedon V. V. [8]
investigated the impact of digital technologies on inter-
national logistics, developed a model for their integration
into logistics processes, and provided recommendations
for improving the efficiency of logistics operations.

Objectives of the article

The purpose of the article is to develop a model for
assessing the impact of technological development on
the efficiency level of international logistics processes in
Ukraine using fuzzy logic tools.

The main material of the research

To model the impact of technological development on
international logistics processes in Ukraine, the authors
believe it is appropriate to use fuzzy logic. Since fuzzy
logic allows modeling complex systems where parameters
and conditions can be defined imprecisely, within certain
ranges, or with fuzzy gradations. In general, the mecha-
nism of logical inference includes four stages: fuzzifica-
tion, fuzzy inference, composition, and defuzzification.
The authors propose an algorithm for modeling the impact
of the level of technological development on international
logistics processes in Ukraine, presented in Fig. 1.

According to the proposed methodology, the first stage
formulates the task, which is to determine the impact of
technological development on the efficiency level of inter-
national logistics processes (ELP) in Ukraine. The second
stage identifies the tuple of input variables and the output
variable. Based on the analysis of scientific research, the fol-
lowing factors of technological development are selected:

— automation level (RA), the degree of implementation
of'automated systems in logistics processes, such as robots,
automated warehouses, drones, etc.;

— information technologies (IT), the degree of development
and implementation of modern information technologies, such
as the Internet of Things (IoT), Big Data, and blockchain, for
tracking, managing, and analyzing logistics processes;

— environmental technologies (ET), the implementa-
tion of technologies aimed at reducing the environmental
impact of logistics processes (e.g., electric trucks, ener-
gy-efficient warehouses, reduction of CO2 emissions, etc.);

— development of transport infrastructure (TI), the
degree of development of transport infrastructure, includ-
ing roads, ports, airports, railway networks, etc., and their
compliance with the latest technologies.

Thus, the tuple of input linguistic variables of the fuzzy
model is: < RA, IT, ET, Tl >, and the output parameter
is the efficiency level of international logistics processes
(ELP). At the third stage of constructing the fuzzy model,
implemented in the Fuzzy Logic Toolbox of Matlab, the
linguistic representation of the variables is defined. The
terms of the specified input and output linguistic variables
are defined as fuzzy sets [9]:

T = {(x, TP (x)):x e X, uy(x)e]0, 1]} ,

where p, (x) — is the membership function of the corre-
sponding fuzzy set.



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

ISSN Print 2786-5150
ISSN Online 2786-5169

1. Stage: Problem
Formulation

»

2. Stage: Identification of Key Influencing Factors (a
tuple of input indicators X, and the outputY’)

~ ~

3. Stage: Construction of a Fuzzy Model to Assess the Impact of Technological
Development Level on International Logistics Processes

= -

3.1 Linguistic Representation of Variables ‘

Each variable is assigned linguistic
terms to describe its values («low»,
«satisfactory», «good”, «high»)

For each linguistic term, a membership
function is constructed that describes the
corresponding indicator

< =

‘ 3.2 Formulation of Fuzzy Rules

Based on expert evaluations and data
analysis, rules in the «if-then» format
are formulated

Each rule has a degree of confidence
that reflects the certainty in its
correctness

= =

3.3 Selection of Inference Method
An inference method is selected that
allows calculating the output variable

values based on the input data and fuzzy
rule

)

3.4 Defuzzification
The obtained fuzzy values of the
output variables are converted into
precise values using a
defuzzification method

R

4. Stage. Analysis of the Obtained Results and Development of Recommendations
for Improving the Efficiency of Logistics Processes

Fig. 1. — Algorithm for modeling the impact of the level of technological
development on international logistics processes

Source: developed by the authors

The efficiency level of international logistics processes
is studied under conditions of uncertainty, therefore, the
following range of term definitions is accepted:

low € [0; 0,25] low € [0; 0,25]
RA— satisfactory e [020; 0,50] — satisfactory e [020; 0,50]
" ]good €[0,45; 0,75] " ]good €[0,45; 0,75]
high € [0,70;1] high € [0,70;1]
low € [0; 0,25] low € [0; 0,25]
7 _ | satisfactory € [020; 0,50] 7y  satisfactory e [020; 0,50]
~ |good €[0,45; 0,75] ~ |good (0,45, 0,75]
high €[0,70; 1] high [0,70;1]
Output term definition range:
low € [0; 0,25]

satisfactory e [020; 0,50]
good € [0,45; 0,75]
high €[0,70;1]

ELP =

Ifthe efficiency level of international logistics processes is
low, this indicates serious problems in supply chain manage-
ment, which can lead to losses and a loss of competitiveness
at the international level. Satisfactory — logistics processes can
function quite effectively but require improvement to achieve

better performance in international trade. Good — logistics
processes operate efficiently, ensuring stable and reliable
deliveries with minimal costs, which allows for success-
ful competition in the international market. High efficiency
means that a company or country has significant advantages
in international trade, ensuring fast, reliable, and economical
deliveries with minimal environmental impact.

Input terms are evaluated on a 10-point scale, where 0
means no development at all, and 10 means a high level
of technology development. The value of the membership
function lies in the range from 0 to 1, where 1 is a complete
correspondence to the truth of the statement, and 0 is its
complete absence.

A trapezoidal membership function is used to describe
the variable «Automation Level», which effectively models
clearly defined levels (low, satisfactory, good, high) with
gradual transitions between them. This function allows for a
more accurate representation of intermediate states of auto-
mation, which is typical for complex production and logis-
tics systems. The variable «Information Technologies» is
described by a triangular membership function, which pro-
vides clear intersection points between levels of technology
development. A Gaussian membership function is used for
the variable «Environmental Technologies». It provides a
smooth and continuous transition between levels, which is
especially important for processes with gradual but constant
changes. The use of this function is justified by the fact that
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environmental technologies usually develop without sharp
jumps, and their implementation has a long-term and pre-
dictable nature. The development of transport infrastructure
is modeled by a sigmoid membership function, which well
reflects processes with abrupt changes. In the real world,
infrastructural development often goes through periods of
rapid growth after reaching a certain critical level. The sig-
moid function allows for a correct description of these fea-
tures, providing a realistic modeling of the transition from
a low level to a high level. Fig. 2 shows the membership
functions for the input variables.

A trapezoidal membership function is used to describe
the output variable «Efficiency of International Logistics
Processes» (Fig. 3). After all, this type of function makes
it possible to well describe situations where efficiency
remains at a certain level for some time interval and allows
for describing a wide range of efficiency with clearly
defined high and low levels. This allows for considering
the possibility of a stable high level of efficiency within a
certain range and a gradual decrease to lower levels.
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The next step of the third stage is to select the inference
method; the Mamdani and Sugeno algorithms are most
commonly used. The authors chose the Mamdani algorithm
because it allows for effective modeling of complex rela-
tionships between influencing factors, takes into account
expert assessments, and provides an intuitively understand-
able output result in the form of fuzzy assessments of the
impact level of technological development on international
logistics. The Sugeno algorithm is more suitable for accurate
forecasting when it is necessary to obtain a numerical value,
for example, for optimizing logistics costs.

The Mamdani fuzzy inference algorithm is based on
the formation of a rule base of the following type [9, 10]:

IF (x, IS X{" AND x, IS X" AND ... AND x, IS X"

THEN I, =Y, i=1,...,1

o Ly

where X7, X\ .., XV, v — are the values from the

term set corresponding to the -7 rule.

variable «Automation level»

Wemberatie functon plots 1

Low Satafactory Goos L ]
= e s

Pout vanatle Emveonmental_technologes”

variable «Environmental technologies»

gt varistie “iormaten_ fechackgy”

variable «Information technology»

Merbering funcine poty Sk |

gl vanate ‘T sooment _of_tanspen_neasrucae’

variable «Development of transport
infrastructure»

Fig. 2. — Membership functions of the model’s linguistic variables

Source: developed by the authors
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Fig. 3. — Trapezoidal membership function of the variable
«Efficiency of International Logistics Processes»

Source: developed by the authors
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At the next step of the third stage, defuzzification of the
fuzzy sets of the output variables is performed. Defuzzifi-
cation according to the Mamdani algorithm is determined
by the centroid method, which consists of finding the aver-
age value in the area under the graph of the membership
function. This is the most commonly used method, where
the defuzzification result is determined as the center of
mass for the graph of the membership function [11]:

I_y-uk(Yk)dy
Y=,

I M (Yk)dy

min

where y, — is the defuzzified value of the k-th fuzzy set
of the output variable; p, (¥,) — is the membership func-
tion of the fuzzy set of the output variable Y, , /7, , are the
boundaries of the universe of the variable / .
Then, the impact of technological development on the
efficiency level of international logistics processes accord-
ing to the Mamdani fuzzy inference algorithm is deter-

mined by the formula:

where m is the number of fuzzy sets (elements of the term
set) of the output variable /,, .

Considering the number of variables and possible
terms, 60 fuzzy rules were formed, based on expert assess-
ments in this field. Each rule considers different combina-
tions of input variables ( R4, IT, ET, TI ) and determines
the corresponding efficiency level. The formed rules pro-
vide an understanding of the relationships between differ-
ent technological factors and their impact on the efficiency
of international logistics processes.

In the process of defuzzification, which involves con-
verting fuzzy results obtained based on the rules into a

111

;
,i
|
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specific numerical value, an assessment of the impact
of technological development on the efficiency of inter-
national logistics processes in Ukraine was carried out.
Assessing the level of development of automation, infor-
mation technologies, environmental technologies, and the
development of transport infrastructure in Ukraine is a
complex task, as these indicators vary depending on the
industry, region, and other factors:

— the level of automation is satisfactory, as the level
of automation in industry and manufacturing in Ukraine
is growing, but it remains at an average level compared to
developed countries. There are sectors, especially in large
cities and modern enterprises, where automation is well
developed, but many enterprises still use old technologies;

— the development of information technology is at a
high level. The IT sector in Ukraine is developing rap-
idly and is one of the strongest in the economy. Ukraine
is known as a center for software outsourcing and has a
developed IT infrastructure, which contributes to a high
level of IT integration into business processes. The IT sec-
tor is one of the strengths of the Ukrainian economy;

— the level of environmental friendliness of technolo-
gies is low, but closer to average (satisfactory). The adop-
tion of environmental technologies in Ukraine is only
gaining momentum. Although there are initiatives and
individual projects, the overall level of use of environ-
mentally friendly technologies and standards remains low
to medium. More and more attention is being paid to this
topic, but significant improvements are still needed;

— the development of transport infrastructure is satisfac-
tory. Ukraine’s transportation infrastructure is not uniformly
developed. Large cities have relatively well-developed infra-
structure, but the overall condition of roads, railways, air-
ports, and ports often requires modernization. Despite some
progress, there are still many infrastructure problems, espe-
cially in rural and remote areas. Given the current situation in
the country and the damage that Russia is doing to Ukraine’s
infrastructure, infrastructure development requires significant
investment and modernization to reach a higher level.

The results of the fuzzy model implementation are
shown in Fig. 4.

P
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Fig. 4. — Results of implementing a fuzzy model for assessing the impact of technological
development on the efficiency of international logistics processes in Ukraine

Source: built by the authors
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At the fourth stage of the proposed algorithm (Fig. 1),
we analyzed the results and found that the level of effi-
ciency of international logistics processes is 6.3 points on a
10-point scale, indicating an average level of development
of the industry. This indicates that key technological factors
such as automation, use of information technology, imple-
mentation of environmental solutions, and development of
transport infrastructure have a significant positive impact,
but their potential is not fully realized. To achieve a higher
level of efficiency, it is necessary to focus on further inte-
gration of innovative technologies, process optimization,
and environmental sustainability, as well as on improving
the infrastructure that supports the international circulation
of goods. Such measures will not only improve the quality
and speed of logistics operations but also reduce their cost,
which will help strengthen international competitiveness.

A visual representation of the impact of technological
development on the level of efficiency of international
logistics processes is shown in Fig. 5.

Analyzing the results presented in Fig. 5, we can con-
clude that the efficiency of international logistics processes
largely depends on the level of automation and the intro-
duction of information technology. High values of these
factors contribute to maximum efficiency, while low values
of automation and information technology lead to a sig-
nificant decrease in efficiency. This emphasizes the need
for a comprehensive approach to the introduction of tech-
nology into logistics processes, where the lack of develop-
ment in both areas significantly limits efficiency. To max-
imize efficiency, it is important to integrate automation
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with environmental technologies. Their interaction yields
significantly better results than the separate implementa-
tion of each factor. A high level of automation combined
with environmental innovations provides an optimal result,
which emphasizes the importance of not only technological
but also environmental development in the field of inter-
national logistics. The analysis of Fig. 5 confirms that the
efficiency of international logistics processes also largely
depends on the development of transport infrastructure.
The best way to achieve the maximum level of efficiency
is to simultaneously improve both technological solutions
and infrastructure. The gradual improvement of each factor
allows for consistently high efficiency, but at certain stages
of development, saturation may occur, which indicates the
need for a comprehensive approach to investment in all
aspects of the logistics system.

Conclusions

The results of the study showed that a high level of
automation and information technology contributes to
efficiency growth, while insufficient development of these
factors limits the possibilities for increasing productivity.
The analysis of the situation in Ukraine showed an average
level of technology development in logistics, in particu-
lar, the level of automation and environmental technolo-
gies requires significant improvements, while information
technology and the development of transport infrastruc-
ture are at a satisfactory level. In order to achieve a higher
level of efficiency in international logistics processes, it is
necessary to focus on further development of automation,
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integration of modern information technologies, intro- development of technological and infrastructure compo-
duction of environmental technologies, and improvement  nents will help reduce costs, increase competitiveness, and
of transport infrastructure. An integrated approach to the  strengthen positions in the international market.
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The article focuses on developing a conceptual model for artificial intelligence
application in video game development project management. It examines the
complex relationships between game product creation stages and corresponding Al
tools that optimize production processes. The research substantiates the relevance
of this issue through growing competition in the video game market, dynamic
technological changes, and continuously evolving user needs.

The paper identifies and analyzes in detail three fundamental principles of artificial
intelligence integration: automation of routine processes through automated testing
and data analysis tools; strategic planning and resource management to forecast
project needs and optimize task distribution; and improving user interaction through
real-time feedback collection and analysis.

The conceptual framework presented by the authors demonstrates the step-by-step
integration of specific artificial intelligence tools, including ChatGPT, DALL-E, Unity ML
Agents, IBM Watson, Nvidia DLSS, GameAnalytics and others, into development blocks
— from idea generation and initial planning to testing, release, and user feedback analysis.
Special attention is paid to mechanisms of testing process automation, resource
planning optimization, market trend forecasting, and analysis of player behavioral
patterns. The paper describes Al application at each stage of the production cycle,
noting specific benefits that development teams receive through the implementation
of these technologies.

Research results confirm that systematic Al implementation contributes significantly
to improving development efficiency, end product quality, risk reduction, and
resource cost optimization. The developed conceptual model can serve as a theoretical
foundation for creating methodological recommendations on Al integration into
video game development project management processes, opening new opportunities
for enhancing product competitiveness in this dynamic industry.

KOHUEIITYAJIbBHA MOJEJIb 3ACTOCYBAHHSA LWITYYHOI'O IHTEJIEKTY
B YIIPABJIIHHA IPOEKTAMU PO3POBKHU BIAEOIT'OP

Yegepaa C.C., Makcumko H.K., Bamrannuk O.l.

3anopizbkuii HayioHarbHUll yHieepcumem

Yrpaina, 69011, m. 3anopiscorcs, eyn. Yuieepcumemcorxa, 66

Kurouosi ciioBa:

MITYYHUH 1HTEJIEKT, YIPaBITiHHS
MIPOEKTaMH, pO3poOKa Bimeoirop,
aBTOMATH30BaHE TECTYBAaHH,
aHaJi3 JaHuX, 3BOPOTHHH 3B’SI30K,
MIpolIe/lypHa TeHepallisi KOHTEHTY,
KOHIIETITYallbHa MOJIEIIb, iIrpoBa
IHIyCTpIS.
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CrarTs npucBsdeHa po3poOlLli KOHLENTYaJIbHOT MOJIENIl 3aCTOCYBaHHS ILTYYHOIO
IHTENIEKTY B YIIPABIiHHI TPOEKTAMH PO3POOKH Bieoirop. 1ociimKeHO KOMITIEKCHI
B3a€MO3B’ 3K MK €TallaMHd CTBOPCHHS ITPOBHX MPOAYKTIB Ta BiANMOBITHUMHU
inctpymentamu IIII, 1o m03BONSAIOTH ONTHUMI3yBaTH BHPOOHWYI MPOIIECH.
Y  nmocnimpkeHHI OOIPYHTOBAHO AaKTYyaJIbHICTh MPOOJIEMATHKUA 3POCTAFOUYOI0
KOHKYPCHIII€I0 HA PHUHKY BIJICOIrOp, MUHAMIYHMMHU 3MiHAMH TEXHOJOTIH Ta
MOCTIMHO €BOJIOLIOHYIOYUMH TIOTpedaMy KOpUCTYBadiB.

Y poGoTi BU3HAYCHO Ta JAETANBHO IIPOAHANI30BAaHO TpH (yHIAMEHTaIbHI
TIOJIOKEHHSI 1HTETpallil ITYYHOTO 1HTEJIEeKTy: aBTOMAaTH3allisl PyTHHHUX TIPOIECIB
yepes IHCTPYMEHTH aBTOMAaTH30BAHOTO TECTYBAHHS Ta aHAJI3y JAHWUX; CTPaTeTivHe
TUIAaHYBaHHS Ta YIPaBIiHHS PECypcaMu 3 METOIO MPOTHO3YBaHHSI OTPEO MPOEKTY
Ta ONTHMI3alii pO3MOJTY 3aBAaHb; MOKPAIICHHS B3ae€MOJii 3 KOPHCTyBadyaMu
yepe3 30MpaHHS Ta aHajli3 3BOPOTHOTO 3B’SI3Ky B PEXHMMI pEajbHOTO dYacy.
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CratTs mpucBAYeHa po3poOIi KOHIENTYa bHOI MOJIEINI 3aCTOCYBaHHS IITYYHOTO
IHTENIEKTY B YIIPaBIiHHI IPOEKTAMH PO3POOKH Bieoirop. J1ociiKeHO KOMIUIEKCHI
B32€MO3B’SI3KM MK €TallaMd CTBOPEHHs IrpOBHUX MPOAYKTIB Ta BiAMOBIIHUMH
inctpymentamu IIII, 1o M03BOJSIOTH ONTHUMI3YyBaTH BHUPOOHWYI TIPOIICCH.
Y nocnmimpkeHHI OOIPYHTOBAHO —aKTyaJIbHICTh NPOOJIEMaTHKH 3pOCTA0Y0I0
KOHKYPEHIIIEI0O Ha PHHKY BIZIOIrOp, JAWHAMIYHUMH 3MIHaMH TEXHOJIOTiH Ta
MTOCTIHHO €BOIIOIIOHYIOYHMH TIOTPeOaMi KOPHUCTYBaUiB.

Y po6oTi BU3HAYCHO Ta JAETANBHO IIPOAHANI30BAaHO TpH (PyHIAMEHTAIbHI
MOJIOXKEHHS THTETpaIlii ITYYHOTO IHTEIEKTY: aBTOMAaTH3allisi pyTHHHUX MPOIIECiB
4yepe3 IHCTPYMEHTH aBTOMaTH30BaHOTO TECTYBaHHS Ta aHAIII3y JaHUX; CTpaTeriuHe
TUIAaHYBaHHS Ta yIPaBIiHHS PECypCaMH 3 METOIO IPOrHO3YBAaHHS NOTPEO IPOEKTY
Ta ONTHMI3alii pO3MOJTY 3aBIaHb, MOKPAIIEHHS B3aeMOJii 3 KOPHCTyBadyaMHu

yepe3 30MpaHHs Ta aHaJi3 3BOPOTHOTO 3B SI3KY B PEKUMI PEATBLHOTO Hacy.

Statement of the problem

Effective management of video game development
projects requires a comprehensive understanding of complex
productionprocessesthatencompassbothtechnicalandcreative
aspects of creating a game product. Growing competition in
the video game market, rapid technological development, and
constantly changing user needs create the necessity to search
for new approaches to optimize development processes and
implement innovative project management tools. One of the
promising directions for improving management processes is
the integration of artificial intelligence into various stages of
video game development.

Developing a system of models for applying artificial
intelligenceinvideo game development projectmanagement
allows for improved planning and coordination of work,
optimized resource utilization, reduced costs, enhanced
quality of the final product, and securing competitive
advantages in the market. Furthermore, considering the
analytical capabilities of artificial intelligence is important
in the context of developing modern game development
technologies, such as procedural content generation,
automated testing, adaptive gameplay algorithms, and
other innovative solutions in the field of video game
creation. Analysis and modeling of processes using
artificial intelligence makes it possible to predict various
scenarios for implementing these technologies and their
impact on the overall effectiveness of project management.

However, in the conditions of rapid development of the
video game industry, the emergence of new technologies
and development methodologies, the application of
appropriate models and methods is impossible without
a deep understanding of knowledge that characterizes
the subject area of research, constitutes its nomological
foundation, and defines the information model of artificial
intelligence integration into the management processes of
video game development projects.

Analysis of recent studies and publications

The modern development of the video game industry
and information technologies is accompanied by growing
scholarly interest in the integration of artificial intelligence
into project management processes. Analysis of recent
research reveals multidirectional approaches to Al
application and its impact on the effectiveness of project
management in video game development.

The fundamental research by Vasylchenko V.M. and
Vakaluk T.A. [1] offers a comprehensive analysis of the
transformational impact of Al on project management,
identifying new opportunities for optimizing traditional
practices and implementing innovative approaches. The
authors emphasize that Al-based tools provide significant
improvements in decision-making efficiency and risk
prediction in the dynamic environment of video game
development.

In the context of strategic Al implementation, the
research by Tertechniy V. [2] is important, as it examines
the features of artificial intelligence technology integration
into business processes, focusing on organizational
aspects and corporate environment optimization. These
developments have direct application in forming project
management strategies in the gaming industry, where
resource and process optimization is critically important.

A significant contribution to understanding the risks
and prospects of Al integration is made in the collection
of professional development materials [3], which analyzes
the possibilities of applying artificial intelligence in
educational projects. These studies are especially valuable
for developing educational video games that combine
educational goals and game mechanics. This direction
is complemented by Belinska Ya.V.'s research [4],
which reveals the specifics of Al use in the educational
environment.

Special attention should be paid to the research
by Antipov K.O. [5], dedicated to the challenges of
recognizing Al-generated texts. These developments
have direct application in creating scripts, dialogues, and
narrative elements for video games, where the quality
and authenticity of text content directly affect the user
experience.

An interesting aspect is the investigation by
Antipova Zh.I. [6], which reveals the relationship between
Al use and physical activity, which can be effectively
applied in developing video games aimed at promoting
healthy lifestyles and physical activity among users.

Theoretical aspects of Al use, including ethical and
security issues of human interaction with intelligent
systems, are thoroughly covered in publication [7]. These
studies form an important foundation for understanding
the ethical boundaries of Al application in video game
development, especially in the context of interaction with
users of different age categories.
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The analysis of publications demonstrates active
research in the field of Al application in various areas,
including video game development project management.
However, there is a need for further study of issues related
to the comprehensive application of AI throughout the
entire life cycle of a video game development project,
which emphasizes the relevance of our research and the
necessity to develop a conceptual model that would
integrate best practices of Al application in all aspects of
project management in the gaming industry.

Objectives of the article

The aim of the research is to develop a conceptual
model for the application of artificial intelligence in video
game development project management, which allows not
only to structure and optimize the production processes of
creating a game product, but also to account for complex
interrelationships between different stages of development,
from idea generation to user feedback analysis.

The main material of the research

Artificial intelligence, with its ability to analyze
large volumes of data, predict risks, automate routine
tasks, and adapt to changes, opens new opportunities for
optimizing game project management. The peculiarity of
video games as a product lies in their high requirements
for user experience quality, dynamic and often non-linear
development process, as well as a complex structure
involving various specialists — from designers and
programmers to analysts and marketers. In such complex
production cycles and the need to adapt to rapidly changing
market conditions, Al provides tools for creating a flexible,
integrated project management model focused on end
results and efficient resource utilization.

The application of artificial intelligence in such a
model is based on the principles of a systems approach,
where each component of the development process is
connected with others and ensures constant data exchange.
From forecasting resource needs and optimizing planning
to interactive testing and adaptive user interaction, Al
helps automate and improve key development stages.
Additionally, the conceptual model involves using Al
as a feedback tool, which allows not only responding to
changes in user requirements but also actively involving the
audience in the process of improving game content. This
approach contributes to risk reduction, cost optimization,
and ensuring high quality of the final product that meets
player expectations and increases competitiveness in the
video game market.

The concept of applying artificial intelligence in video
game development project management should be based
on several fundamental principles covering technological,
organizational, and integration aspects.

Principle 1: The implementation of artificial
intelligence in video game development should be aimed
at automating and optimizing routine and repetitive
processes. This includes automated testing, data analysis,
and task execution monitoring. Al can effectively ensure
high-quality testing and real-time analysis, which is
especially useful for game projects with a large volume of
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test scenarios and gameplay variations. Automation allows
the development team to focus on creative and strategic
aspects of the project without spending time on routine
checks, which significantly accelerates the development
process and reduces the likelihood of human errors.

Principle 2: Integration of Al as a tool for strategic
planning and resource management. Artificial intelligence
allows not only analyzing past projects but also predicting
needs for the current project based on the data obtained,
optimizing resource allocation, and adapting the work
schedule depending on variable factors. In the context of
video game development, this means that Al helps make
decisions regarding the necessary number and specialization
of personnel at each stage, proper distribution of tasks,
and time management. As the project progresses, artificial
intelligence can help the team adapt strategies, identify
potential delays, and provide suggestions for problem-
solving based on historical data and predictions. This
principle is especially important for video game projects
with complex and long-term production cycles, where
accuracy and flexibility in planning are critical.

Principle 3: Concerns improving user interaction and
strengthening feedback at all development stages. Al
can collect and analyze large volumes of feedback from
players based on their behavior in the game environment,
reviews, and other actions. This allows the development
team to better understand the needs of their audience,
respond to their needs in a timely manner, and increase user
engagement. Such feedback enables not only improving
game mechanics and gameplay but also increasing
audience satisfaction by adapting the game to user requests
and preferences in real-time. For video game developers,
this ensures a continuous improvement process that meets
modern market requirements and allows creating games
that remain competitive and relevant.

The application of Al in video game development
project management is one of the key factors that allows for
significant optimization of each stage of the development
process and ensures a high level of adaptability and
flexibility in resource and process management. The
diagram (Figure 1) shows how the integration of Al
into various management blocks improves the quality,
accuracy, and speed of development, from initial idea
planning to post-release feedback analysis. Each process
block is connected with Al to achieve specific goals and
objectives aimed at automation, efficiency, and flexibility
in project management.

Let's proceed to a detailed examination of the first
stage of development. At this initial stage — Video Game
Development, the main goal is to create a video game
that would meet user demands and market requirements.
This goal is the foundation for all other stages, which are
united by the integration of artificial intelligence tools with
various aspects of project management, such as planning,
development, testing, release, and feedback analysis. Al in
this context is used to ensure the automation of repetitive
and routine tasks, which allows focusing on creative and
strategic processes.

Idea & Planning (ldea Generation and Initial
Planning). At this stage of video game development,
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artificial intelligence plays a key role in forming a
successful project concept. Al becomes an indispensable
tool for the development team, helping not only to generate
new and innovative ideas but also to evaluate their
viability and relevance to market needs. Using powerful
analytical capabilities of Al, such as machine learning
and natural language processing, teams can analyze large
volumes of data from various sources: social networks,
forums, statistical reports, and market research. Al tools,
for example, ChatGPT [8] or Google Trends [9], allow
developers to gain a deeper understanding of current
industry trends, identify popular genres, mechanics, and
themes that resonate with the audience. Al supports the
creative brainstorming process, generating various game
development scenarios, suggesting innovative game
mechanics and storylines. It can quickly assess the potential
of each idea, analyzing possible game development
options and considering specific characteristics that users
will best perceive. Thanks to this, the team can focus on
the most promising concepts, saving time and resources.
In addition, Al helps predict potential risks and challenges
associated with implementing certain ideas. It can model
the target audience's reaction, forecast market demand, and
determine optimal strategies for promoting the future game.
This allows the team to make more informed decisions at
early stages of the project.

Concept Development (Pospobka ronyenyii). Ha
mpoMy ertami po3pobHukm mepexomaTs 1o Concept
Development. At this stage, developers move to the
detailed development of the game concept, which includes
gameplay, plot, characters, objects, and other important
aspects. Artificial intelligence plays a key role, helping to
create concepts and prototypes using generative models
such as DALL-E [10] and Midjourney [11]. These tools
allow automatic generation of concept art, characters,

B1: Autonated Testing axd Aaalysis:

Development
(The main development
stage, where programmers
write code, artists create
graphics, sound engineers
work on music and effects)

Product
(A game prototype is
created, on which the
main ideas are tested)

Market Development
(Creation of marketing
strategies for game
promotion)

Product Development
(Includes creating and
improving the product)

Pre-Production
(Final planning before game
production. Resources needed for
development are determined,
technical specifications are
formed, prototypes are created to
evaluate key aspects of the game)

Market Research
(Market research, target
audience analysis, and
competitor analysis)

B3: User Feedback Analys/s:
)

Feedback & Iteration
(After release, player feedback
is collected, which helps fix

Release & Support
(After release, the team
handles support, bug fixes,
updates, and working with
user feedback)

Video Game Release

(Includes creating and

bugs, add functionality, and e T))

generally improve the
product)

(Goal: creating a video
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objects, and environments for the game, which significantly
accelerates the visual development process. Automation
of routine processes related to visual elements allows the
team to quickly test different concepts and make informed
decisions about their further development. For example,
using DeepMotion [12] to automate animation creation
facilitates prototype preparation and allows the team to
focus on improving gameplay and other creative aspects
of the game. Additionally, Al contributes to the creation of
scripts and core gameplay mechanics, tailoring them to the
target audience and game style. It allows the automation of
many processes related to conceptual development, such
as creating characters and landscapes, which significantly
reduces time and expenses for routine tasks. This enables
the team to focus on more unique and innovative elements,
enhancing the overall quality and competitiveness of the
future product. Thus, at the concept development stage,
artificial intelligence becomes an indispensable tool that not
only optimizes processes but also opens new opportunities
for creativity and innovation in video game development.
Market Research. At this stage, artificial intelligence
performs an extremely important function, providing
deep and comprehensive analysis of the market and target
audience behavior. Using Al tools such as SimilarWeb [13],
IBM Watson [ 14], and Google Analytics [15], developers can
conduct multifactor analysis of large data volumes. These
tools allow studying market trends, popularity of genres
and game mechanics among different audiences, as well as
analyzing user behavior on competitive platforms. Thanks
to artificial intelligence capabilities, teams can identify
which types of games and mechanics are most popular
among certain demographic groups, which genres are in
highest demand, and which elements are critically important
for attracting and retaining users. Al helps understand
the needs, preferences, and values of potential players,

Al Toolkit

Applitools:
Test.ai:
Selenium Al:
Mabl:
DeepCode:
Diffblue Cover:

Concept Development
(Detailed concept that
includes the
elaboration of
mechanics, artistic
style, and basic game
characteristics)

Concept Developmenting
(Includes developing the idea
into a finished concept. After

this, the team moves on to
market research)

Microsoft Project + Al
Asana + Al Task Prediction
Forecast
Resource Guru + Al
Monday.com Work OS + Al
Wrike Al

Idea & Planning
(Generating game ideas,
planning key elements such as
plot, characters, and
gameplay)

Video Game
Development

game)

MonkeyLearn
IBM Watson Natural Language
Understanding
GameAnalytics:
Survicate + Al
Clarabridge
Qualtrics XM + Al
Amplitude

Fig. 1 — Conceptual scheme of artificial intelligence application in video game development project management
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allowing developers to more precisely tailor the game to the
expectations of the target audience. Additionally, artificial
intelligence can predict future market trends by analyzing
historical data and current patterns of user behavior. This
gives the team the ability to proactively respond to market
changes, adapting game development and marketing
strategies. Al also assists in audience segmentation, helping
identify the most promising market niches and optimize
advertising campaigns.

Market Development. At this stage, artificial intelligence
plays a key role in game promotion and optimization of
marketing efforts. Al helps the development team more
effectively determine channels for product promotion and
positioning, allowing more precise identification and reach
of the target audience. Al tools such as Facebook Ads Al
[16] enable automatic configuration of advertising taking
into account user interests and behavior, which increases
the effectiveness of marketing activities and audience
engagement. HubSpot Al [17] analyzes the effectiveness
of different promotion channels, optimizing marketing
budget allocation for maximum user reach. Al can
automatically analyze data on the effectiveness of various
marketing strategies, segment the audience, and configure
personalized messages for different groups. This increases
the effectiveness of marketing efforts, allowing better results
with fewer expenditures, increasing product visibility in
the market and audience engagement. Thanks to artificial
intelligence capabilities, teams can apply strategically
important methods of promotion adapted to specific groups,
which enhances the game's competitiveness.

Pre-Production. Atthis stage, which involves preparation
for active game development, artificial intelligence is
used to optimize resource allocation, organize tasks, and
create detailed schedules. Project management tools with
Al integration, such as Microsoft Project with Al [18] or
Asana with Al Task Prediction [19], provide automatic
schedule creation and resource usage forecasting. They
allow automatic predictions for each task and assessment of
its impact on the overall project schedule. Al helps the team
avoid overloads and downtimes, automatically adapting
the project plan depending on available resources and
requirements. This automation optimizes task execution and
resource usage, increasing the efficiency of the preparatory
stage. Thanks to this, the team can minimize risks associated
with planning and ensure timely completion of all necessary
tasks before active development begins.

Development. At this stage, or development, artificial
intelligence plays a significant role in automating many
aspects of code creation and gameplay optimization, which
significantly increases the efficiency and quality of the final
product. Al tools such as Unity ML Agents [20] support the
creation of procedural levels and game elements, allowing
developers to quickly generate large game worlds with
minimal time and resource expenditure. This is especially
useful for creating diverse maps, characters, and other
elements that can be procedurally generated, providing a
unique experience for players. Additionally, technologies
such as Nvidia DLSS (Deep Learning Super Sampling)
[21] are used to increase game performance by optimizing
graphics without overloading the system, which provides
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smoother and visually appealing gameplay even on less
powerful devices. Al also facilitates automatic code
generation, allowing developers to focus on more creative
and strategic aspects of development, reducing the time
needed for writing and debugging routine code. Additionally,
artificial intelligence can be used for code analysis, error
detection, and game performance optimization. This
ensures high quality of the final product, reducing the
number of bugs and increasing game stability. Thanks to
Al capabilities, development teams can create complex and
multilayered game mechanics more quickly and efficiently,
corresponding to modern industry standards. Integration
of artificial intelligence at the development stage not only
automates many routine processes but also opens new
possibilities for creativity and innovation, ensuring a high
level of productivity and game quality.

Product. Atthis stage, the Product block is responsible for
creating and testing game prototypes, ensuring high quality
of the final product before its release. Artificial intelligence
plays a key role in automating testing processes, which
significantly reduces the time and resources necessary for
error detection and code optimization. Al-based tools such
as Applitools [22] and Test.ai [23] allow automated testing
of visual game elements, detecting anomalies and errors in
the user interface in real-time. This is especially useful for
multiplayer games and games with large open worlds, where
the complexity and scale of the project require thorough
quality control. Additionally, tools such as DeepCode [24]
and Diffblue Cover [25] analyze game code, suggesting fixes
and automatically generating unit tests, which increases code
quality and reduces the risk of bugs. DeepCode uses machine
learning to identify potential problems in the code and offers
recommendations for their correction, allowing developers
to quickly respond to detected deficiencies. Diffblue Cover,
in turn, automatically creates test scenarios, ensuring code
test coverage without the need for manually writing each
test, which significantly saves team time. Al also helps create
realistic simulations of user behavior, allowing testing of
different scenarios and verifying how the game will function
in real conditions. This includes modeling player interaction
with the game, analyzing their actions and reactions, which
allows identifying potential problems in gameplay and game
balance at early stages of development.

Release & Support. The final stages of video game
development include Release & Support — game release
and its subsequent support, as well as Feedback &
Iteration — collection and processing of player feedback.
Artificial intelligence plays a key role in these processes,
providing effective user support and continuous product
improvement. For user support, integrated chatbots and
automated systems are used, such as Zendesk Chat [26]
and Intercom [27], which can promptly process requests,
providing instant responses and solving common problems
without human intervention. This significantly improves
user experience, providing them with quick access to help at
any time. Additionally, Al-based tools, such as IBM Watson
Natural Language Understanding, analyze player feedback
in real-time, collecting data from various platforms, social
networks, and forums. These systems automatically classify
user reviews by sentiment and emotions, allowing developers
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to quickly respond to negative comments, identify potential
problems, and implement necessary changes to increase
player satisfaction. Thanks to this, the team can promptly
correct game deficiencies, implement improvements, and
adapt the product to user expectations, which contributes
to game loyalty formation and its successful market
positioning. Al integration at the Release & Support stage
also optimizes support service work, automating routine
tasks and allowing the team to focus on more complex and
creative aspects of user service. This ensures high-quality
support, reduces response time to requests, and increases
the overall effectiveness of marketing and support activities.
Thus, using artificial intelligence at the stage of game release
and support not only improves user interaction but also
contributes to continuous product improvement.

Feedback Analysis. User feedback analysis is a critical
stage in video game development, ensuring a continuous
process of product improvement based on player behavior
and needs. Artificial intelligence plays a key role in this
process, helping to collect and analyze large volumes of data
about user actions in the game in real-time. Tools such as
MonkeyLearn [28], Clarabridge [29], and GameAnalytics
[30] allow developers to deeply understand player
behavioral patterns, analyze their actions, and identify
problematic moments in gameplay. Thanks to this, Al can
detect which game elements evoke interest and which
cause disappointment, which allows adapting mechanics
and gameplay according to user needs. For example, tools
such as GameAnalytics [30] or Amplitude [31] can identify
player churn points — moments where players most often
leave the game. This gives the team the opportunity to make
timely changes to improve player retention and increase their
engagement. Additionally, sentiment and emotional reaction
analysis using tools such as IBM Watson Natural Language
Understanding [32] allows classifying user reviews as
positive, negative, or neutral, which helps quickly respond
to negative comments and improve the game according to
player expectations. Al also contributes to creating realistic
simulations of user behavior, allowing testing of different
scenarios and verifying how the game will function in real
conditions. Thus, artificial intelligence integration at the
feedback analysis stage provides a deep understanding of
player needs and behavior, allowing developers to promptly
improve the game, enhance its quality, and ensure high user
satisfaction. This contributes to product loyalty formation
and its successful positioning in the video game market.

All stages of the production cycle — from idea and
planning to release and support — demonstrate how artificial
intelligence integration provides automation of routine
processes, more efficient resource allocation, and dynamic
change management. Through the use of analytical tools
for feedback, such as MonkeyLearn, Clarabridge, and
GameAnalytics, developers gain a deeper understanding
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of user needs and their behavior, which allows promptly
adapting the product and improving its quality. Al
contributes to coordinated team work at every step of the
process, helping avoid human errors, accelerating routine
task processing, and providing additional tools for deep
analysis and game improvement. This leads to risk reduction,
cost optimization, and maintaining market competitiveness.
Artificial intelligence integration into each block of video
game development contributes to creating a quality and
competitive product that meets current market demands and
ensures maximum user satisfaction. Such comprehensive
and all-encompassing application of AI covers both
technological and managerial aspects, requiring constant
improvement of artificial intelligence models and adaptation
to the specific requirements of each new project.

Conclusions

The application of artificial intelligence in video
game development project management is a complex
and multifaceted process that has a significant impact on
development efficiency and final product quality. The
importance of researching this area is confirmed by the
rapid development of the video game industry and high
competition, which requires developers to use innovative
approaches to organizing production processes.

In the modern dynamic environment of the gaming
industry, the integration of artificial intelligence becomes a
factor of economic efficiency and competitive advantage. At
the same time, the specifics of the subject area is extremely
important, which considers a set of actions and tools that
reflect the peculiarities of video game development as both a
creative and technical process.

This article proposes a conceptual model for applying Al
in video game development project management, reflecting
key aspects of artificial intelligence technology integration
at various stages of the production cycle. The research
confirmed the complexity and multidimensionality of video
game development management processes and the need for
a systematic approach to Al implementation.

As a result of the research, a conceptual scheme
was developed that demonstrates the relationships
between different blocks of the development process and
corresponding Al tools. This model serves as an informational
foundation for further improvement of project management
systems in the video game industry and can serve as a basis
for developing practical recommendations regarding the
implementation of artificial intelligence technologies.

Creating a conceptual model allows for identifying key
directions for further research and appropriate analysis
methodologies for optimizing video game development
processes using artificial intelligence, which opens new
opportunities for improving project management efficiency
in this dynamic industry.
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The article examines the problems and prospects of diversification of transport
and logistics supply chains of oilseeds and oil and fat products in Ukraine under
conditions of seaports blockade due to military aggression. The current state of
production and export of oilseeds, the dynamics of changes in logistics routes
and the economic consequences of cargo flow reorientation are analyzed. It is
established that before the full-scale invasion, about 90% of exports of oil and fat
products were carried out through seaports, which makes the industry vulnerable
in the conditions of blocking traditional logistics routes. A detailed analysis of the
effectiveness of four alternative logistics routes was conducted: western railway,
south-western railway, Danube river and automobile. Comparative analysis
showed that the most economically efficient is a combined route, which includes
transportation by rail to the Danube ports of Ukraine and further by river transport
to the port of Constanta with subsequent transshipment to sea vessels. However,
all alternative routes are characterized by significantly higher costs (40-150%
higher) compared to traditional sea exports through the Black Sea ports. Based on
the analysis, key problems of diversification of logistics chains were identified, in
particular: infrastructure constraints, insufficient capacity of border crossings, lack
of specialized transport, high cost of transportation and low speed of delivery. To
overcome these obstacles, a set of practical recommendations has been formed,
including the development of multimodal transportation, investments in logistics
infrastructure, creation of specialized logistics hubs, cooperation with European
partners and digitalization of logistics processes. A model for calculating total
logistics costs has been developed, which allows assessing the economic efficiency
of different routes for different types of oil and fat products. The calculations
showed that the implementation of the proposed measures will reduce the logistics
costs for the export of sunflower oil by 15-20%, and delivery time - by 10-15%,
which will increase the competitiveness of Ukrainian products in world markets.
It is substantiated that effective diversification of transport and logistics chains
should take into account not only economic but also strategic aspects related to
Ukraine’s integration into European transport networks and ensuring sustainable
development of the oil and fat industry in conditions of geopolitical instability.
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JTUBEPCU®IKAIISI TPAHCIIOPTHO-JIOI'ICTUYHUX JIAHIIOTIB IOCTAYAHHS
OJIIMHUX KYJBTYP TA MACJIOKHUPOBOI MPOIYKIIII
B YMOBAX BJIOKYBAHHS MOPCBHKHUX ITIOPTIB

Yepepaa C.C., Uesepaa O.C.
3anopizekuil HayionanrbHull yHigepcumem

Yrpaina, 69011, m. 3anopiscocs, eyn. Yuisepcumemcoxa, 66

Kirouosi ciioBa:
JTUBEpPCU(IKALIis, JTOTICTHYHI
JIAHIIOT Y, OJIIHHI KYJIBTYPH,
MACIIOKUPOBA MIPOIYKIITis,
TPAHCIIOPTHA JIOT1CTHKA, €KCIIOPT,
MYJIBTUMOJIANIbHI TEPEBE3CHHSI.

V crarTi D0CHipKEHO MPoOIeMH Ta MEPCIEKTHBH AuBepcr(iKallii TpaHCIIOPTHO-
JIOTICTUYHHMX JIAHLIFOTIB ITOCTaYaHHs OJIIHUX KYJIBTYpP Ta MacjIOXHUPOBOT MPOAYKIIiT
VkpaiHu B yMoBax OJIOKYBaHHS MOPCHKMX MOPTIB BHACJIJJOK BiifiCbKOBOI arpecii.
[IpoaHaizoBaHO Cy4acHMH CTaH BHPOOHMITBA Ta EKCIOPTY OJIMHHMX KYJIBTYD,
JTUHAMIKY 3MIHH JOTICTHYHAX MApIIPYTiB Ta EKOHOMIYHI HACIIIKA TIepeopieHTAITiT
BaHTAKOIMOTOKIB. BCTaHOBIIEHO, 10 710 MOYATKy MOBHOMACIITAOHOTO BTOPTHEHHS
6mm3pK0 90% eKCTOpTYy MacJIOKHPOBOI MPOAYKIIIT 3IHCHIOBATIOCS Yepe3 MOPCHKI
HOPTH, W0 POOHMThH rajly3b BpA3JIMBOIO B yMOBAax OJIOKYBaHHS TPaaAMIIiHHHUX
JOTICTUYHMX NUIIXiB. [IpoBereHO JeTabHUE aHalli3 e()eKTUBHOCTI YOTHPHOX
IBTEPHATUBHUX JIOTICTUYHUX MAapIIpyTiB: 3aXiJHOTO 3aJIi3HUYHOTO, ITiBICHHO-
3aXiJJHOTO 3aJTi3HUIHOT 0, TyHAHCHKOTO PIYKOBOT0 Ta aBTOMOOLITEHOTO. [ lopiBHITEHII
aHaJi3 IoKa3aB, M0 HAHOLTBIIT €KOHOMIYHO e(heKTHBHIM € KOMOIHOBaHHH MapIIpyT,
SKHAN BKITIOYA€ TIEPEBE3CHHS 3aI3HUIICIO 0 TyHAWCHKUX MOPTIB YKpaiHW Ta Aai
PIYKOBUM TpaHCHOPTOM JI0 opTy KoHCTaHIa 3 MojalIbIINM [IepEBAHTAKEHHSIM Ha
MopchKi cynHa. [IpoTe BCi anbTepHAaTHBHI MaplIpyTH XapaKTEepU3YIOThCS 3HAYHO
UMy Butparamu (Ha 40-150% BuIE) TOPIBHSHO 3 TPaJULIHHIM MOPCHKUM
ekcrioproM 4epe3 mopt YopHoro mops. Ha ocHOBi aHamizy imeHTH]iIKOBaHO
KITIOYOBI  TpoOIeMH  auBepchdikamii  JOTICTHYHHX  JIAHITIOTIB, 30KpeMa:
iHppacTPyKTypHI 0OMEKEHHS, HETOCTAaTHIO MPOIYCKHY 3/1aTHICTh MPUKOPIOHHUX
nepexoniB, Opak CIIeliali30BaHOr0 TPAHCIOPTY, BHCOKY BapTICTh IE€peBE3CHb
Ta HM3bKY MIBHJAKICTb NOCTaBKU. [l MOJONaHHS 1MX Tepenrkos copMoBaHO
KOMIUIEKC TIPAKTHYHUX PEKOMEH/AIIH, 10 BKJIIOYAE PO3BUTOK MYJIBTUMOAAIBEHHUX
IePEBE3CHb, IHBECTHIIII B JIOTICTUYHY iHPPACTPYKTYPY, CTBOPCHHS CIICITiaTi30BaHUX
JIOTICTHYHHX Xa0iB, CIIBIIPAIIO 3 €BPOICHCHKUMHE TTApTHEPAMH Ta IH(POBi3aIio
JIOTICTHYHUX TIporieciB. Po3pobieHo Momens po3paxyHKy CYKyIHHX JOTiCTHIHHX
BUTPAT, sIKa JIO3BOJISIE OLIHUTH €KOHOMI4HY €()eKTHUBHICTh PI3HUX MapIIpPYTIB AJIs
PI3HUX BUJIB MaclOKUpOBOi Hpoxykiii. [TpoBeneHi po3paxyHKH TOKasaiu, II0
peaizariisi 3arporOHOBAHUX 3aXOJiB JO3BOJUTH 3HU3UTH JIOTICTHYHI BUTPATH
Ha CeKCIOPT COHAMIHMKOBOi oxii Ha 15-20%, a wac mocraBku - Ha 10-15%, 1o
T ABHUIIATH KOHKYPEHTOCIIPOMOXKHICTh YKPaiHCHKOT IMPOIYKITii HA CBITOBUX PHHKAX.
OOrpyHTOBaHO, IO e(EeKTHBHA AWBEpCU(]IKAIlS TPaHCIIOPTHO-IOTICTUIHUX
JIQHITIOT1B Ma€ BPaxOBYBATH HE JIUIIIC eKOHOMIUHI, a i CTpaTeriyHi aClieKTH, [T0B’s13aHi
3 iHTerpamniero YKpaiHu 10 €BpONeHChKIX TPAHCIIOPTHUX MEPEXK Ta 3a0e3MeYeHHIM
CTaJIOTO PO3BUTKY MACJIOKHPOBOI I'aly3l B yMOBaX IreonoIiTHYHOI HECTa0IbHOCTI.

Statement of the problem

The oil and fat industry is one of the key sectors in
the structure of Ukraine's agricultural exports, providing
significant foreign exchange earnings to the state budget.
Ukraine has traditionally been among the top three
exporters of sunflower oil in the world, controlling almost
50% of the global sunflower oil market [3]. In addition,
the country is an important exporter of rapeseed, soybeans,
and their processed products. According to the Ministry of
Agrarian Policy and Food of Ukraine [10], in 2021, the
export of oil and fat products brought the country more
than $7 billion, which accounted for about 26% of the total
agricultural exports.

Russia's military aggression against Ukraine, which
began in February 2022, led to the blockade of Black Sea
ports, through which up to 90% of oil and fat products
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were traditionally exported [2]. This situation forced
producers and exporters to seek alternative logistics routes,
accompanied by a significant increase in costs and time
for delivering products to the end consumer. According
to experts from the Ukrainian Club of Agrarian Business
[9], the cost of logistics for the export of sunflower oil
increased by 40-60% compared to the pre-war period,
which significantly reduces the profitability of the industry
and the competitiveness of Ukrainian products in world
markets.

In addition to logistics problems, producers of oilseeds
and oil and fat products face a number of additional
challenges, including: reduction of sown areas due to
the occupation of some territories, lack of qualified
labor, disruptions in electricity supply to processing
enterprises, difficulties with access to credit resources and
risk insurance [11]. All these factors together create new
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realities for the functioning of the industry and require a
systematic revision of development strategies both at the
level of individual enterprises and the industry as a whole.

The search for optimal logistics solutions for the
export of oilseeds and oil and fat products has not only
economic but also social significance. The oil and fat
industry provides jobs for more than 100,000 people in
Ukraine and is also an important source of income for
agricultural producers, especially small and medium-sized
farms [7]. In addition, maintaining the export potential of
the industry is critically important for global food security,
as Ukrainian sunflower oil is supplied to more than
120 countries worldwide, including countries with a high
risk of food crisis [6].

The transformation of logistics chains for the supply
of oilseeds and oil and fat products should be considered
in the context of Ukraine's integration into the European
Union [5]. The development of multimodal transportation,
modernization of transport infrastructure, implementation of
European standards in the field of logistics will not only help
overcome the current problems of the industry but also create
a foundation for its competitive development in the long term.
According to Melnyk T. and Puhachova K. [7], the integration
of the Ukrainian transport system into European transport
networks can become a catalyst for the modernization of the
entire logistics infrastructure of the country.

Analysis of recent studies and publications

Problems of logistics of agricultural products, in
particular oilseeds, have been studied by many domestic and
foreign scientists. Thus, Nekrasenko L. and Tkachuk O. [1]
investigated the current problems of grain logistics in
Ukraine, noting that the volumes of transportation are
related to the level of production within the country.
The authors emphasize that "grain production is volatile
and difficult to predict, so grain logistics chains must be
reliable and elastic," which fully applies to oilseeds as
well. Shults S. and Lutskiv O. [2] analyzed the problems
of functioning of transport infrastructure and logistics of
Ukraine during wartime, focusing on the need to diversify
transport routes and cargo flows. They note that "due to the
full-scale Russian aggression, six seaports suspended their
activities in the field of transport logistics," which led to a
radical change in logistics chains.

The issues of efficiency of export of oilseeds and their
processed products were considered in detail by Kushnir T.
and Berehovyi V. [3]. The authors note that "Ukraine's
share in the global sunflower oil market before the full-
scale invasion was about 50%," which demonstrates the
strategic importance of this industry for the country's
economy. The study indicates that about 90% of oil exports
were carried out by sea transport, which makes the industry
extremely vulnerable in the conditions of port blockade.

Logistics aspects of export of oil and fat products were
studied by Lebedynska O. [4], who conducted a detailed
analysis of the transport component in the formation of
the export price of oilseeds and their processed products.
The researcher notes that "in the structure of costs for the
export of sunflower oil, the transport component accounts
for 12% to 25%," which makes the optimization of logistics
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chains a key factor in improving the competitiveness of
products. The author pays special attention to multimodal
transportation, which, in her opinion, has the greatest
potential for optimizing export flows in conditions of
limited access to traditional sea routes.

Makarenko S. and Antoshchenkova V. [5] in their
studies highlight the main problems of logistics support
for the export of agricultural products of Ukraine during
the war. The authors emphasize that "the reorientation
of export flows from sea to rail and road transport led
to an increase in logistics costs by 120-180%," which
significantly reduces the profitability of exports and the
competitiveness of Ukrainian products in world markets.
The paper also analyzes the possibilities of using river
transport, in particular, the potential of Ukrainian Danube
ports for the export of oil and fat products.

Among foreign researchers, the works of Gentilini M. [6]
should be noted, who analyzes the global market of
vegetable oils and the impact of the Russian-Ukrainian
war on it. The author notes that "the blockade of Ukrainian
ports caused an increase in world prices for sunflower
oil by 30-45% during the first months of the war," which
confirms the importance of Ukraine as a global player in
the oil and fat products market. Also worth noting are the
studies by Melnyk T. and Puhachova K. [7], who studied
the transformation of logistics chains of agri-food products
of Ukraine in conditions of war and post-war recovery. The
authors propose a model for optimizing logistics routes
taking into account the risks and uncertainties characteristic
of wartime.

At the same time, the specifics of logistics of oilseeds
and oil and fat products in the conditions of seaport
blockade remains insufficiently studied, which determines
the relevance of this work. In particular, there are no
comprehensive studies on the effectiveness of alternative
logistics routes and their economic feasibility for different
types of oil and fat products.

Objectives of the article

The aim of this study is to analyze the possibilities and
economic efficiency of diversification of transport and
logistics supply chains of oilseeds and oil and fat products
in the conditions of seaport blockade, as well as to develop
recommendations for optimizing logistics routes.

The main material of the research

Ukraine is one of the leading producers of oilseeds
in the world. The main oilseeds grown in Ukraine are
sunflower, rapeseed, and soybean [3]. According to the
State Statistics Service of Ukraine [8] and analytical
materials of the Ukrainian Club of Agrarian Business [9],
before the full-scale invasion, Ukraine controlled about
50% of the global sunflower oil market, which confirms
the strategic importance of the industry for the country's
economy. Table 1 presents data on the production and
export of main oilseeds in Ukraine for 2019-2023.

As can be seen from Table 1, military actions have
significantly affected the production and export of oilseeds
and their processed products. Thus, in 2022, there was a
significant reduction in the production of sunflower (by
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Table 1 — Dynamics of production and export of main oilseeds in Ukraine, 2019-2023, million tons

Crop TMoka3zHuK 2019 2020 2021 2022 2023 Change 2023/2019, %
Sunflower Production 15,3 13,1 16,9 10,5 12,4 -19
Export 0,1 0,2 03 0,4 0,5 400
Sunflower oil Production 6,8 5,9 7,3 42 5,1 -25
Export 6,4 5,3 6,7 3,5 4,2 -34,4
Rapeseed Production 3,1 2,6 2,9 32 4 29
Export 2,9 24 2,7 2,5 3.4 17,2
Soybean Production 4.5 3,1 3,5 3,7 4.8 6,7
Export 2,1 1,8 2 1,9 2,5 19
Source: calculated by the author based on data [8, 9]
Before the war (2021) After port blockade (2022-2023)
Rail (7%) '?;;De)r River Sea (5%)
— (20%) _—
BanizHuunnii gl ‘
(7%)
\ Rail
(30%)
Sea (90%),

\

Fig. 1 — Structure of export of oilseeds and oil and fat products of Ukraine
by types of transport, %

37.9% compared to 2021) and sunflower oil (by 42.5%). In
2023, the situation somewhat stabilized, but indicators still
have not reached the pre-war level. These results correlate
with the studies of Gentilini M. [6], who notes that the
global sunflower oil market has undergone significant
transformations due to the reduction of exports from
Ukraine.

Before the full-scale invasion of Russia into Ukraine,
the export of oil and fat products was carried out mainly
through the Black Sea ports. Figure 1 shows the structure
of export of oilseeds and oil and fat products of Ukraine
by types of transport before the war (2021) and after the
blockade of ports (2022-2023).

As we can see from the figure, before the war, sea
transport dominated in the export structure of oilseeds and
oil and fat products (about 90%). After the blockade of
ports, there was a significant reorientation of export flows
to rail (45%), road (30%), and river (20%) transport, which
led to an increase in logistics costs and delivery time.

In connection with the blockade of seaports, exporters
of oil and fat products were forced to develop and
implement alternative logistics routes. Based on the
analysis of industry practices, the following main routes
can be identified:

— western railway route: Ukraine — Poland — Baltic
Sea ports (Gdansk, Gdynia);

— south-western railway route: Ukraine — Romania/
Moldova — port of Constanta;

— danube river route: Ukrainian ports on the Danube
(Reni, Izmail, Kiliya) — ports of Romania and Bulgaria;

50

— road route: Ukraine —
Slovakia, Hungary, Romania).

To assess the economic efficiency of alternative logistics
routes, a comparative analysis of the costs of transporting
1 ton of sunflower oil from a producer in Central Ukraine
to the final buyer in Europe, the Middle East, and North
Africa was conducted (Table 2). This analysis methodology
corresponds to the approaches proposed in the works of
Lebedynska O. [4] and Makarenko S. [5].

As can be seen from Table 2, all alternative routes are
characterized by significantly higher costs compared to
traditional sea exports through the Black Sea ports. The most
economically efficient among the alternatives is the Danube
river route, but it is characterized by the longest delivery time.

For a more detailed analysis of the economic efficiency
of different logistics routes, a model for calculating the
total logistics costs for the export of oilseeds and oil and
fat products has been developed:

EU countries (Poland,

LC=TC+SC+HC+IC+0C,

where: LC —total logistics costs for the export of 1 ton of
products, USD/t;

TC — transport costs, USD/t;

SC - storage costs, USD/t;

HC - loading and unloading costs, USD/t;

IC — cargo insurance costs, USD/t;

OC - other costs (documentation, customs clearance,
etc.), USD/t.
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Based on this model, the calculation of total logistics
costs for different types of oil and fat products by alternative
routes was performed (Fig. 2).

The analysis shows that the most economically efficient
for the export of sunflower oil is a combined route, which
includes transportation by rail to the Danube ports of
Ukraine, and further by river transport to the port of
Constanta with subsequent transshipment to sea vessels.
This conclusion is consistent with the data from studies by
Lebedynska O. [4] and Shults S. and Lutskiv O. [2], who
also note the prospects of multimodal transportation for
optimizing export flows.

Currently, there are a number of obstacles that
complicate the effective diversification of logistics chains
for the supply of oilseeds and oil and fat products:

— infrastructure constraints — the railway infrastructure
of western regions of Ukraine and EU countries is not
sufficiently developed to handle increased export volumes.
A particular problem is the different rail gauge in Ukraine
and the EU, which requires transshipment of products at
the border;

— insufficient capacity of border crossings — waiting
time at the border can be up to 10-15 days, which
significantly increases the total delivery time and creates
risks for product quality;

— lack of specialized transport — there is a shortage of
railway tanks for oil transportation, as well as specialized
vehicles (tank trucks);
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— high cost of transportation — alternative routes are
characterized by significantly higher costs compared to
traditional sea exports, which reduces the competitiveness
of Ukrainian products in the world market;

— low speed of delivery — alternative routes often involve
longer delivery time, which creates additional risks for exporters.

To overcome these obstacles and improve the efficiency
of logistics chains for the supply of oil and fat products, the
following measures are proposed, which are partially based
on the recommendations of Melnyk T. and Puhachova K. [7]:

— development of multimodal transportation —
combining different types of transport allows optimizing
costs and delivery time. Particularly promising is the
combination of rail and river transport;

— investments in logistics infrastructure — construction
of new and modernization of existing elevators, terminals,
warehouses, and transshipment complexes, especially in the
western regions of Ukraine and at the border with the EU,

— creation of logistics hubs — formation of specialized
logistics centers for storage, transshipment, and processing
of oilseeds and oil and fat products;

— cooperation with European partners — expansion of
cooperation with European logistics companies and port
operators to increase the efficiency of export operations;

— digitalization of logistics processes — implementation
of digital technologies for optimization of logistics routes,
monitoring of cargo movement, and simplification of
document flow.

Table 2 — Comparative analysis of costs for exporting 1 ton of sunflower oil by alternative logistics routes, USD/t

Route To EU To Middle Eas To North Africa Average delivery time, days
Traditional v‘slae‘arl)(before the 40 55 60 15-20
Western railway 85 130 140 25-30
South-western railway 75 110 120 20-25
Danube river 65 100 110 25-35
Road transport 95 150 160 15-20

Source: calculated by the author based on data from logistics companies and expert assessments

Total logistics costs for the export of different types of oil and fat products
by alternative routes, USD/t

200

150

105
a5

Sunflower oil

Sunflower meal
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I Western railway route
South-western railway route
Danube river route
Road transport route

125
115

o5
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Fig. 2 — Total logistics costs for the export of different types of oil
and fat products by alternative routes, USD/t
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Table 3 — Projected indicators of the efficiency of logistics chains for the supply of oil and fat products

Indicator Current state | After implementing measures | Change, %
Average logistics costs for the export of sunflower oil, USD/t 110 90 -18,2
Average delivery time to the end consumer, days 25 22 -12
Capacity of border crossings, thousand t/month 450 600 333
Share of multimodal transportation in the total export volume, % 30 50 66,7
Volume of export of oil and fat products, million t/year 5 6,5 30

Source: calculated by the author based on expert assessments and forecast calculations

The calculations show that the implementation of the
proposed measures will reduce the logistics costs for the
export of sunflower oil by 15-20%, and delivery time — by
10-15%. Table 3 presents the projected indicators of the
efficiency of logistics chains for the supply of oil and fat
products with the implementation of the proposed measures.

It is important to note that the diversification of
transport and logistics chains for the supply of oilseeds and
oil and fat products creates not only economic advantages
but also ensures strategic sustainability of the industry
in conditions of geopolitical instability. The formation
of alternative export routes reduces the industry's
dependence on individual transport directions and reduces
risks associated with possible restrictions or blockade of
individual transport corridors. This is especially important
in the conditions of ongoing military aggression, which
creates a high level of uncertainty regarding the use of
traditional export routes through the Black Sea ports [2].

It should also be taken into account that military actions
have caused significant migration of the population,
including qualified specialists in the logistics industry.
According to the Ministry of Infrastructure of Ukraine [13],
the deficit of truck drivers and railway transport operators
is about 25-30%. This creates additional challenges for the
effective functioning of new logistics routes and requires
the development of training and retraining programs for
the transport and logistics sphere. The implementation of
digital technologies and automation of logistics processes
can partially compensate for the deficit of personnel, but
require significant investments [7].

Deepening the integration of Ukraine into the European
transport system opens new opportunities for modernizing
the logistics infrastructure and implementing modern
technologies for transportation and storage of oil and fat
products. According to experts from the Ukrainian Club of

Agrarian Business [9], about 65% of exporters of oilseeds
and oil and fat products have already reoriented their
logistics chains to European directions, with 42% of them
planning to continue using these routes even after the full
restoration of Black Sea ports. This indicates the formation
of stable business relationships with European partners
and the integration of Ukrainian producers into European
logistics networks, which will have a long-term positive
impact on the competitiveness of the domestic oil and fat
industry in

Conclusions

The blockade of Ukrainian seaports due to Russia's
military aggression has led to the need for diversification
of transport and logistics supply chains of oilseeds and oil
and fat products. The main alternative routes have become
the western and south-western railway routes, the Danube
river route, and road transportation.

The analysis of the economic efficiency of alternative
logistics routes showed that the most optimal is a combined
route, which includes transportation by rail to the Danube
ports of Ukraine with further transportation by river and sea
transport. However, all alternative routes are characterized
by significantly higher costs compared to traditional sea
exports through the Black Sea ports, which reduces the
competitiveness of Ukrainian products in the world market.

To improve the efficiency of logistics chains for
the supply of oil and fat products, a set of measures has
been proposed, including the development of multimodal
transportation, investments in logistics infrastructure,
creation of logistics hubs, cooperation with European
partners, and digitalization of logistics processes. The
implementation of these measures will reduce the logistics
costs for the export of sunflower oil by 15-20%, and
delivery time — by 10-15%.
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Key words: The study focuses on the accounting and theoretical aspects of fixed assets in
fixed assets, accounting, enterprises, which are an important part of the assets, production potential and
depreciation, asset classification, financial stability of economic entities. The relevance of this work is due to the
inventory, harmonization, growing requirements for transparency of financial reporting, the integration of
innovation, digital technologies. international standards, the need to automate accounting processes in the context

of globalization and digitalization of the economy. In the context of dynamic
economic changes, the issue of effective accounting of fixed assets becomes
critically important for ensuring long-term sustainability and competitiveness
of enterprises. The main hypothesis of the study states that improving the
classification, assessment and accounting of fixed assets will contribute to
increasing the efficiency of their use, reducing costs, improving management
decisions and adapting to changing business conditions.

The research methodology includes the analysis of scientific sources, regulatory
legal acts, accounting practices, as well as the application of systematization,
comparison and generalization methods. The research revealed the need to update
the classification of fixed assets, improve depreciation methods, adapt approaches
to the valuation and revaluation of assets, as well as introduce unified standards
for the use of digital technologies. This will contribute to the automation of
accounting processes, ensure accuracy, transparency and compliance with modern
requirements.

The practical significance of the work lies in formulating recommendations for
optimizing the accounting policy of enterprises, taking into account industry
specifics, legislative requirements, and innovative approaches. Progressive
depreciation methods, digitalization of inventory procedures, and harmonization
of reporting with international standards are proposed, which allows increasing the
competitiveness of enterprises in global markets.

The scientific novelty of the study lies in the substantiation of new theoretical
approaches to accounting for fixed assets, which take into account modern
economic conditions and changes in regulatory and legal support in the context of
digital transformation and harmonization of accounting processes. The results of
the study can be used to improve accounting efficiency, transparency of reporting
and adaptation of enterprises to modern challenges. Prospects for further research
include improving accounting methods, analyzing the impact of fixed assets on
the efficiency of the enterprise, assessing depreciation methods, studying the
impact of external factors, environmental aspects of fixed assets management and
introducing innovations in the use of fixed assets.
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OCHOBHI 3ACOBH HA IIAIPUEMCTBI: OBJIIKOBO-TEOPETUYHU ACIIEKT

I'opoxoBens F0.A., CeiicebaeBa H.I'., I'pinb B.IL., Cxpobina €./1.

3anopizekuil HayionanrbHull yHigepcumem
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Kurouogi cioBa:

OCHOBHI 3ac00H, OyXTanTepchbKuii
00JTiK, aMOpTH3aLlisl, Kiacudikaris
AKTHBIB, iIHBEHTapHU3AIlis,
rapMoHi3allis, iHHOBaii, TdpoBi
TEXHOJIOTII.

JlocmikeHHsT 30Ccepe/pkeHe Ha OOJIKOBO-TEOPETUYHHX AaCIEeKTaX OCHOBHHUX
3ac00iB y MIAMPHUEMCTBAX, SKi € BaXKIHUBOIO YaCTHHOIO aKTHUBIB, BUPOOHUYOTO
MOTEHIiaTy Ta IHAHCOBOT CTA0UILHOCTI FOCTIONAPCHKUX Cy0’ €KTIB. AKTYaJIbHICTh
miei poboti 00OyMOBIICHA 3pOCTAIOMUMHM BUMOTAMH J0 IPO30POCTi (hiHaHCOBOI
3BITHOCTI, IHTETpAIli€f0 MKHAPOJHHUX CTaHIAPTiB, HEOOXITHICTIO aBTOMATH3aLlii
00ITiKOBHX TIPOIIECiB B yMOBaxX Ii1o0aimizartii Ta nudposizamii ekonoMikn. B ymoBax
JUHAMIYHUX €KOHOMIYHHX 3MiH MUTaHHSA €(EKTHBHOTO 00Ky OCHOBHHX 3aC00iB
CTa€ KPUTUYHO BAKJIMBUM JUIsl 3a0€3MEUeHHs] JIOBIOCTPOKOBOI CTIHKOCTI Ta
KOHKYPEHTOCIIPOMOXKHOCTI  mianpuemMcTB. OCHOBHA Tirmore3a JIOCIIKEHHS
CTBEp/KY€, IIO IMOKpamieHHs Kiacudikamii, OIHKK Ta OOJIKYy OCHOBHHX
3aco0iB CHpUATHME IiABHUICHHIO e(DEKTUBHOCTI IX BHKOPUCTAHHS, 3MCHIIICHHIO
BUTpAT, MOJIMIICHHIO YIPAaBIIHCEKAX PIIEHB 1 amanTariii 10 3MiHIOBAHUX YMOB
rOCIIOAAPIOBAHHS.

MeTtonos10Tisl TOCIIKEHHsT BKJIIOYAE aHalli3 HayKOBHX JDKEpes, HOPMAaTHBHO-
MPaBOBUX aKTiB, IPAKTHUK OOIIKY, @ TAKOXK 3aCTOCYBaHHS METO/IiB CUCTEMaTH3allil,
MOPIBHSHHA Ta y3arajbHEHHS. Y IMpOIeci JOCIKEHHs BUSBICHO HEOOXITHICT
OHOBIICHHS  KJacH}ikalii OCHOBHHX 3aco0iB, BIOCKOHAJCHHS METOIIB
aMopTH3allii, ajanTamnii MiAXOAiB /IO OIIHKH Ta TEPEOIiHKH aKTHBIB, a TaKOX
3alpoBa/DKCHHS  yHI(DIKOBAHWX CTAaHAAPTIB Ui BHUKOPHCTAHHS MHU(POBUX
texHojorii. Ile cnpustume aBroMaTH3aiii OOJIKOBHX MPOIECIB, 3a0e3MCUUThH
TOYHICTB, TPO30PICTH 1 BIAMOBITHICTH CYy4aCHUM BHMOTaM.

[IpaktruHa 3Hauymicth poOOTH moisirac y (OPMYITIOBAaHHI PEKOMEHJAlii
JUIA ONTHUMIi3arlii 0OMIKOBOT MOMITHKA MIANPHUEMCTB 3 ypaXyBaHHSIM TalTy3eBUX
0COOIMBOCTEH, 3aKOHOIABYMX BUMOT Ta iHHOBAIIMHUX MmiaxoaiB. [IpomoHyroThCs
MIPOTPECHUBHI METOIM aMOpTH3amii, udpoBizamis IHBEHTapH3aMiHHUX TPOLEAYD 1
rapMOHI3allis 3BITHOCTI 3 MDKHAPOIHHUMHU CTaHAAPTAMHU, 10 JO3BOJISE ITiABUIIUTH
KOHKYPEHTOCIIPOMOKHICTB MIANPUEMCTB Ha INI00AJIbHUX PUHKAX.

HayxoBa HOBM3HA JJOCII/PKEHHS TIOJISITAE Y OOTPYHTYBaHHI HOBHX TEOPETHYHHX
MiIXOMIB 7O OOJIKYy OCHOBHHX 3ac00iB, IIO BPaxXxOBYIOTh Cy4YacHI E€KOHOMIYHI
YMOBH Ta 3MiHH HOPMAaTHBHO-TIPABOBOTO 3a0e3leueHHs B yMoBaxX HH(POBOL
Tparchopmarii Ta rapMoHi3alii 00miKOBHX MporeciB . Pesynsrarn 1oCmimKeHHS
MOXYTh OyTH BUKOPHCTaHI JUIsl IiJABUIIEHHS €()EeKTHBHOCTI OOJIKY, MPO30POCTi
3BITHOCTI Ta ajanTamii MiANPUEMCTB [0 Cy4YaCHHUX BHKIMKIB. [lepcriekTnBu
MOAAIBIINX JIOCTI/UKEHb BKJIIOYAIOTh BJOCKOHAJEHHS OOJIKOBHX METOIIB,
aHalli3 BIUTUBY OCHOBHHX 3ac00iB Ha e()eKTHBHICTH IMiAIPUEMCTBA, OIIHKY
aMOPTH3AIITHIX METO/IB, IOCIIPKEHHS BIUTMBY 30BHIITHIX (PaKTOPiB, €KOJIOTIIHI
aCTIeKTH YTPaBIiHHSI OCHOBHHMH 3ac00aMM Ta BIPOBAKCHHS IHHOBAIIN Y
BUKOPUCTaHHI OCHOBHHUX 3aCO0IB.

Statement of the problem

Topicality research main means conditioned theirs
key role in ensuring effective functioning enterprises.
Main means constitute significant part assets enterprises,
affecting the financial stability, production potential and
competitiveness. In the conditions globalization, technical
progress and strengthening transparency requirements
financial reporting, correct accounting main means
becomes critically important. Changes in the economic
environment and growth difficulties resource management
requires a review of approaches to the organization
accounting process. Effective using main means can be
achieved only if clear understanding theirs economic
essence, classification and influence on the formation the
financial result of the enterprise.

Analysis of latest research and publications

Research on fixed asset accounting has received
significant attention in the works of both Ukrainian
and foreign scientists. In particular: F. F. Butynets,
T. V. Baranovska, V. A. Kulyk, M. S. Pushkar. Despite
the significant contribution of scientists to the study of
theoretical and practical aspects of fixed asset accounting,
a number of important issues remain unresolved. In
particular, the classification of fixed assets requires
further improvement to adapt to new economic conditions
and industry characteristics. It is also relevant to study
approaches to the formation of asset useful lives that
take into account technological changes and the specifics
of the use of fixed assets in various fields of activity. In
addition, the introduction of modern digital technologies
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into accounting processes requires a revision of traditional
methods of valuation, revaluation and inventory of fixed
assets. The development of universal recommendations for
the implementation of innovative approaches to accounting
for these assets, taking into account international financial
reporting standards, is of particular importance.

Formulating goals

Itis believed that improving the classification, valuation
methods, and accounting for fixed assets, taking into
account current economic conditions and technological
changes, will help increase their efficiency, reduce costs,
and ensure compliance with international financial
reporting standards.

The purpose of the study is to analyze the theoretical
foundations of accounting for fixed assets at an enterprise.
This includes generalizing theoretical approaches to the
definition, classification, and valuation of fixed assets,
identifying key principles underlying their accounting, and
developing recommendations for improving the theoretical
framework.

The article consists of several sections. The first section
provides an analysis of the concept and classification
of fixed assets. The second section considers modern
approaches to depreciation, valuation and revaluation of
fixed assets. The third section offers recommendations
for improving the theoretical basis of accounting for fixed
assets at the enterprise. The conclusions summarize the
results of the study, confirm the hypothesis and identify
prospects for further developments in this area.

Presentation of the main research material

Fixed assets occupy an important place in the accounting
policy ofany enterprise, as they significantly affect the structure
of assets and the level of capital investments. Their accounting
and disclosure in financial statements are regulated by NP(S)
BO 7 “Fixed Assets”. According to this standard, fixed assets
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are tangible assets that are used for production purposes, the
supply of goods, the provision of services, leasing, as well
as for administrative or socio-cultural functions. The duration
of their useful life exceeds one year or the operating cycle
(depending on which is longer).

Fixed assets include: investment property, land, capital
expenditures for land improvements, buildings, structures,
machinery, equipment, vehicles, tools, appliances,
inventory, animals, perennial plantings, and other tangible
objects in this category (Table 1).

In addition, NP(S)BO 7 introduces the concept of
“Other non-current tangible assets”. These are assets with
a useful life of more than one year or operating cycle (if
longer), which are not included in fixed assets. These
include, in particular, library collections, low-value non-
current tangible assets, temporary structures, natural
resources and inventory containers.

The standard identifies key aspects relating to the
recognition, measurement and accounting for fixed assets [14] .

Thus, from the table it is clear that fixed assets in
most definitions of the authors are considered as tangible
assets or means of labor that are used by enterprises for
a long time (more than one year) and transfer their value
to products gradually through depreciation. They retain
their physical form and bring economic benefits in several
operating cycles.

Fixed assets constitute an important part of the assets of
most business entities. Their value is usually significant, but
it can only be included in expenses affecting taxation in the
form of accrued depreciation. Thus, the company's expenses
gradually include the depreciated value of the fixed asset.

Tax Code of Ukraine regulates this process by
establishing minimum amortization periods depending on
the group of fixed assets. There are 16 such groups, and the
amortization periods vary from 2 to 20 years [11] .

We suggest considering these groups and their
minimum acceptable useful lives (Table 2).

Table 1 — Generalization of the results of the study of the economic essence of the concept of "fixed assets"
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Butynets F. F. + +
Mikhailov A. M. + + + +
Verkhoglyadova N.I.,
Shylo V.P,, Ilyina S.B., + +
Kysla V.I.
Aggres O.G. + + + +
Kovalenko O.V. + + +
Gromova [.V.
Babyak N.D. + + +

Source: compiled by the authors based on source 5.

56



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

According to Article 1 of the Law of Ukraine “On
Accounting and Financial Reporting in Ukraine” dated July
16, 1999 No. 996-XIV, accounting policy is a set of principles,
methods and procedures that an enterprise chooses to prepare
and present financial statements [8]. International Accounting
Standard (IAS) 8 “Accounting Policies, Changes in Accounting
Estimates and Errors” provides a somewhat broader definition,
considering accounting policy as a set of principles, bases,
agreements, rules and practices used by a business entity in
preparing and presenting financial statements [8].

Also, Table 3 grouped how different researchers
interpret the concept of “Accounting Policy” (Table 3).

The enterprise independently establishes its accounting
policy and chooses the form of accounting, adhering to the
principles defined by law.

The accounting policy of the enterprise for fixed
assets is based on the established rules for their valuation,
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measurement and accounting, which directly affect the
financial results of the activity. According to subparagraph
14.1.138 of the Tax Code of Ukraine, fixed assets are
defined as tangible assets, including reserves of minerals
provided for use on subsoil areas. Fixed assets do not
include land plots, unfinished capital investments, public
roads, library and archival funds, tangible assets worth
up to 20,000 hryvnias, non-production fixed assets and
intangible assets. Such assets are used in the economic
activities of the enterprise, have a value of more than
20,000 hryvnias and gradually lose their value due to
physical or moral wear and tear. Their expected useful
life exceeds one year or the operating cycle, if it is longer.
These provisions define key aspects of accounting policies
that contribute to the accurate reflection of financial results
and ensure compliance with the requirements of tax and
accounting legislation [11].

Table 2 — Groups of fixed assets and their minimum useful lives

Group Name Useful life under the PKU
1 land plots the minimum allowable useful life has not been established
2 capital expenditures for land improvements not 15 years
related to construction

3 buildings, structures and transmission devices 20, 15 and 10 years respectively

4 machinery and equipment S years

5 vehicles 5 years

6 tools, appliances, inventory (furniture) 4 years

7 animals 6 years

8 perennial plantings 10 years

9 other fixed assets 12 years

10 library funds the minimum allowable useful life has not been established
11 low-value non-current tangible assets the minimum allowable useful life has not been established
12 temporary (non-title) structures S years

13 natural resources the minimum allowable useful life has not been established
14 inventory container 6 years

15 rental items 5 years

16 long-term biological assets 7 years

Source: Grouped by authors by source 11.

Table 3 — The concept of accounting policy

Researcher Treatment
"an enterprise's accounting policy is not just a set of accounting methods selected in accordance with
F.F. Butynets business conditions, but also the choice of accounting methodology, which provides the opportunity to use

different options for reflecting the facts of economic life in accounting (depending on the goals set)"

T. V. Baranovskaya
obligations to the state.

The accounting policy of the enterprise should be aimed at revealing the creative abilities of entrepreneurs
in increasing the efficiency of management, introducing new technologies to meet their own needs and fulfill

V.A. Kulyk

The accounting policy of an enterprise is an important tool that allows for a reasonable combination of state
regulation and the enterprise's own initiative in matters of organization and accounting.

M.S. Pushkar

"Accounting policy is the constitution of an enterprise, which provides for the rights and obligations of the
accounting system regarding the formation of information resources for managers"

L.G. Lovinska,

LB. Stefanyuk Law of Ukraine "On Accounting and

"an entity's accounting policy is a set of principles, methods and procedures used by an entity
for current accounting, preparation and submission of financial statements within the limits specified by the

financial reporting in Ukraine", accounting regulations (standards), other regulatory documents approved by
the Ministry of Finance and other executive authorities after consultation with the Ministry of Finance"

V.A. Derii

Accounting policy should be understood as the right of choice officially approved by the enterprise and
granted by the state, taking into account the specifics of the enterprise's activities and current legal acts,
relevant methods and forms, and accounting techniques.

Source: Grouped by authors by sources 1,2,3,6,7, 15.

57



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

The Order of the Ministry of Finance of Ukraine “On
Approval of Methodological Recommendations on the
Accounting Policy of an Enterprise and Amendments to
Certain Orders of the Ministry of Finance of Ukraine”
dated June 27, 2013 No. 635 established a regulatory
document regulating the accounting policy of an enterprise
in terms of fixed assets.

1) Depreciation methods for these assets, including
fixed assets, other non-current tangible assets, intangible
assets, long-term biological assets and investment property,
if they are recorded at historical cost.

In the order on accounting policy, the enterprise should
indicate the method of calculating depreciation of fixed assets
(Table 4). According to paragraph 145.1.5 of the Tax Code of
Ukraine [11], the enterprise may use the following methods:

In modern accounting practice, progressive depreciation
methods (Table 6) play an important role, allowing an
enterprise to effectively manage fixed asset costs and
which can be useful for analyzing and selecting the optimal
approach in managing an enterprise's assets.

Table 4 — Methods of depreciation of fixed assets
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For other non-current tangible assets, depreciation can be
calculated using the straight-line or production methods. In
the case of low-value non-current tangible assets and library
funds, depreciation can be calculated in one of two ways: in
the first month of use of the object - 50% of its depreciable
value, and the remaining 50% - in the month of its removal
from assets (write-off from the balance sheet), or in the first
month of use - 100% of the value of the object [11].

Thus, if an enterprise needs to minimize costs, it is
advisable to choose the 50/50 method, and if a business
entity seeks to reduce its financial result before taxation,
then in this case it can take into account the method
that allows for 100% depreciation, which is accordingly
enshrined in the accounting policy.

The cost characteristics of objects included in the
category of low-value non-current tangible assets can
be determined by the enterprise at its own discretion in
accordance with the NP(S)BO [14]. Any change in these
cost characteristics is considered a change in accounting
estimates. As a result of the change in cost characteristics,

Method

Characteristic

Rectilinear .
amount remains unchanged.

Depreciation is calculated evenly over the entire useful life of the asset. The annual depreciation

Reduction of residual value

Depreciation is charged on the residual value of the fixed asset, which decreases each year, so
depreciation deductions also gradually decrease.

Accelerated depreciation beginning of its useful life.

An increased depreciation rate is used, which allows for faster depreciation of the asset at the

Cumulative

Depreciation is calculated proportionally over the remaining useful life of the asset. The
depreciation amount is higher at the beginning and decreases towards the end of the useful life.

Industrial

Depreciation is calculated based on the volume of production or other indicator of asset usage.

Source: Grouped by authors by source 8.

Table 5 — Advantages and disadvantages of traditional methods of depreciation of fixed assets

Depreciation method Advantages

Disadvantages

Straight-line method of costs.

Simplicity of calculations, stability

Does not take into account the difference in depreciation of
assets in different years of use.

Cost reduction method

Takes into account depreciation,
more expenses in the first years.

The complexity of calculations requires constant
monitoring of monetary value.

Accelerated depreciation method
rapidly aging assets.

It reflects the depreciation cost of
an asset more quickly, useful for

May result in significant costs in the early years, which
will affect the financial results of the enterprise.

Cumulative method

Ability to adapt to changes in asset
usage throughout their service life.

Complexity in calculations and the need for detailed
accounting of asset use.

Production method

Corresponds to the actual use of
the asset, which allows for a more
accurate reflection of costs.

Not suitable for all types of assets, especially those that do
not have clear production metrics.

Source: Grouped by authors by source 12 .

Table 6 — Progressive methods of depreciation of fixed assets

Progressive method

Description

Accelerated depreciation

Using algorithms for automated calculation of depreciation costs,

method adapted to a rapidly changing environment.
Method based on production Implementing [oT to monitor equipment condition and automatically calculate depreciation
indicators costs based on actual usage.

Adaptation to international
standards

Using IFRS to harmonize approaches to depreciation and increase transparency
of financial reporting.

Digitalization of accounting
processes

ERP system integration to automate fixed asset accounting processes
and simplify depreciation calculation.

Flexible models

Development of flexible depreciation models that take into account changes
in market conditions and technological progress.

Source: Grouped by authors by source 12 .
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no adjustments are made in accounting for fixed assets that
were included in the balance sheet in previous periods.
This allows enterprises to maintain stability in accounting
policies and avoid the need to re-record accounting
records related to already recorded assets. Changing
cost characteristics can also be applied in the context of
updating or optimizing accounting processes, which can
increase the efficiency of asset management as a whole.

To ensure control over the availability and condition of fixed
assets, it is advisable to provide for an inventory procedure in
the order on the accounting policy of the enterprise. Such an
inventory is carried out in accordance with the requirements
of the "Regulations on the Inventory of Assets and Liabilities",
approved on September 2, 2014 by order No. 879.

The organization of the inventory is entrusted to the head
of the enterprise, who must create appropriate conditions
for its conduct in the shortest possible time, determine the
objects of the inventory, their number and terms of conduct,
except for cases when the inventory is mandatory.

In accordance with paragraph 18 of the "Regulations on
the Inventory of Assets and Liabilities" dated 02.09.2014
No. 879, during the inventory carried out in connection
with the change of the materially responsible person, the
procedure provides for the provision of receipts: the person

Table 7 — Periodicity of inventory of fixed assets
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receiving the assets confirms their receipt, and the person
transferring the assets confirms their transfer. In addition,
acts of acceptance and transfer of material values are drawn
up, and an agreement on full material liability is concluded
with the new employee. Two persons participate in the
process: the materially responsible person who is dismissed
and the person who assumes these responsibilities.

According to the Law of Ukraine "On Accounting
and Financial Reporting in Ukraine" dated July 16, 1999
No. 996-X1V, the periodicity of the inventory is specified
in the accounting policy and fixed by the order of the
enterprise, and is established by the owner or manager of
the enterprise, if its conduct is not mandatory by law [13].

The author, T. M. Vlasyuk, has developed regulatory
documents and formed the periodicity of inventory, which
can be followed by business entities [5].

Digitalization of fixed asset inventory procedures is a step
towards optimizing management processes. Each of them has
its own advantages and disadvantages, which can influence
the choice of the optimal solution for a particular enterprise or
industry, depending on needs and resources (Table 8).

The valuation of fixed assets consists in the monetary
expression of their value, which is necessary for the accurate
determination of the total volume of fixed assets, their

Types of property and financial obligations

Date of event Periodicity

Not earlier than October 1
Not earlier than October 1
Not earlier than October 1

At least once every three years
Once every five years

Within the established deadlines
Ministry of Culture

Buildings, structures and other immovable objects
Library funds
Museum treasures

Other fixed assets, low-value and perishable items
Not earlier than October 1

— in ministries, other central executive bodies, local state At least once every two years
administrations, their departments (departments), executive

bodies of local councils

Not earlier than October 1
As of January 1 and July 1

At least once a year
2 times a year

— in other institutions

Precious metals, precious stones and articles thereof, as well
as precious metals and precious stones contained in waste and
scrap

Capital works of an inventory nature and major repairs
Source : compiled by the authors based on source 5.

Not earlier than December 1 At least once a year

Table 8 — Digitalization of fixed asset inventory procedures

Procedure for digitizing fixed
asset inventory

Use of RFID technologies

Description

Implementation of radio frequency identification for automated calculation of fixed assets.
This procedure involves the installation of RFID tags on fixed assets, which allows auto-
matic reading of information about them using readers. This greatly simplifies the inventory
process and ensures accuracy of accounting.

Using mobile devices to collect real-time asset data. Mobile devices can be used to collect
asset data in the warehouse or production area. Workers can scan barcodes or manually
enter data on the spot.

Integration with resource management systems for monitoring and managing fixed assets.
ERP system integration allows an enterprise to centrally manage all aspects of fixed asset
accounting, including monitoring their value.

Mobile add-ons for fixed asset
accounting

Process automation through ERP
systems

Digital inventory lists Using spreadsheets or specialized software to maintain a list of fixed assets, spreadsheets
or specialized software to maintain lists of fixed assets simplifies the process of updating

information on deeds.

Analyze them using BI systems Using business intelligence to analyze inventory data and forecast fixed asset needs.
Business intelligence allows businesses to analyze fixed asset data and make forecasts of

their needs based on historical data.

Source: Grouped by authors by source 2.
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dynamics and structure, as well as for the calculation of the
economic indicators of the enterprise's activity for a certain
period. The initial cost of a fixed asset object is determined
depending on the method of its receipt by the enterprise.

The enterprise has the right to revalue fixed assets
if their residual value differs significantly from the fair
value at the balance sheet date. If one of the fixed assets is
revalued, all other objects belonging to the same group are
also subject to revaluation at the same date.

AccordingtoIFRS 13 “Fair Value Measurement”, certain
approaches and methods are used to estimate the fair value
of assets, including property, plant and equipment. Fair
value is defined as the price that could be received to sell an
asset or paid to transfer a liability in an orderly transaction
between market participants at the measurement date. The
frequency of revaluation of property, plant and equipment
should be such that the residual value at the balance sheet
date does not differ materially from its fair value. This is
an important aspect for ensuring the reliability of financial
reporting and increasing its transparency for external users,
such as investors and creditors.

It is worth noting that low-value non-current tangible
assets and library funds are not subject to revaluation if
their depreciation is carried out in accordance with the
methods. This allows the enterprise to focus resources on
managing fixed assets that have a significant impact on
financial results and strategic development.

Thus, the methodological and organizational
framework for the revaluation of fixed assets, taking into
account the approaches defined by IFRS 13, provides the
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enterprise with flexibility in asset management, increases
their economic efficiency, and contributes to the correct
reflection of assets in financial statements.

The process of harmonizing fixed asset accounting
reporting according to international standards involves
adapting national standards to international ones such as
International Financial Reporting Standards (IFRS), which
allows enterprises to align their accounting practices with
international requirements (Table 9), increase the clarity
and transparency of financial reporting, simplify the
comparison of financial information between enterprises
and countries, and attract foreign investment.

The main areas of harmonization include the unification
of accounting methods, the adaptation of legislation, and
the automation of accounting processes.

Recommendations for improving the theoretical basis
of accounting for fixed assets at the enterprise:

— develop a unified terminology for accounting for
fixed assets that meets international standards in order to
avoid ambiguities and simplify the process of learning and
implementing new methods;

— study and adapt international accounting standards
for fixed assets (IFRS) to national legislation, which will
improve the quality of financial reporting and facilitate
international cooperation;

— develop detailed methodological recommendations
for accounting for fixed assets, including the specifics of
depreciation, combining different depreciation methods
for different categories of fixed assets, revaluation of assets
and costs of accounting for their maintenance;

Table 9 — International standards for accounting for fixed assets to harmonize reporting
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II0/I0 3aCTOCYBaHHS CTaHIap-
TiB Yy KOHKPETHUX CUTYaIlisIX,
[IOB’I3aHMUX 13 BUIOM OCHOBHHUX
3aco0iB.

— Tirymauars cknanHi a00 HEOTHO3HAYHI
ACTEeKTH CTaHIAPTIB.

— 3a0e3MeuyoTh €MHE TPAKTYBaHHS
00JIIKOBUX TTOJI0KEHbD.

Crienmdivyna cutyariis B 00Ky
OCHOBHHX 3ac00iB (HapHUKIaI,
OpEH/Ia Y1 PEKOHCTPYKILIS).

Source: Grouped by authors by source 9.
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— implement information systems to automate
accounting processes, which will reduce the laboriousness
of accounting and increase data accuracy. This includes the
use of software to manage basic needs;

— establish internal control procedures over the form
of fixed assets, including regular inspections and audits,
to ensure the reliability of data and the efficiency of
asset use;

— organize training programs for accountants and
managers to improve their skills in the field of fixed
asset accounting, focusing on the latest methods and
technologies;

— conduct research into new approaches to fixed
asset accounting, including analysis of the impact of
technological innovations on asset management, such as
the Internet of Things ( IoT ) and blockchain ;

— develop methods for assessing the efficiency of
fixed assets use, allowing enterprises to more accurately
determine the profitability of investments in assets.

These recommendations will contribute to improving
the theoretical basis of accounting for fixed assets, which
in turn improves management decisions and financial
results of enterprises.

Conclusions from the research conducted

The study confirmed that improving the
classification, valuation and accounting of fixed assets
contributes to increasing their effective use, reducing
costs, improving management decisions and adapting
enterprises to changing economic conditions. The
authors emphasize the need to implement progressive
depreciation methods, regular revaluation of assets,
as well as the integration of digital technologies
to automate accounting processes and increase the
transparency of financial reporting.

The following stages of scientific research are aimed
at forming a comprehensive paradigm for improving
fixed asset accounting, which combines methodological,
analytical and innovative components:
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— improvement of accounting methods, which is
associated with determining the optimal ratio between
assets and enterprise performance by integrating
the analysis of nonlinear models - using polynomial
dependencies to assess the impact of the structure of fixed
assets on financial indicators, implementing specialized
software packages with the functionality of automated
depreciation calculation, asset status monitoring, and real-
time data synchronization;

— systematic analysis of factors influencing fixed assets
on the efficiency of the enterprise — analysis of the direct
impact between asset liquidity and the financial stability
of the enterprise, indirect effects caused by the imbalance
between production capacities and operational efficiency,
segmented time periods with significant structural shifts in
the entity's business model;

—multifactorial research of exogenous determinants, the
scientific tools of which include a mechanism for adapting
accounting procedures to the dynamics of macroeconomic
conditions  (inflationary  correctors, technological
obsolescence standards), scenario modeling of the impact
of regulatory changes on asset value parameters;

—research into the eco-oriented transformation of fixed
asset accounting, which involves the integration of ISO
environmental standards into the accounting assessment
system (in particular, carbon footprint and energy
efficiency analysis), asset life cycle methodology (LCA)
with an assessment of environmental costs at the operation
and disposal stages.

— research into implementing digital innovations for
predictive maintenance and real-time analysis of equipment
performance, providing analytical reports to predict the
optimal time for asset replacement based on depreciation
trends and market conditions.

Thus, a scientific approach to improving the accounting
system requires a synthesis of econometric modeling,
adaptive mechanisms for responding to external factors,
and interdisciplinary integration of ecological and
economic assessment criteria.
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The article explores current issues regarding the application of artificial
intelligence technologies in management accounting. Modern domestic business
is characterized by changes associated with the processes of digital transformation.
Management accounting, as a key tool for supporting management decision-
making, acquires new opportunities through the introduction of digital innovative
technologies. One of such technologies is artificial intelligence, which offers
new opportunities for automation, analysis and forecasting. The use of artificial
intelligence is one of the key tools that ensures the transformation of accounting
processes, thereby increasing their efficiency, reliability and adaptability to
changes in the market. The prerequisites and current directions for the application
of artificial intelligence in management accounting were clarified, the possibilities
of artificial intelligence technologies that can be used to increase the productivity
of management accounting at the enterprise were identified, in particular: expert
systems (planning, assessment, control, resource reporting and preparation of
external reports); data analytics (identification of new models of relationships in
large volumes of data); machine learning (analysis and identification of patterns
in data and use of information obtained from this data to improve decision-
making processes); neural networks (detection of fraud and unfair practices based
on the analysis of a significant number of transactions). The impact of artificial
intelligence technologies on the management accounting system was analyzed and
its main advantages and prospects were systematized, which includes automation
of accounting, increasing the efficiency of activities, conducting analysis,
processing large amounts of information and making management decisions,
at the same time, key risks that an enterprise may encounter are highlighted, in
particular: significant financial costs; regulatory barriers and technical limitations;
risks of loss of information confidentiality; the need for advanced training;
personnel adaptation and ethical aspects of implementing innovative technologies;
compliance risks. The prospects for the development of artificial intelligence
technologies for the transformation of management accounting and the formation
of competitive advantages and strategic business development are substantiated.
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3ACTOCYBAHHA WITYYHOI'O IHTEJIEKTY B YIIPABJIIHCBKOMY OBJIIKY:
KJIIOYOBI ACIIEKTH, IEPCIHEKTUBU TA PUSUKHU

Hymxkaps L.B., IIpockypina H.M., Moxukosa L.B.

3anopizvkuil HayionanrbHull yHigepcumem

Yrpaina, 69011, m. 3anopisicocs, eyn. Yuisepcumemcora, 66

Kurouosi ciioBa:
YIPaBIIHCHKUH OOIIK, IITYYHUIN
IHTEJICKT, TEXHOJIOT1] ITyYHOTO
IHTEIICKTY, MAIIMHHE HABUYAHHSI,
HEHpPOHHA Mepexa.

VY crarTi AOCHI[UKEHO aKTyaldbHI NHTAHHS INOJO 3aCTOCYBAHHS TEXHOJOTIH
IITYYHOTO I1HTEJEKTY B YIPAaBIiHCHKOMY 00miKy. Cy4acHOMY BiTUH3HSIHOMY
0i3Hecy mpuTaMaHHi 3MiHH, 1110 OB’ sI3aHi 3 mponecamu udpoBoi TpaHcdopmarii.
VYnpaBiniHCEKUE  OOMIK, SK KIIOYOBMH IHCTPYMEHT IIIATPUMKH TIPUHHSATTS
YIPaBIiHCBKUX PillleHb, HA0YBa€ HOBUX MOXKJIMBOCTEH 3aBJISKH BIPOBAKCHHIO
nu(pOBUX IHHOBAMIWHUX TEXHOJOTiIH. OMHIEI0 3 TAKUX TEXHOJIOTIN € MITYyIHHH
IHTENEKT, SKUH MPOMOHYE€ HOBI MOXJIMBOCTI JJIsl aBTOMAaTH3alii, aHamizy Ta
MPOTHO3YBaHHS. 3aCTOCYBAaHHS LITYYHOTO IHTENIEKTY € OJHUM 13 KIIIOUOBHX
iHCprMeHTiB mo 3abe3nedye TpaHC(i)opMauuo 00JTIKOBUX npouecus TUM
CaMHMM HiJIBHUILYIOYM iX €(EeKTHBHICTD, I[OCTOBlpHICTL Ta QJaNTUBHICTH 10
3MiH Ha PUHKY. 3’sCOBaHO NEPEIYMOBH Ta AKTyaJbHI HalpsMU 3aCTOCYBAHHS
MITY9HOTO 1HTENEKTY B YIPABIIHCHKOMY OONIKYy, BHU3HAYCHO MOXIIUBOCTI
TEXHOJIOT1H IITYYHOTO IHTENIEKTY, SIKi MOXKYTh 3aCTOCOBYBATHCS JUIA ITiABUIICHHS
HPOJYKTHBHOCTI YIIPaBJIiHCHKOIO OOJIKY Ha IMIANPUEMCTBI, 30KpeMa: eKCIepTHI
cucTeMH (TUTaHyBaHHS, OIIHKA, KOHTPOJIb, 3BITHICTh 32 PECypcaMHy Ta IMiJrOTOBKa
30BHINIHIX 3BITIB); aHAIITHKA JaHUX (BUSBICHHSI HOBUX MOJCIICH B3a€MO3B’SI3KiB
y BeIMKHX 0O0csArax MIaHWX), MAallMHHE HABYaHHS (AaHATI3 1 BUSBICHHS
3aKOHOMIPHOCTEH y TaHMX Ta BUKOPHCTAHH: iHPOpMAIlii, OTpIMAHOI 3 IINX JaHWX,
JUTSL TIOKPAIIEHHS TIPOIECiB TMPUHHATTS PIllleHb); HEHPOHHI Mepeki (BUSBICHHS
(hakTiB maxpaiictBa Ta HEIOOPOCOBICHOI JiSUIHOCTI HA OCHOBI aHAJI3y 3HAYHOI
KiJIbKOCTI orepartiii). [IpoananizoBaHo BIUIMB TEXHOJIOTIH MITYYHOTO IHTEIEKTY Ha
CHCTEMY YINPaBIIHCHKOTO OOJNIKY Ta CHCTEMaTH30BaHO HOrO OCHOBHI IIepeBary i
MIEPCIICKTUBH, [0 BKITFOYA€ aBTOMATH3AIIi10 OyXTalTepChKOTO OOIIKY, ITiABUICHHS
e(heKTUBHOCTI MisITFHOCTI, TPOBEICHHS aHAaIi3y, OOpPOOKH BEIMKHX MAaCHUBIB
iH(opMarii Ta MPUAHATTI YIIPABIIHCHKHUX PIllICHb, PA30M 3 THM BHIIICHO KIIIOYOBI
PHU3HMKH 3 SIKHM MOXKE€ CTUKHYTHCS ITiJIIPHEMCTBO, 30KpeMa: 3HauHi (iHAaHCOBI
BUTpaTH; HOPMAaTHBHO-IIPaBOBI 0ap’€py Ta TEXHIYHI OOMEKEHHS; PU3UKU BTPATH
KOH(ieHIiHHOCTI iHpopManii; moTpeda y miABHIIEHHI KBami(ikamii; axanraris
MePCOHAIy Ta CTHUYHI AacCIeKTH BIPOBA/DKCHHS IHHOBALIMHUX TEXHOJOTIH;
KOMILITA€HC-PU3HKH OOrpyHTOBaHO TMEPCHIEKTHBH  PO3BHTKY TEXHOIIOTiH
IITyYHOTO 1HTEJIEKTY JIJIs TpaHC(bopMaun YIPaBITiHCHEKOTO 00Ky Ta pOpMyBaHHS
KOHKYPEHTHHUX TIepeBar i CTpaTeriyHoro po3BUTKy Oi3HeCY.

Statement of the problem

In the conditions of the modern business environment,
which is characterized by dynamic changes, global
competition and increased complexity of production
and logistics processes, there is a need to use innovative
technologies in accounting. The application of artificial
intelligence technologies in management accounting at
domestic enterprises is not yet widespread. Given that
management reporting is confidential information, the
development of tools based on artificial intelligence and
their practical implementation are carried out in a protected
space so as not to lose competitive advantages. However,
artificial intelligence in management accounting is a
necessary tool for improving the efficiency of management
decision-making. It analyzes large volumes of financial and
operational data, identifies patterns and trends, can forecast
financial indicators, assess risks and develop optimization
strategies. The application of artificial intelligence
technologies in management accounting allows you to
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make informed decisions regarding budgeting, investment,
as well as determining growth and development strategies
for the enterprise. In general, the use of Al in management
accounting expands the capabilities of management
personnel, contributes to the optimization of resource
use and the achievement of greater competitiveness of
the enterprise in the market. In the future, technological
innovations, in particular artificial intelligence, will
significantly affect management accounting. These changes
require new knowledge and skills from specialists who
want to maintain their competitive advantage and work
confidently with artificial intelligence.

Analysis of recent studies and publications

The integration of innovative technologies into
accounting processes is an objective necessity of
today, therefore their implementation in accounting is
increasingly being discussed in scientific circles. One of
such innovations is artificial intelligence, which is at the
stage of its active development. However, the issue of
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using artificial intelligence in management accounting
has not yet received significant attention in the works of
domestic scientists.

Thus, Lyakhovich G.I., Vakun O.V. investigate the
potential possibilities of using artificial intelligence to
increase the efficiency of the management accounting
system [4]. Modern aspects of the application of Al in
management accounting are considered by Pravdyuk M.V.
and Filipov R.V. [6]. Artificial intelligence technologies in
management accounting and the possibilities of their use
are revealed by Hocha N.V., Tenyukh Z.I., Pelekh U.V.
[9]. The study by Shigun M.M., Furda V.O. is devoted to
determining the key prospects for the application of artificial
intelligence methods in the field of management accounting
to optimize the further implementation of specific practical
tasks [10]. At the same time, the issue of digitalization
as a tool for optimizing management accounting at
domestic enterprises is revealed by Pushkar LV,
Gladchuk G.G., Khrapach K.G. [7]. Sklyaruk LP.,
Vovk N.O. investigate the transformation of management
accounting in the context of digitalization and analyze how
digital innovations can contribute to the efficiency and
adaptability of management accounting [8].

The issue of the use of artificial intelligence in
management accounting was indirectly, through the
prism of the use of Al in accounting, studied in the works
of such scientists as: Gnatyeva T. M., Yakovenko A. O.,
Zlatova M. G. [2]; Bilous O. S., Kundeus O. M. [1];
Kryvoshey O. V. [3]. The prospects for the use of artificial
intelligence and its practical significance are revealed by the
provisions of the National Strategy for the Development of
Artificial Intelligence in Ukraine for the Period 2021-2030
[5]. It should be noted that the topic of the use of artificial
intelligence in management accounting is not sufficiently
covered in the works of domestic scientists and requires
further research and development.

Objectives of the article

The purpose of the article is to study the main
technologies of artificial intelligence and their capabilities
for improving the management accounting system at
the enterprise, taking into account the existing risks and
prospects for accelerating the development of management
accounting based on artificial intelligence.

The main material of the research

Artificial intelligence technology, in one form or
another, is becoming widespread in all areas of the
economy, including accounting. The development of
artificial intelligence is changing the way accounting tasks
are performed, with the potential to transform the entire
profession.

Artificial Intelligence is a branch of computer science
that studies methods and algorithms for creating automated
systems capable of performing cognitive functions
inherent in the human mind. To achieve its goals, the field
of artificial intelligence uses a combination of approaches
from mathematics, statistics, information theory, machine
learning, neuroscience, and software engineering, creating
a basis for automating complex processes in various
fields [3]. Based on the analysis of scientific approaches
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to defining the concept of artificial intelligence [1, 2, 6],
this category will be understood as a branch of computer
science that studies the creation of software systems and
algorithms that are endowed with the ability to perform
tasks that usually require the application of human
intelligence, in particular: the ability to think; understand;
generalize and learn from experience.

The goal of Al technology development is to reduce
the use of human resources to solve complex intellectual
tasks that are difficult to manually algorithmize due to their
multifactorial nature and complexity [11]. Management
accounting in the modern economic environment
increasingly relies on digital tools and technologies, such as
ERP systems, Cloud technologies and computing, Big data,
Block chain and Artificial intelligence, which contribute to
new opportunities for collecting, processing and analyzing
accounting and analytical data [8]. The formation and
strengthening of the competitive environment forces
management structures to respond in a timely manner
to changes in the market situation. In this context, the
requirements for management accounting as a basis for
ensuring the adoption of sound management decisions are
increasing. That is why artificial intelligence is developing
every year and gradually occupying important links in
business. The use of artificial intelligence technologies
allows you to perform various tasks faster, more
accurately, increase the efficiency of accounting processes,
data analysis and decision-making, and also reduce the
involvement of human resources. So, the current directions
of application of artificial intelligence technology in
management accounting are shown in Fig. 1.

—

Automation of accounting processes

Analysis and forecasting

Monitoring and error detection

Atrtificial

intelligence

Improving decision-making

Intelligent document processing

Integration with other systems

)
]
]
]
]
]

=

Fig. 1 — Directions of application of artificial intelligence
in management accounting

Let's take a closer look at each of these areas.

First of all, automation of accounting processes is
that artificial intelligence can significantly facilitate and
accelerate many aspects of management accounting by
automating routine and labor-intensive tasks. For example,
data entry, processing and classification of transactions,
which allows you to reduce errors and the cost of employee
time, as well as reduce the cost of administrative tasks.

Artificial intelligence is able to analyze data and predict
indicators. Automation of these processes helps to quickly
identify trends and patterns. Thanks to this, machine

65



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

learning algorithms can predict future financial results,
demand for products, costs and other key indicators, which
helps to make informed decisions. Monitoring and error
detection. With the help of artificial intelligence, you can
detect atypical transactions or anomalies in accounting
systems that may indicate financial violations, fraud or
errors in data processing, which in turn allows you to
quickly respond to potential problems and reduce risks
when conducting management accounting.

Thanks to the use of artificial intelligence, it is possible
to optimize a number of processes, for example, automatic
generation of reports. This process can occur automatically
based on real-time input data, which allows managers
to receive up-to-date information without having to
spend time on manual reporting. Also, thanks to artificial
intelligence, it is possible to optimize the process of
analyzing financial efficiency, because artificial intelligence
allows you to analyze not only quantitative criteria, but
also the relationships between various financial indicators.
For example, between advertising costs and sales growth,
which allows you to take into account the efficiency of
various business processes and make decisions on them in
the context of management accounting.

In general, due to the constant improvement of the
functions performed by artificial intelligence, it is possible
to conduct analysis of various processes through Al, and
based on the conclusion to it, make informed decisions,
providing detailed descriptions of the data obtained thanks
to a computer program, analysis of financial data, forecasts
and other factors. This allows you to thoroughly plan the
company's development strategy, reduce business risks
and increase the efficiency of management decisions. In
the process of intelligent document processing, the use
of artificial intelligence has become an integral part of
management accounting. In particular, natural language
processing (NLP) technologies can automatically process
and classify documents (invoices, contracts, etc.), which
allows you to reduce labor costs and reduce the likelihood
of errors when entering data manually.

Also, artificial intelligence, through its large base
of various software and forms of use, allows for the
integration of other systems into management accounting.
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For example, customer relationship management through
Customer Relationship Management (CRM) or enterprise
resource planning Enterprise Resource Planning (ERP),
which improves the connection between financial and
operational data, provides a more complete picture of
the company's activities [9]. As noted earlier, artificial
intelligence has a wide base of different technologies, each
of which specializes in certain capabilities (Fig. 2).

It should be noted that artificial intelligence includes
specific areas of technology that can be used to improve the
productivity of management accounting in an enterprise, in
particular:

— Expert systems (planning, evaluation, control,
reporting on resources and preparation of external reports);

— Data analytics (identifying new patterns of
relationships in large volumes of data);

— Machine learning (analyzing and identifying patterns
in data and using information obtained from this data to
improve decision-making processes);

— Neural networks (detecting fraud and unfair
practices based on the analysis of a significant number of
transactions).

Expert systems are computer programs or subsystems
that integrate expert experience into a knowledge base
system.

For management accounting, expert systems are used
in inventory control, variance analysis, cost analysis,
and diagnostics of management control systems. They
can also be used in management accounting to automate
the analysis of financial data, identify unusual situations,
and provide recommendations on financial and economic
activities [9]. In the context of management accounting,
expert systems can increase the efficiency of planning,
evaluation, control, and preparation of external reports, as
well as checking the accuracy and reliability of financial
and accounting information. That is, expert systems can
help reduce risks by providing more reliable management
accounting information.

Data Analytics has a significant impact on the work
of a management accountant, as it allows you to discover
new patterns of relationships in large volumes of data,
and also provides improved data analysis and support

Machine learning

Neural networks

|
(oo
[

Artificial intelligence
technologies

Reinforcement learning

Natural Language
Processing

[ Computer recognition

Fig. 2 — Basic artificial intelligence technologies
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for decision-making based on management accounting
information [4]. It is important to ensure the connection
between data analytics, business intelligence and the
productivity of management accountants. Without data
analysis tools, an accountant will not be able to effectively
perform his tasks in today's digital environment.

Machine Learning is a subfield of artificial intelligence
in computer science that uses statistical techniques to give
computers the ability to learn from data without explicit
programming [10]. Machine learning in management
accounting can be used to automate and optimize many
financial and production processes. Machine learning
algorithms can help analyze large amounts of financial
data, predict performance, identify threats, and recommend
optimal strategies. This will contribute to the accuracy of
forecasts, reduce risks, and optimize financial management,
and as a result, increase business efficiency.

In the matter of detecting risky or potentially fraudulent
activities in the enterprise, management accountants (as
well as internal auditors) will find a neural network useful.
Neural Networks are another area of artificial intelligence
that aims to simulate the analytical mechanisms
implemented by the human brain [10]. They are more
advanced machine learning algorithms, computing
systems that are capable of finding more complex
patterns. In management accounting, a neural network is
an effective tool for detecting fraud by analyzing the data
that is available for building a network and the need to
detect unusual transactions. Neural networks can also be
used to analyze customers and suppliers. When analyzing
cooperation with buyers and suppliers in an enterprise,
difficulties may arise, especially if there are a large number
of counterparties. A management accountant using neural
networks can analyze and identify the most profitable
counterparties, identify debtors, and, if necessary, divide
them into groups, classify them according to certain
indicators, if this is necessary for analytical work [4].

So, we can systematize the positive impact of the use
of artificial intelligence technologies on the management
accounting system (Fig. 3).

Input/Output

Increasing business

competitiveness Al-based analytical tools

Making management
decisions

Optimization of
management accounting

Fig. 3 — The impact of artificial intelligence
on management accounting

The use of artificial intelligence technologies in
management accounting has significant advantages
and opens up certain prospects. However, Al also has a
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number of disadvantages and problematic aspects, namely:
training artificial intelligence models and experiments with
them requires large data sets, training time and powerful
equipment with a graphics processor and a large amount
of RAM. Also, the use of Al in management accounting
may encounter certain problems, in particular: insufficient
quality data for training models, the need for a large amount
of technical expertise, and others (Table 1).

Table 1 — Advantages and prospects, disadvantages and
risks of using Al in management accounting

Advantages and prospects Disadvantages and risks

Source: grouped based on [9, 7, 10]

Therefore, for the effective implementation of
artificial intelligence technologies in the management
accounting system, companies must first assess the
presence of prerequisites, namely: the growth in the
volume and complexity of data that need to be processed
and analyzed; the increase in the complexity of business
operations due to the expansion of markets and the
development of new technologies; the relevance of the
introduction of innovations; the spread of technological
solutions in business. It is also important to assess their
own needs and capabilities, thereby reducing possible
financial and operational risks. It can be considered that
artificial intelligence is a catalyst for the transformation of
approaches to doing business and organizing management
accounting.

The relevance and importance of the practical
application of artificial intelligence elements in all spheres
of the national economy is evidenced by the approval
by the Cabinet of Ministers of Ukraine of the National
Strategy for the Development of Artificial Intelligence for
the period 2021-2030 [5]. The main purpose of which is to
create a balanced legal framework for the development and
integration of artificial intelligence, which will promote
investments and innovations, minimizing potential risks
and solving a set of problems that require solutions at
the state level. All this indicates the importance, targeted
orientation and potential of the development of artificial
intelligence in Ukraine.

Conclusions

The concept of artificial intelligence is based on
the ability of information systems to detect patterns
in structured and unstructured data, predict outcomes
based on the results of analyzing large amounts of
information, and optimize decision-making processes in
complex multifactorial decision-making environments.
The application of artificial intelligence in management
accounting aims to increase the productivity of accountants
who perform management accounting and form an
information base for making management decisions.

Relevant areas of application of artificial intelligence
technology in management accounting have been
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identified: automation of accounting processes; analysis
and forecasting; monitoring and detection of errors;
process optimization; increasing the validity and efficiency
of decision-making; intelligent document processing and
integration with other systems.

Having analyzed the role and impact of artificial
intelligence technologies on the management accounting
system, it was found that the use of Al has significant
advantages and prospects: automation and acceleration of
management accounting and analysis processes, control
and rapid sorting of information into certain categories,
detection of errors and fraud, etc. However, it is worth
noting that artificial intelligence has disadvantages and
risks: significant financial costs; regulatory barriers
and technical limitations; risks of loss of information
confidentiality; the complexity of integrating artificial
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intelligence technologies with software products already
existing at the enterprise; the lack of qualified specialists
and a low level of digital literacy imply significant costs
for personnel training; the need for constant monitoring
and updating, as technologies are constantly changing,
this can lead to additional costs and be a resource-
intensive process for the company. However, despite
the negative aspects, the opportunities provided by
artificial intelligence in management accounting and its
advantages are much more significant and promising.
Of course, innovation cannot be ignored, because the
application of artificial intelligence technologies will help
bring the management accounting system to a new, higher
quality level. This, in turn, will provide the enterprise
with competitive advantages, operational efficiency and
strategic business development.
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In today’s dynamic economic environment, enterprises face increasing challenges
in terms of effective financial management, risk assessment and strategic
decision-making. In the face of constant market changes, price fluctuations,
global competition and unstable external factors, the ability of a business to
quickly and accurately forecast its financial results plays a key role. Traditional
financial analysis tools, which are based on historical reports and linear models,
are increasingly proving insufficient to fully take into account all the variables that
affect the financial stability of the enterprise. In this context, innovative approaches,
in particular the use of Big Data processing technologies, come to the fore.

Big Data is not only huge amounts of digital information, but also a new way of
thinking in financial management. Thanks to modern information systems, enterprises
can collect, process and analyze data from dozens of sources: transactional systems,
CRM platforms, social networks, Internet resources, sensors, etc. All this allows you
to detect hidden patterns, model future financial flows, quickly identify risks and
predict the effectiveness of management decisions. It is analytics based on Big Data
that provides a new quality of decision-making, more accurate, more adaptive and
one that takes into account the multifactorial reality of modern business.

The value of Big Data in financial forecasting also lies in the ability to provide
up-to-date, relevant and personalized data for different divisions of the enterprise.
This allows you to integrate financial analytics with production, marketing and
logistics processes, forming a single information and analytical platform for
management. The use of big data not only improves the accuracy of forecasts,
but also optimizes budget planning, increases investment efficiency, allows you to
minimize costs and avoid financial losses in the future.

POJIb BEJIMKUX JAHUX B ITPOT'HO3YBAHHI
PIHAHCOBHUX PE3VYJIBTATIB NI AITPUEMCTBA

CeiicedaeBa H.I'., [Ipockypina H.M., Ynonosa 51.B., Kounk €.P.

3anopizvKutl HaYiOHANLHUL YHI6Eepcumem

VYrpaina, 69011, m. 3anopisicocs, eyn. Yuieepcumemcoxa, 66

KuiouoBi ciioBa:

Benuki nani (Big Data).
IHHOBALIIMHI TEXHOJIOTI],
iH(popMaIiiftHi cucTeMH,
(hiHaHCOBE MPOTHO3YBAHHS,
iHTerparis.

Big Data — nie He snme BennuesHi MacuBu 1udpooi iHdopMariii, a i HoBHii ciocio
MUCIICHHS y (PIHAHCOBOMY MCHEIKMEHTi. 3aBISKHA CYYacCHHM iH(MOPMAIiHHIM
CHCTeMaM, MiANPUEMCTBA MOXYTh 30upard, oOpoONsITH il aHamizyBaTh HaHi 3
JIECATKIB JpKepen: TpaH3akuiiiHux cucteM, CRM-mardopm, coriaabHUX MEpex,
IHTEpHET-PecypciB, CEHCOPIiB TOIIO. Yce IIe J03BOJSE BHSBIATH IPHXOBaHI
3aKOHOMIpPHOCTI, MOZETIOBATH MalOyTHI (piHAHCOBI ITOTOKH, OTIEPATHBHO BUSBIIATH
PH3MKHM Ta MPOTHO3YBaTH €()eKTUBHICTH YMPaBIiHCHKUX pimieHb. Came aHaiTHKa
Ha OCHOBI Big Data 3abesnedye HOBY SIKICTh HPHHHATTS pIlICHb, TOYHILLY,
aJl@aNTHBHILL i TaKy, 10 BPaxoBye 0araro(pakTopHy peaibHiCTh Cy4acHOro Oi3Hecy.
3uauenns Big Data y (inaHcoBoMy MpOrHO3yBaHHi MOJISTa€e TAKOK Y 3IaTHOCTI
HaJ[aBaTH aKTyaJIbHi, PEJICBAHTHI i IIepCOHAI30BaHI JaHi UL Pi3HUX M1iAPO3aiTiB
nignpuemctsa. Lle no3Bossie iHTerpyBaru piHaHCOBY aHANITHKY 3 BUPOOHUYMMH,
MapKeTHHIOBUMH Ta JIOTiICTHYHUMH IIPOLIecaMu, (POPMYIOUH €IMHY iH(pOpMaIiiHO-
AHANITHYHY IUTaTGOPMY JUTS YIIPABIIiHHS. 3aCTOCYBaHHS BEJIMKUX JTAHUX HE JIUILE
MOKpAIITy€ TOYHICTh MIPOTHO31B, a i ONTUMIi3ye OIOMKETHE TUTAHYBAHHS, IT1BHIY€E
e(eKTUBHICTh 1HBECTHIIIH, JO3BOJISIE MIHIMI3yBaTH BHUTPAaTH Ta YHUKHYTH
(hiHAaHCOBUX BTpaT y MaltOyTHEOMY.
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Big Data — 11e He nuiie Benmuue3Hi MacuBH IUQpoBoi iHdopmartii, a i HoBuUit criocid
MHUCIICHHS y (PIHAHCOBOMY MEHEIKMEHTi. 3aBIAKHA CYYacHHM iH(MOPMAIiHHIM
cHCTeMaM, MIAMPUEMCTBA MOXYTh 30upard, OOpOOISITH il aHami3yBard HaHi 3
JIECATKIB JpKepen: TpaH3akuiitHux cucteM, CRM-margopm, coriaibHUX MEpex,
IHTEepHET-pecypciB, CEHCOpIB TOIIO. Yce Ie JI03BOJSE BUSIBIATH HPHXOBaHI
3aKOHOMIPHOCTI, MOZIENIOBATH MaliOyTHI ()iHAHCOBI ITIOTOKH, ONIEPATHBHO BUSIBIISITH
PU3UKH Ta MPOTHO3YBaTH C(PEKTUBHICTh YIIPABIIHCHKUX pimeHb. Came aHaTiTHKA
Ha ocHOBI Big Data 3a0e3medye HOBY SKICTh HPUHHATTA PIllIeHb, TOYHIIILY,
aIaNTUBHIIILY I TaKy, 10 BPaxoBye 0arato(haKTOpHY peabHICTh Cy4acHOT0 Oi3HECYy.
3nauenns Big Data y ¢iHaHcOBOMYy NpOrHO3yBaHHI IOJISITAE TAKOXK y 30aTHOCTI
HaJlaBaTH aKTyasbHi, peJICBAHTHI i IEpCOHAII30BaHI IaHi AJIsl PI3HUX MiIPO3/ALTiB
nianpuemctsa. Lle 103Bossie iHTerpyBary (piHaHCOBY aHAJITHKY 3 BUPOOHHUYNMH,
MapKEeTHHTOBUMH Ta JIOTICTUIHUMHU ITPOIIecaMu, pOPMYIOUH € TMHY iH(pOpMaIiiifHo-
AHAIIITHYHY TUIAaTGOPMY IS YIIPaBIiHHA. 3aCTOCYBAaHHS BEIUKHUX JaHUX HE JIUIIIS
MOKPAIITY€E TOYHICTh IIPOTHO3IB, a i ONTUMI3y€ OIOMKETHE ITAHYBAHHS, IT1BHIILY€
e(eKTUBHICTh 1HBECTHIIH, JO3BOJIIE MIHIMI3yBaTH BHUTPAaTH Ta YHUKHYTH
(hbiHaHCOBUX BTpAT y MaiiOyTHEOMY.

Statement of the problem Presentation of the main research material

In the modern digital environment, the term Big Data
has gained exceptional popularity in various sectors of
the economy, including accounting, auditing, finance,
marketing, logistics, and others. This concept has become

Traditional methods of financial analysis and
forecasting, based on historical data and static approaches,
no longer meet the needs of business in a rapidly changing
market. There is a need to implement innovative approaches

to forecasting that are able to process both structured and
unstructured information in large volumes.

The problem is that a significant part of enterprises
does not use the potential of Big Data in financial
forecasting due to the lack of appropriate IT infrastructure,
qualified personnel, or due to insufficient awareness of the
capabilities of such technologies. This limits the accuracy
of forecasts, complicates the adoption of informed financial
decisions and reduces the competitiveness of the company.

Analysis of latest research and publications

In scientific literature and practice, more and more attention
is paid to the topic of Big Data and its application in the economy.
Research by scientists, in particular, such as Balabanov O.S.,
Dzyamudych M.1., Kanygin S.M., Nikitenko K.S., Pichkurova
Z.V., Samoilenko L.B. and others, demonstrate the significant
potential of Big Data in transforming accounting, auditing and
financial forecasting systems.

The works of these authors describe big data analytics
tools (for example, machine learning, predictive modeling,
natural language processing), but the issue of adapting Big
Data to the practice of small and medium-sized businesses
in Ukraine, as well as the integration of these technologies
into accounting and analytical systems of enterprises,
remains insufficiently studied.

Formulating goals

The purpose of the research is:

— study the role of big data technologies in forecasting
the financial results of the enterprise;

— analysis of modern information systems that provide
Big Data processing;

— identification of the advantages and risks of
implementing Big Data in financial activities;

— formulation of recommendations for the
implementation of Big Data technologies in accounting
practice.
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synonymous with deep analysis, high-speed information
processing, and the ability to forecast based on complex
models. Despite the frequent use of the term, it is important
to understand its essence, characteristics, and significance
for the activities of enterprises in the 21st century.

Big Data are extremely large amounts of information that
cannot be processed by traditional methods and analysis tools
[3, pp. 97-100]. It is not only about large volumes of data, but
also about their diversity, speed of receipt, complexity of the
structure, and the need for constant updating. The term “big
data” first began to be used in the IT environment in the late
90s, but it became truly widespread with the development
of the Internet of Things, social networks, mobile devices,
cloud technologies, and artificial intelligence.

The classic definition of Big Data is often based on the
concept of “5V”, which includes five main characteristics
of big data (Fig. 1): Volume, Velocity, Variety, Veracity,
Value [1, pp. 47-51].

Variety
Velocity 0 Value
Volume Veracity
c BIG DATA'S o
5V -

Fig. 1 — The 5Vs of Big Data

Volume is the first and most obvious characteristic
of Big Data. Every day, the world creates petabytes of
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information: transaction data, customer orders, sensor data,
videos, social media posts, etc. For example, large retail
chains collect millions of records of purchases, and banks
collect records of customer funds. This data can accumulate
for years and has significant analytical potential.

Velocity is the rate at which data is generated,
processed, and analyzed. In real time, companies need to
be able to respond quickly to changes in the environment,
demand, consumer behavior, or financial performance.
That is why streaming analytics tools are especially
important, providing instant analytics and automated
decision-making.

Variety refers to the multiple sources and formats of
data. While traditional accounting works with structured
numerical tables, Big Data includes text documents,
videos, images, recordings from IoT devices, GPS data,
customer feedback, audio recordings of conversations, etc.
This necessitates the need for new storage and processing
tools, including NoSQL databases, cloud storage, and
distributed computing.

Veracity refers to the degree of accuracy and reliability
of data. In the world of Big Data, much of the information
comes from external or unverified sources (for example,
social networks or open APIs), so before using it to make
management decisions, it is necessary to verify, filter and
validate the data. A large amount of noise, repetitions
or incomplete records can significantly reduce the
effectiveness of the analysis.

Value is the most significant characteristic that
determines the economic feasibility of working with Big
Data. The presence of large volumes of information in
itself does not create advantages, what is important is the
ability to turn this data into knowledge, and knowledge
into specific actions. For example, analyzing customer
behavior based on purchase history, preferences and
communications allows you to form personalized offers,
increase loyalty and, accordingly, profits.

All this changes the traditional approach to accounting
and auditing. Instead of statically collecting information
once a month or quarter, organizations are moving to
constant monitoring and operational analytics. For example,
instead of retrospective analysis of costs, an enterprise can
obtain a forecast of future financial results based on current
transactions and market behavior in real time [6].

The essence of Big Data also lies in the interaction of
three components: data, processing tools and analytical
models. Data becomes raw material, tools become means
of transformation, and models become a way to obtain
value. The most common technologies for processing
big data are Hadoop, Spark, Flink, Cassandra, as well as
cloud platforms such as AWS, Azure, Google Cloud. They
allow processing terabytes of data in a matter of minutes,
ensuring scalability, security and flexibility [9].

Big data is radically changing the approach to
accounting. For example, an accountant-analyst with Big
Data skills can not only prepare financial statements, but
also make analytical conclusions about future trends,
financial risks, and justify investment decisions. This leads
to the emergence of new specialties, such as Big Data
accountant-analyst, digital auditor, data economist, etc.
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Therefore, the essence of Big Data is a new approach
to information processing, which is based on scalability,
flexibility, speed and deep analytics. Its characteristics are
volume, speed, diversity, reliability and value reflect the key
challenges and opportunities facing modern enterprises.
The use of big data in the field of accounting and finance
opens up new horizons for business development, ensuring
accuracy, transparency and proactivity of financial
management [2, p. 16-17].

In the modern business environment, the ability
to predict future financial results is a key competitive
advantage. With the development of digital technologies,
traditional approaches to financial forecasting, based on the
analysis of past indicators and statistical trends, no longer
meet the requirements of a rapidly changing market. In this
context, big data technologies (Big Data) are becoming
a revolutionary tool for a qualitative breakthrough in the
field of financial analytics and forecasting.

Big Data in financial forecasting opens access to
a huge array of diverse information, which allows not
only to analyze past performance indicators, but also to
take into account a wide range of external and internal
factors that affect financial results. These can be economic
indicators, changes in market prices, consumer behavior,
macroeconomic and political risks, customer feedback,
seasonal fluctuations, news and even events that are
actively discussed in social networks.

One of the key areas of application of Big Data is
forecasting the income of an enterprise. Traditionally, this is
done on the basis of statistical analysis of sales for previous
periods [4, pp. 63-66]. However, Big Data allows you to
expand this model by including external environmental
factors, weather conditions, dynamics of raw material
prices, competitor activity, consumer behavior in real
time. Thanks to this, forecasting becomes more accurate,
adaptive and personalized. For example, retail chains can
predict changes in demand for goods depending on the
weather, advertising activity or mass events.

In the area of costs, Big Data allows you to model future
costs taking into account the dynamics of purchases, rising
resource costs, logistics costs and changes in the structure
of suppliers. This makes it possible to identify hidden
trends, optimize budgeting and operational planning.
Moreover, financial analytics systems based on big data
can automatically detect anomalies that signal inefficient
use of resources or the risk of fraud.

Big Data plays a special role in the field of risk
management. Using machine learning algorithms and
neural networks, companies can analyze large data sets on
transactions, customer behavior patterns, payment histories,
credit ratings and identify potential financial threats. This
is extremely important for banks, insurance companies,
investment funds and other financial institutions that work
with risky assets.

Another example is cash flow forecasting. Accurate
planning of revenues and expenses based on historical
data, market data, customer and supplier behavior allows
companies to avoid cash gaps, plan investments and
optimize financing. At the same time, processing such data
is possible only thanks to Big Data technologies, which
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combine automatic information retrieval, cloud computing,
analytical panels and integration with financial systems.

Financial forecasting using big data also involves
building complex mathematical and econometric models.
Thanks to this, enterprises can test various scenarios of
events, from the most optimistic to critical [7, pp. 71-72].
This is important not only for strategic planning, but also
for preparing for crisis situations or unexpected market
fluctuations.

A key role in this process is played by such tools and
platforms as Apache Hadoop, Apache Spark, Tableau,
Microsoft Power BI, Google BigQuery, SAS, IBM Watson
Analytics. They provide storage, processing, analysis and
visualization of data on a large scale. These tools integrate
with corporate ERP systems (e.g., SAP, Oracle), which
allows financial analysts to work with information in real
time and generate forecast reports with high accuracy [10].

The use of Big Data in financial forecasting also allows
to increase the transparency of reporting, to avoid the human
factor in the analysis, to reduce the time of preparation of
analytical information. In the future, with the development
of artificial intelligence and automated analytical systems,
companies will be able to almost completely automate the
process of making financial decisions based on forecasting
models.

However, the introduction of Big Data into the financial
sphere is not without challenges. These are high costs for
digital infrastructure, the need for highly qualified data
analytics specialists, risks associated with confidentiality
and cybersecurity, as well as the complexity of adapting big
data to national accounting and tax legislation. At the same
time, despite these obstacles, the trend of development of
Big Data in finance is irreversible. Companies that are the
first to adapt these technologies have much higher chances
of stable growth and survival in the conditions of global
competition.

In the modern world, information technologies play
a key role in the process of processing and analyzing big
data (Big Data). The rapid growth of digital information
generated by enterprises, consumers, social networks,
sensors, financial systems and other sources has
necessitated the creation of powerful information systems
capable of working effectively with Big Data. These
systems must provide rapid collection, storage, processing,
analysis, interpretation and visualization of data in real
time, often in conditions of high complexity, heterogeneity
and dynamism of the information environment [5].

Information systems that work with Big Data have
a fundamentally different architecture compared to
traditional IS. They are based on the principles of
distributed data storage and processing, which allows
for scalability, flexibility and high performance when
working with petabytes of information. The central place
in such systems is occupied by cloud technologies, neural
network models, machine learning, as well as specialized
tools for processing structured, semi-structured and
unstructured data.

One of the most popular information platforms for
Big Data is Hadoop, an open-source framework designed
for distributed storage and processing of large amounts
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of data. Its core is the Hadoop Distributed File System
(HDFS) file storage system and the MapReduce processing
engine. Thanks to this architecture, Hadoop is able to
run on ordinary servers, combined into clusters, which
significantly reduces the cost of processing large amounts
of information [8].

Another powerful tool is Apache Spark, which supports
in-memory data processing, which makes it much faster
than Hadoop in many cases. Spark has modules for SQL
queries, stream processing (Streaming), machine learning
(MLIib) and graph analytics (GraphX). Due to this, it is
widely used in financial systems, analytical services, retail
and scientific research.

NoSQL databases are another important component of
information systems for Big Data. They allow you to store
and efficiently process unstructured and semi-structured
data that is not suitable for classic relational databases
(SQL). The most common NoSQL solutions include
MongoDB, Cassandra, Couchbase, Redis. For example,
MongoDB allows you to work with JSON-like documents,
which is especially convenient for real-time analytics.

Information systems working with Big Dataalso actively
use visualization and BI (Business Intelligence) tools.
These are systems that provide the user with convenient
interfaces for viewing, analyzing and displaying data in the
form of graphs, charts, dashboards. The most famous of
them are Tableau, Microsoft Power BI, QlikView, Looker.
They allow you to combine data from different sources,
create interactive reports and build predictive models
without deep knowledge of programming.

A special place in Big Data systems is occupied by
cloud platforms that provide infrastructure as a service
(IaaS), platform as a service (PaaS) or analytics as a
service (AaaS). The most popular of them are Amazon
Web Services (AWS), Google Cloud Platform (GCP)
and Microsoft Azure. These platforms provide a secure,
scalable environment for data storage and processing,
automated machine learning, flexible APIs for integration
and convenient analytics.

Modern information systems for Big Data are also
closely integrated with artificial intelligence tools [9].
For example, based on the collected data, predictive
models can be automatically formed, risks assessed, and
recommendations for management decisions formed. This
allows significantly improving the quality of financial
planning, fraud detection, customer segmentation, and
service personalization.

In the financial sector, accounting, and auditing,
information systems that work with Big Data are used
for detailed transaction analysis, detection of deviations,
automation of financial processes, and assessment of
counterparties' solvency. They help analysts see the full
picture of business processes and make informed decisions
based on objective, comprehensive, and up-to-date data.

The versatility of such systems allows them to be
integrated with internal corporate ERP, CRM, SCM
systems, as well as with open data sources, namely market
indices, macroeconomic statistics, news feeds, geodata,
etc. This provides multidimensional analysis and support
for strategic thinking in enterprise management.
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Table 1 — Information systems and technologies that work with Big Data
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Systemlge:ll;nology Type / category Main purpose Advantages Usage examples
Framework for Big | Distributed data storage Scalal?lhty, reliability, Bankmg transaction
Hadoop . processing large amounts analysis, log audit, client
Data and processing . ’
of data action accounting
Apache Spark Analytical In-memory data High speed, modules for Revenue forecasting, risk
P P framework processing, fast analytics ML, SQL, graphs assessment, credit analytics
Flexible document CRM systems, customer
MongoDB NoSQL database | Storing unstructured data .- feedback analysis, financial
structure, scalability .
operations
Processing large amounts . . . .
Cassandra NoSQL database of data with high ng.h fault tolerar_lcfe, Ol.ﬂme analytlgs » transaction
o horizontal scalability history, financial data flow
availability
Data visualization, User-friendly interface, Construction of financial
Microsoft Power BI BI platform reporting, interactive integration with Excel, reports, cost dynamics, KPI
dashboards cloud availability assessment
Analysis and visualization Intuitiveness. dee Sales analytics, management
Tableau BI platform of data from various S > deep reports, profitability
analytics, interactive panels
sources forecasts
Storage, processing, Security. flexibilit Platforms for predictive
AWS / Azure / GCP | Cloud platforms | machine learning, scalable Curttys Y. analysis, cyber defense, and
. scalability, turnkey services . )
computing financial automation
Streaming data Real-time data Speed, reliability, real-time Stock market. transactions,
Kafka > . . bank transactions, payment
processing transmission event processing I
monitoring
. . Deep integration with . . .
Looker (Google BI and analytics Creating analytical models Google BigQuery, fast Financial plannmg, customer
Cloud) and reports analytics, budgeting
access to data
IBM Watson Al analytics and Automated analysis, Powerful Al engine, lderlltlf.y%ng financial trequ,
. . . : AP optimizing costs, assessing
Analytics data processing machine learning intuitive interface profitability

Source: created by the authors based on [9; 10]

The use of Big Data in financial analytics and enterprise
management opens up new horizons of efficiency, forecast
accuracy and understanding of market dynamics. One of
the key advantages is the ability to deeply analyze large
amounts of information from various sources — financial
transactions, customer bases, social networks, sensor
devices. This allows you to build accurate forecast models,
quickly respond to changes in the economic environment
and make decisions based on data, and not only on intuition
or past experience. Companies get the opportunity to see a
more complete picture of their business, identify risks at an
early stage, detect hidden trends that can affect profitability.

Thanks to Big Data, it becomes possible to personalize
customer service. For example, in the financial sector,
this allows you to accurately assess creditworthiness,
form individual offers, prevent financial losses by quickly
identifying fraudulent transactions. An important advantage
is the ability to process data in real time, which is extremely
valuable for banking, stock trading, logistics management
and internal company resources. In addition, Big Data
integrates with machine learning and artificial intelligence
algorithms, which helps automate operations, reduce costs
and accelerate business processes [2, pp. 16-18].

An equally important advantage is the discovery of
new business models and sources of profit. Companies can
monetize their own data, develop digital services based on
them, create new products focused on the needs of specific
consumer segments.

However, the implementation of Big Data is
accompanied by a number of serious challenges. First of all,
it is significant implementation costs: powerful computing
resources, licensed software, cloud platforms, as well as
personnel training are required. At the same time, the issue
of personnel shortage arises — the market urgently needs
qualified data analysts, engineers, data science specialists.

Another significant obstacle is the difficulty of
integrating Big Data into existing enterprise management
systems, especially if they are outdated or unable to handle
large amounts of information. No less critical are the issues
of data protection and confidentiality: the information
collected often includes personal or sensitive data, which
requires compliance with strict legal norms, in particular
the Ukrainian law on personal data protection or the
international regulation GDPR.

The quality of the collected data is also a concern: it can
be noisy, duplicated, and irrelevant, which complicates its
analytical processing. We should also not forget about the
difficulties of scaling Big Data architectures, which require
constant updating and adaptation to growing volumes of
information.

Finally, even with all the necessary tools, companies
may face problems interpreting the results of the analysis.
Without a proper understanding of the conclusions
obtained, there is a risk of making wrong decisions that
can lead to financial losses.
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Conclusions and prospects for further research

As a result of the study, it was found that big data
processing technologies are becoming an increasingly
important tool in the field of financial forecasting of
enterprises. Big Data allows enterprises to more deeply
analyze huge volumes of heterogeneous information
obtained from internal and external sources, including in
real time. This opens up opportunities for more accurate
forecasting of income, expenses, cash flows, identification
of financial risks and formation of flexible budget policy.
The use of Big Data significantly expands the horizons of
the analytical capabilities of the enterprise, contributing
to the construction of an adaptive and proactive financial
management model.

It is important to emphasize that big data not only
increases the accuracy of financial forecasts, but also
allows you to respond more quickly to changes in the
external environment, identify new market trends,
change investment priorities and reasonably develop
growth strategies. Integration of Big Data with artificial
intelligence, machine learning, cloud computing and
blockchain technologies allows you to automate complex
analytical processes, increase the transparency of financial
information, reduce the level of errors and fraud, and also
reduce the time for preparing management decisions.

However, the implementation of Big Data in the
financial practice of enterprises is accompanied by a number
of challenges, among which we can single out the need for
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highly qualified personnel, significant costs for building
an appropriate IT infrastructure, issues of cybersecurity,
protection of personal and commercially sensitive data, as
well as the need for legal regulation of the circulation of big
data. No less important is the issue of adapting management
to work in conditions of constantly changing and updated
data, because traditional financial approaches require
transformation at all levels of decision-making.

In this context, the prospects for further research lie
in the in-depth study of specific algorithms and models of
financial forecasting based on Big Data, in particular, the
construction of neural network models, the application of
cluster analysis, regression methods and scenario modeling.
The development of information and analytical platforms
for small and medium-sized businesses that would ensure
the availability of Big Data tools without the need for
excessive investments is also a relevant direction. It is
worth exploring the possibilities of integrating Big Data
with accounting, auditing and management information
systems, which will make management reporting more
operational, analytically rich and strategically oriented.

Thus, Big Data plays an increasingly important role in
financial forecasting processes, providing enterprises with
new competitive advantages and strategic opportunities.
Further study of this topic will allow not only to better
understand the potential of big data in the financial sector,
but also to contribute to the formation of new approaches to
enterprise management in the era of digital transformation.
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In the current conditions of dynamic economic development, accompanied by
frequent crises, changes in the legislative framework, and an unstable geopolitical
situation, the issue of business termination is gaining particular importance. The
growing number of companies forced to cease operations for financial, economic,
political, or strategic reasons highlights the need for a clear, lawful, and transparent
accounting process to support these procedures.

The termination of a business is not only a legal fact but also a complex, multi-
stage process that encompasses a wide range of accounting procedures: from asset
inventory to the final closure of accounts and preparation of financial statements.
Proper organization of accounting at this stage ensures not only compliance with
legal requirements but also the protection of the rights of all interested parties:
founders, creditors, employees, and tax authorities.

This topic is especially relevant in the context of the transformation of the national
accounting system in accordance with international standards, as well as the
active implementation of digital technologies in accounting practices. Under these
conditions, there arises a need to rethink traditional approaches to accounting at
the final stage of a company’s operations, particularly considering automation and
electronic document management.

Thus, the study of accounting support in the process of business termination is
not only of scientific importance but also has significant practical implications,
contributing to enhanced transparency, efficiency, and accountability in the
management of economic entities within a volatile market environment.

HOPMATHUBHO-ITPABOBI TA OBJIIKOBI ACIIEKTHU NPOLUECY INPUIIMHEHHSA
JIAJBHOCTI HIAITPUEMCTBA B CYHACHUX YMOBAX

CeiicedaeBa H. I., IIpockypina H.M., CxopusikoBa 10.b., Jloooaa /1.B.

3anopizbkuti HAYioHATLHUL YHI8epcUmem

Yrpaina, 69011, m. 3anopiscorcs, eyn. Yuisepcumemcoxa, 66

KurouoBi ciioBa:
MIPUMTUHEHHS TisUTBHOCTI,
JIKBIAIIS, peopraizaris,
0aHKpyTCTBO, LU(POBI3aLLis.

VY cydacHHX yMOBaX IMHAMI4HOTO PO3BHUTKY EGKOHOMIYHOTO CEpEeIOBHIIA, IO
CYIPOBOIDKYETHCS. YACTUMH KPH30BHMHM SIBHILIAMH, 3MiHAMU 3aKOHOZABYOI 0asu
Ta HECTAOUIHLHOIO TEOMONITHYHOIO CUTYAII€0, MTUTAHHS MPUITUHEHHS JTiSUTbHOCTI
HiANPUEMCTB HaOyBa€e 0COOIMBOT BaXKJIMBOCTI. 3pocTaroua KiIbKICTh KOMITaHiH,
10 3MYUIIEHI 3yNUHSTH CBOIO JISUIBHICTB, SK 3 (pIHAHCOBO-EKOHOMIUHMX, TaK
1 3 momiTHYHUX abo0 CTpaTeriyHUX MipKyBaHb, 3yMOBIIOE MOTpedy B HITKOMY,
MIPaBOMIPHOMY Ta IIPO30POMY OOITIKOBOMY CYITPOBOJI IIUX MPOIICCIB.
[IpunuHeHHES DiSTTPHOCTI MIANPHEMCTBA — 1€ HE JHINEe IOPUINYHUHA (axT,
arne ¥ CKJIaJHUI 0araTtoCTylneHeBHH IPOIEC, 10 OXOIUIIOE IIMPOKUH CIEKTp
OyXraaTepChbKUX TMPOIEAyp: BiJ IHBEHTApHU3allii aKTHBIB JO OCTAaTOYHOIO
3aKpUTTS paxyHKiB 1 opmyBanHs (inaHcoBOI 3BiTHOCTI. Hanexna opranizaris
Oyxrantepchbkoro oONiKy Ha [bOMY eTami 3abe3ledye He JIMIIe BUKOHAHHS
BUMOT 3aKOHOJIABCTBA, & i 3aXKCT MPaB yCiX 3alliKaBICHUX CTOPiH: 3aCHOBHHUKIB,
KpPEeIUTOPiB, IPAIliBHUKIB, IOTATKOBUX OPTaHiB.

OcoOnuBoi  akTyalnbHOCTI Il TemMa HaOyBae B KOHTEKCTI TpaHchopmariii
HAI[IOHAJILHOT CUCTEMH OOJIIKY BIJMOBIIHO 10 MIXXHAPOIHUX CTAHIAPTIB, & TAKOK
AKTHBHOTO BITPOBA/PKEHHS IM(PPOBHUX TEXHOJIOT1H B OOIIKOBY IPAKTHKY.
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VY mux ymMoBaxX BHHHKA€ HEOOXIIHICTh TEPEOCMHUCIICHHS TPAMIIHHIX ITiIXO/IB
JI0 BeICHHs OOJIKYy Ha 3aBeplUIajbHOMY eTari (YHKIIIOHYBaHHs MiINPUEMCTBA,
30KpeMa 3 ypaxyBaHHSIM aBTOMATH3allil Ta eEKTPOHHOIO JOKYMEHTOO0OITy.
TakuM 4YMHOM, JOCII/KEHHsSI OOJIKOBOrO 3a0e3NeYeHHs MPOIeCy MPHUITUHEHHS
TisSUTBHOCT] TJNPHEMCTBA € HE JIMIIE HAyKOBO 3HAYYIIMM, a i Mae BaxJIMBe
NpaKTHYHE 3HAYEHHS, CIIPUAIOYH IIiJBMILEHHIO IIPO30POCTi, e(peKTUBHOCTI Ta
BIINIOBIIAJIBHOCTI B YIPABJIiHHI €KOHOMIYHMMH Cy0’€KTaMH B yMOBaX 3MiHHOTO
PHHKOBOTO CEPEe/IOBHIIIA.

Problem statement

The termination of a company's operations is a complex
and multifaceted process that requires strict compliance
with regulatory requirements and accurate accounting. In
the current environment, considering recent changes in
legislation and the economic situation, this procedure has
become particularly relevant and challenging. Ukrainian
legislation is undergoing constant updates; notably, in
2025, substantial amendments were introduced that affect
the termination process of enterprises — such as the repeal
of certain legal codes and the implementation of new
requirements for the registration and liquidation of legal
entities. The termination process involves the mandatory
preparation of numerous documents, adherence to
legally defined timelines and procedures, and the correct
maintenance of accounting records at all stages. Improper
documentation or procedural violations may result in
refusal of liquidation or create tax-related complications.
Termination of operations requires the preparation of
a final balance sheet, settlements with creditors and
debtors, payment of taxes and fees, and the submission
of corresponding reports. Neglecting these aspects can
lead to financial and legal risks for both the enterprise
and its owners. New regulatory acts adopted in 2025 have
reshaped the framework for administration, registration,
and reporting, demanding continuous monitoring and
adaptation by businesses to meet new legal standards. Due
to the complexity of the legal and accounting environment,
enterprises require professional legal and accounting
support to ensure the successful completion of the
termination process.

Thus, the authors have identified the main issues that
must be addressed to successfully terminate a company’s
operations without legal or financial complications.

Analysis of the latest research and publications

Modernscientificresearch focuses onthe comprehensive
study of legal, accounting, and organizational aspects of
business termination, aiming to improve the quality of
accounting and the transparency of financial reporting in
this area.

The key scholars who explore modern aspects of
accounting in the process of enterprise termination are:
N.I. Dorosh and K.O. Hergel [11] — authors of the work
"Accounting for the Enterprise Liquidation Process". They
study the specifics of maintaining accounting records during
liquidation, taking into account legal requirements, state
registration procedures, and accounting operations related
to termination of activity. V.O. Khomenko [12] — author of
a scientific paper that examines the legal and accounting
aspects of the termination of business entities, with special
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attention to the analysis of termination forms and their
accounting representation. P. Yurkevych, Andrusiv, Verba-
Sydor and other scholars [13] —authors of a textbook that
covers the legal foundations of establishment, operation,
and termination of legal entities, including the liquidation
procedure. Their research is important for understanding
the regulatory framework that influences accounting during
enterprise termination. Nazarova [ 14] — investigates issues
of accounting and information disclosure in the context of
transformational processes, which also include accounting
for enterprise termination.

Formulation of goals

The aim of the study is to:

— analyze the current legislative framework and the
procedure for state registration of enterprise termination;

— analyze the existing legal forms of termination,
specifically liquidation, reorganization, and bankruptcy,
and their representation in accounting;

— examine the peculiarities of accounting for operations
related to liquidation (asset write-off, settlements with
creditors, preparation of the liquidation balance sheet),
including under martial law conditions;

— identify the specific features of tax accounting related
to the termination of enterprise activity;

—investigate the impact of digitalization and automation
on the accounting process during enterprise termination.

Presentation of the main research material

In the context of the modern economy, the termination
of enterprise activity is a natural element of economic
life. In Ukraine, this process can be carried out in various
forms, which are conventionally divided into voluntary
and compulsory. Voluntary forms include liquidation and
reorganization, while bankruptcy represents a compulsory
form. Each of these processes has its own characteristics,
determined by current legislation.

The legal regulation of the termination of enterprises
in Ukraine is governed by a number of legislative acts.
The Civil Code of Ukraine occupies a central place among
them, as it defines the general provisions regarding the
termination of legal entities. The Commercial Code of
Ukraine elaborates on these norms in relation to business
entities. [1, pp. 5-10; 2, pp. 11-14]

Voluntary liquidation of an enterprise entails the
complete termination of its activities without the transfer
of rights and obligations. This process is initiated by
a decision of the founders or participants and consists
of several stages. First, a liquidation commission is
established, followed by the publication of a liquidation
notice. Then, interim and final liquidation balance sheets
are prepared, settlements with creditors are made, and at the
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final stage, the enterprise is removed from the state register.
Each of these stages is accompanied by the appropriate
documentation, including minutes of decisions, orders,
publications, and balance sheets (see Table 1).

Reorganization as a form of termination of an
enterprise’s activity is characterized by the transfer of
rights and obligations to other legal entities. It may be
carried out in various forms: merger, accession, division,
separation, or transformation. Each of these forms has its
specific features, but the general procedure includes the
adoption of a resolution by the participants, notification of
creditors, preparation of a transfer deed or a distribution
balance sheet, and the final state registration of changes.
The documentation of the reorganization process is
quite complex and requires a meticulous approach to the
preparation of all necessary documents (see Table 2).

Bankruptcy as a compulsory form of enterprise
termination is regulated by a separate Code of Ukraine
on Bankruptcy Procedures. This procedure is applied in
cases of the enterprise’s financial insolvency, when it is
unable to meet its monetary obligations over an extended
period. The bankruptcy process includes several stages:
initiation of proceedings, potential rehabilitation (financial
recovery), liquidation procedure, and final removal from
the state register. Each stage is accompanied by specific
documentation, among which court decisions, reports of
the insolvency practitioner, and the liquidation balance
sheet are of particular importance. [3, pp. 20-25]

An important aspect of enterprise termination is the
protection of creditors’ rights. The legislation provides
mechanisms that ensure creditors have the opportunity
to receive due satisfaction of their claims. In the case
of voluntary liquidation, this is achieved through the
publication of notices and compliance with the prescribed
settlement procedures. In bankruptcy cases, the interests
of creditors are protected through specific procedures that
involve the recognition and satisfaction of claims in a
legally established order of priority.

Ukraine’s modern legal system is continuously being
improved in the area of regulating enterprise termination.
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In recent years, a number of reforms have been adopted
to simplify procedures, increase process transparency, and
protect the rights of all interested parties. However, practice
shows that many issues still require further improvement,
particularly in the area of preventing abuses during the
termination of enterprise activity.

Thus, the termination of enterprise activity in Ukraine
is a complex procedure governed by numerous legislative
acts. The choice of a specific form depends on the
circumstances under which the termination occurs and on
the objectives pursued by the founders or other interested
parties. Regardless of the method chosen, it is crucial to
follow the procedure established by law and to properly
prepare all necessary documentation, as this ensures
the legality of the process and protects the rights of all
participants involved.

Among the key aspects of this process, it is important
to emphasize accounting in the context of enterprise
termination. Its role in ensuring the transparency and
legality of financial operations is fundamental. The
process of terminating enterprise activity is accompanied
by a number of complex accounting procedures aimed
at ensuring the completeness of financial settlements.
Proper organization of accounting at this stage is
critically important for safeguarding the interests of all
stakeholders: owners, creditors, government authorities,
and employees.

The inventory of assets and liabilities is the first stage
of accounting procedures in the process of enterprise
liquidation or bankruptcy. It allows for determining the
actual availability and condition of assets, as well as
clarifying obligations to counterparties, the state budget,
and employees. Based on the inventory results, adjustments
to accounting data are made.

The next stage involves the valuation and write-off
of property that cannot be sold or used. The enterprise's
assets that can be realized must be assessed at fair value.
The remaining assets are subject to write-off in accordance
with the established procedure. All operations are recorded
in the relevant accounting registers (see Tables 4, 5, 6).

Table 1 — Main Deadlines for the Implementation of Key Stages of Enterprise Liquidation in Ukraine

Stage of liquidation

Execution period

Adoption of the decision on liquidation and registration

The application must be submitted to the state registrar within
3 working days after the decision is made. The registration is
carried out within 24 hours after the documents are received.

inventory of assets

It is carried out after the decision on liquidation has been made;
no statutory deadline is established.

Publication of the liquidation announcement

It is published to notify creditors and other stakeholders.

Term for creditors to submit their claims

Not less than 2 months from the date of publication of the
liquidation decision.

Settlements with creditors and debtors

They commence after the expiration of the term for creditors to
submit their claims and continue until all obligations are fully
discharged.

Preparation of the liquidation balance sheet

Prepared after all settlements with creditors and debtors have
been completed.

Inspection by regulatory authorities and obtaining certificates

Verification by the Tax Authority and the Pension Fund for
outstanding debts. Obtaining certificates

Closure of bank accounts

After all settlements have been completed.

Removal of the company from the Unified State Register

After receiving all certificates and completing all procedures.

Source: developed by the authors
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An important role is played by the accounting of
expenses related to the liquidation of an enterprise.
These include costs for the services of a liquidator, court
fees, utilities, property security, document storage, and
other related expenses. At the same time, accounting is
maintained for settlements with creditors and debtors,
including debt repayment, debt collection, and settlements

with employees and the state budget.

At the final stage of the termination of an enterprise’s
activities, accounting accounts are closed and liquidation
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financial statements are prepared. All account balances
must be zero, and the statements must accurately reflect
the financial position of the enterprise as of the date
of its liquidation. The core element of this stage is the
liquidation balance sheet — a document that officially
certifies the completion of the enterprise’s financial and
economic operations [10].

Particular attention should be paid to the preparation
of a zero liquidation balance sheet, which includes:
closure of all accounts: after the write-off of assets and

Table 2 — Forms of Enterprise Reorganization: Characteristics and Specific Features

Form of reorganization Essence Result Key documents Features
Consolidation of two or Termination of all . , . A“. rlghts and
Lo . . Participants' resolution, obligations are
Merger more enterprises into a | enterprises, formation of
. transfer deed transferred to the newly
new one a new legal entity . .
established enterprise.
. Transfer of assets,
. Cessation of one .. , . .
L Merger of one enterprise . Participants' resolution, accounting records,
Acquisition . enterprise, the other .2
into another . . transfer deed and obligations to the
continues operations .
successor enterprise.
The property, rights,
Division of one Termination of the initial | Participants’ resolution and obligations are
Division enterprise into two or enterprise, creation of | and distribution balance apportioned among
more several new ones sheet the newly created
enterprises.
Spin-off of one or more | The initial enterprise is | Participants’ resolution P art Ao.f th'e assets and
. ) . . L liabilities is transferred
Spin-off new enterprises from an | retained, a new one is | and distribution balance h | lish
existing one created sheet to the newly e_stab ished
enterprises.
The legal entity is not
' Change of legal form of | The same legal entity, Participants r_esolutlon, termlnat'ed; only its legal
Transformation the enterprise but in a different form transformation plan, form is changed (for
P updated charter example, from an LLC
to a Private Enterprise).
Source: developed by the authors
Table 3 — Forms of Enterprise Termination in Ukraine
Criterion Voluntary liquidation Reorganization Bankruptcy
The nature of the | Voluntary Voluntary forced
procedure
Resolution of the founders/ Resolution of the founders/ Financial insolvency
Grounds - -
participants participants
. Civil Code of Ukraine, Civil Code of Ukraine, Bankruptcy Procedures Code of Ukraine
Regulation

Commercial Code of Ukraine

Commercial Code of Ukraine

Main stages

1. Establishment of the
liquidation commission

2. Publication of the notice

3. Preparation of balance sheets
4. Settlements with creditors

5. Removal from the register

1. Decision-making

2. Notification of creditors

3. Drawing up a transfer deed/
balance sheet

4. Registration of changes

1. Commencement of proceedings
2. Rehabilitation (if possible)

3. Liquidation procedure

4. Removal from the register

Documents

Minutes of decisions, orders,
publications, interim and
liquidation balance sheets

Participants’ resolution, transfer
deed, distribution balance sheet

Court decision, reports of the insolvency
practitioner, liquidation balance sheet

Transfer of rights

Not provided

The transfer to other legal
entities is envisaged

Not provided

Protection of

Publication of notices,
compliance with the settlement

Notification of creditors,
guarantees of obligations

Special procedures for recognition and
satisfaction of claims in the established

on the form)

creditors procedure fulfillment sequence
. Medium (regulated procedure) | High (requires coordination with | Very high (significant oversight by the
Complexity - > .
other legal entities) court and the insolvency practitioner)
Time From 2 to 6 months From 2 to 12 months (depending | From 6 months to several years

Source: developed by the authors

78




Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

ISSN Print 2786-5150
ISSN Online 2786-5169

Table 4 — Accounting Entries for the Write-Off of Fixed Assets

Transaction Debit Credit Supporting document
10 (sub-account by type of
Write-off of the residual value fixed asset, . .
of fixed assets 976 e.g., 103 «Buildings and Write-off Act, inventory
structures»)
Accumulat.ed depreciation 13 10 Write-off Act
written off
Recognltlonszfersevenue from 36 719 Contract, transfer Act
Accrual of VAT 719 641 Tax Invoice
Source: developed by the authors
Table 5 — Accounting Entries for the Write-Off of Goods
Transaction Debit Credit Supporting document
Cost of Goods Sold 902 281 Consignment Note, act of Sale
Income recognition 36 702 Consignment Note
Accrual of VAT 702 641 Tax Invoice

Source: developed by the authors

Table 6 — Accounting Entries for the Write-Off of Other Assets (Materials, Raw Materials)

Transaction Debit Credit Supporting document
Write-off of material costs 976 201 (202) Write-off Act
Income recognition 36 719 Act of Transfer
Accrual of VAT 719 641 Tax Invoice

Source: developed by the authors

the completion of settlements with creditors and debtors,
no balances should remain.

Example of a transaction for closing a settlement
account: Dr 311 «Current accounts in national currency» —
Cr 36 «Settlements with customers and clients» — for the
amount of the remaining funds.

Recognition of liquidation costs (e.g., dismantling,
transportation, security): Dr 976 « Write-off of non-current
assets» — Cr 685 «Settlements with other creditorsy.

Closing the financial result:

— If the enterprise has a profit: Dr 79 «Financial
results» — Cr 441 «Retained earnings»

— If the enterprise incurs a loss: Dr 442 «Uncovered
losses» — Cr 79 «Financial resultsy.

Among the key accounting accounts actively used at
this stage are:

976 — «Write-off of non-current assets expenses
related» — to reflect the costs associated with the liquidation
and write-off of non-current assets;

902 «Cost of goods sold» — to reflect the cost of selling
inventory before liquidation;

719 «Other income from operating activities» — to
reflect income from the sale of current assets;

702 «Income from the sale of goods»;

641.15 « VAT settlementsy.

Before the final write-off of assets, the company is
required to carry out an inventory and prepare the relevant
acts. Only after that is it allowed to compile the final financial
statements and the liquidation balance sheet. It is essential to
ensure that all assets and liabilities have been written off, sold,
or transferred, because only in this case can the liquidation
balance be considered zero and reliable (see Table 7).

Table 7 — Zero liquidation balance
Assets Liabilities
Balance 0 Balance 0

Amount Amount

Source: developed by the authors

Thus, accounting during the termination of a company’s
activity is a complex process that requires high accuracy,
knowledge of legislation, and compliance with established
standards. Its proper organization ensures a transparent and
controlled completion of the business entity’s existence.

No less important a component in the process of
terminating a company’s activity is tax accounting. In
this context, it plays a key role, as it must ensure the
correct accrual and payment of all tax obligations, the
submission of final reporting, and compliance with all
requirements of the supervisory authorities. Any violation
or non-compliance with these obligations may lead to legal
consequences and additional expenses, complicating the
liquidation process.

Prior to the final termination of its activity, the
enterprise must make full settlements for all types of taxes:
corporate income tax, value-added tax (VAT), personal
income tax (PIT), unified social contribution (USC), etc.
It is important to take into account all accrued but unpaid
obligations, as well as possible adjustments based on the
results of inventory or audit. [4, pp. 12—-15]

According to tax legislation, an enterprise that ceases its
operations is required to submit final tax reporting in full.
The reporting period is the date of termination of activity.
Mandatory reporting forms include the corporate income
tax return, VAT return, unified social contribution (USC)
and personal income tax (PIT) reports, as well as financial
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statements submitted to the supervisory authorities. After
the submission of reports, the supervisory authorities
conduct an audit to verify the accuracy of the data. In case
of any violations, the enterprise is obliged to correct them
before the completion of the liquidation procedure. The
supervisory authorities (State Tax Service, Pension Fund,
and other social insurance funds) must issue certificates
confirming the absence of outstanding debts. These
certificates are mandatory for completing the liquidation
procedure. Often, before such certificates are issued, an
unscheduled documentary audit is conducted, covering the
enterprise's most recent reporting periods.

To expedite interaction with tax authorities, the enterprise
should agree in advance on the procedure and timeline for the
audit, prepare all required documents, and ensure access to
electronic archives if electronic reporting forms were used.

Thus, tax accounting during the liquidation of an
enterprise must be organized clearly and in accordance with
legal requirements, taking into account all potential risks.
The settlement of tax obligations is a mandatory stage that
precedes the final closure of the enterprise [9, c. 123].

In the current conditions, it is also necessary to take
into account the specifics of accounting during the
period of martial law. The introduction of martial law
in Ukraine has significantly influenced the conduct of
accounting, reporting, and tax administration. In response
to extraordinary circumstances, the state has introduced a
number of simplifications, benefits, and deferrals aimed
at reducing the administrative burden on businesses.
However, these measures do not eliminate the necessity to
comply with the general principles of accounting, but only
adjust the forms and deadlines for their implementation.

Enterprises were granted the opportunity to:

— refrain from submitting tax reports in the absence of
technical capability;

— apply the simplified taxation system without income
limitations;

— refrain from accruing and paying certain taxes during
the period when the enterprise does not operate due to
hostilities;

—receive a deferral of tax audits. [5]

These measures are regulated by Resolutions of the
Cabinet of Ministers of Ukraine, laws of Ukraine, and
other acts adopted after February 2022. [6]

Accounting for property losses, destroyed documents,
and inability to maintain records. During the hostilities,
many enterprises suffered losses of fixed assets, inventories,
documentation, and access to information systems. Under
such circumstances, accounting becomes complicated
or may be temporarily suspended. The legislation allows
for the submission of reports on property destruction,
applications for compensation, as well as the preparation
of explanatory notes to accompany financial statements.
Whenever possible, documentary evidence of losses
should be supported by photo and video documentation,
and by official reports from local authorities, the police, the
State Emergency Service, and other relevant bodies.

The State Tax Service has allowed enterprises to:

— submit reports after the termination of force majeure
circumstances;

— conduct correspondence in electronic form through
the Taxpayer’s Electronic Cabinet;
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— use digital signatures even in the absence of the
authorized individual at the company’s office.

These measures contribute to the preservation of
accounting procedures, even under conditions where physical
access to the office or accounting records is impossible.

In real conditions, accounting becomes challenging
not only technically but also psychologically. The most
common difficulties include:

— loss of personnel or relocation of accountants abroad,

—lack of access to banks, counterparties, and electronic
systems;

— constant changes in the regulatory framework
requiring prompt response;

— difficulties with inventory and control over remaining assets.

Thus, accounting under martial law requires a flexible
approach, adaptation to changes, and a heightened level of
professional responsibility. At the same time, government
support and digital technologies create the necessary
prerequisites for maintaining basic accounting functions in
emergency situations (see Table 8) [7, 8].

Nevertheless, even with the availability of such
instruments, the full-scale war in Ukraine has become a
true test for national businesses, causing a wave of forced
termination of enterprises’ operations (Figure 1). The
realities of warfare, loss of production capacities, physical
destruction of assets, loss of personnel, and blocked
logistics routes have all compelled companies to make
difficult — and in some cases, unavoidable — decisions
regarding liquidation or bankruptcy (see Table 9).

Business dynamics: number of enterprises being established and
dissolved
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enterprises

m2021 m2024

Fig. 1 — Business balance: how many enterprises open
and how many close.

Source: developed by the author

In practice, enterprises affected by the war are facing
unprecedented difficulties. In several regions, particularly
in frontline areas, numerous cases have been recorded
where businesses have completely lost access to accounting
data, financial records, and tangible assets. In many cases,
it is impossible to carry out inventory, assess losses using
conventional methods, or ensure reporting in compliance
with applicable standards.

At the same time, even under these critical conditions,
enterprises are striving to find solutions. Some are switching
to cloud-based accounting systems, others are using remote
tax support services, and engaging experts to document
losses and to legalize the inability to maintain accounting
records. This gives rise to a number of challenges: how to
document the loss of assets, how to write off assets without
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Table 8 — Changes in accounting under the impact of martial law
Before the war (standard

Indicator . During martial law Comment / source of changes
accounting)
. Strictly according to schedule Deferral possible in case of Law No. 2115-IX, clarlﬁcatlons
Submission of reports . . . by the State Tax Service of
(tax, statistical, financial) force majeure

Ukraine

General/simplified system with Simplified system without

Taxation . e income limits; exemption from Law No. 2120-IX
income limits .
certain taxes
Tax audits Scheduled/unscheduled according Most inspections suspended Cabinet of Ministers Resolution
to the plan P P No. 89, Law No. 2115-IX
Loss reports, photo/video Letters from the State
. . documentation, reports by the Tax Service of Ukraine,
Loss of assets / accounting | Full inventory and documentary ice of hodological Guideli
for damages confirmation Statq Emergency S.erV1ce o Met odg ogica Gu.lde ines
Ukraine, or reports issued by by the Ministry of Finance of
local authorities. Ukraine
. . . Often limited; use of backup Practical recommendations,
Bookkeeping / access to Physical or online access to . . . .
. channels and cloud solutions | clarifications by IT accounting
systems software and archives .
possible platforms
Website of the State Tax
Digital interaction with the Mainly in person or via email Full correspondence via the Service of Ukraine, orders
State Tax Service ymp Taxpayer’s Electronic Office | concerning electronic document
management

Often dispersed: relocation,

Human resources Full staff at the head office mobilization, part-time AccountanF s comments, real
business cases
employment
Official websites of the
Updating the regulatory Periodic changes Constant updates, need for Verkhovna Rada of Ukraine,
framework & daily monitoring the Cabinet of Ministers, and

the State Tax Service

Source: developed by the authors

Table 9 — Comparative analysis of enterprise closures and openings in Ukraine

Criterion Year 2021 (pre-war) Year 2024 (during the war) Differences (+/-)
Total num_ber of closed 45,000 68,000 +51%
businesses
— Economic inefficiency — Hostilities (37% of cases) Chanee in the structure
Main reasons for closure — Competition — Loss of assets (28%) & of causes
— Tax burden — Logistical constraints (19%)
Regions with the highest . o Frontline zones (42%) Shift in the geographical
number of closures Eastern regions (25%) Occupied territories (not calculated) | distribution of problems
Number ({)f ngwly established ~155.,000 98,000 _379%
usinesses
Top industries amone new 1. Retail trade (32%) 1. IT sector (27%)
P businesses & 2. Services (25%) 2. Logistics (23%) Shift in priorities
3. Construction (18%) 3. Military—civilian production (19%)
Average operatmnal period of 5.2 years 3.8 years 27%
an enterprise before closure
Share of forced liquidations 12% 34% +22 percentage points
Forms of reorganization instead 18% of cases 9% of cases -9 percentage points
of closure
Use of digital solutions during o . o . .
Tiquidation 23% of enterprises 61% of enterprises +38 percentage points
Average costs of the closure ~25 thousand UAH ~42 thousand UAH +68%
procedure

Source: developed by the authors

a physical inspection, and how to account for destroyed complicated by the absence of a number of key elements
warehouse inventory if it cannot be restored. of the process — in particular, the ability to properly settle

Inaddition, the war has compelled enterprises toreassess  accounts with all counterparties or to compile a complete
their approaches to terminating operations. Whereas in  liquidation balance sheet. These circumstances complicate
peacetime, liquidation followed a clearly defined legal the legal standing of enterprises and create grounds for
and procedural framework, under wartime conditions it is  further disputes with regulatory authorities
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However, despite all the difficulties, many economic
entities continue to demonstrate resilience and adaptability.
In a number of cases, they have managed to retain part
of their documentation, carry out partial inventories,
and submit liquidation reports in electronic form. This
underscores the importance of developing flexible, digital
accounting and legal mechanisms that are better suited to
meeting the challenges of the present time.

Conclusions. The termination of an enterprise’s
activity is a complex process that spans legal, financial, and
accounting dimensions. In the context of current economic
instability, intensified by the full-scale war, this issue
becomes particularly pressing. Legislative changes, the risk
of asset loss, and limited access to resources and personnel
compel enterprises to look for flexible exit mechanisms that,
at the same time, ensure compliance with legal regulations
and the protection of the interests of all stakeholders.

Termination of operations may take the form of
liquidation, reorganization, or bankruptcy. Each of these
forms has its own procedural specifics that require clear
legal documentation and thorough accounting support.
Accounting plays a key role in this process, as it ensures
the accuracy of information on the company's assets and
liabilities, records liquidation costs, reflects settlements
with creditors, and generates liquidation reports.

Proper implementation of tax obligations is of
particular importance: the final accrual and payment
of taxes, submission of tax reports, as well as obtaining
certificates from the controlling authorities. The legality
of the termination of a company’s operations and the
avoidance of further legal complications depend on the
timeliness and accuracy of these actions.
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Under martial law, traditional accounting procedures
have become significantly more complicated. In many
cases, enterprises lose property, documentation, or access
to accounting systems. The government’s response has
been the introduction of temporary simplifications:
postponement of reporting deadlines, suspension of
inspections, and electronic communication with tax
authorities. Although these measures partially compensate
for the losses, enterprises still face a number of practical
challenges, such as the inability to conduct inventory,
the absence of supporting documents, and difficulties in
preparing financial and tax reports.

Despite this, many business entities demonstrate an
ability to adapt by using digital technologies, cloud-based
solutions, alternative forms of accounting, and consulting
with auditors. Wartime experience clearly outlines the
need to update accounting standards taking into account
emergency conditions, and to develop universal approaches
to documenting business transactions under limited access
to resources.

Thus, the termination of an enterprise is not merely
a procedure of ceasing operations, but a complex and
responsible process that requires a comprehensive
approach. In times of war, this process becomes even more
complicated, emphasizing the urgent need to adapt the
regulatory framework and accounting mechanisms to the
new realities. Further scientific research should focus on
developing standardized methodologies for accounting in
the context of enterprise termination, harmonizing national
legislation with international standards, and implementing
modern digital tools capable of ensuring transparency and
efficiency even under the most critical conditions.
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The article examines the role of digital technologies in enhancing the efficiency
of working capital management in industrial enterprises in the post-war economy.
After the conflict ends and considering economic instability, there is a need to
develop new management strategies that ensure the rapid recovery and sustainable
development of enterprises. One such solution is the digitalization of financial
management, particularly the automation of accounting processes and the use of
modern technologies to optimize working capital management. Contemporary
approaches to digitalizing financial management are analyzed, focusing on
innovative technologies such as ERP systems, Big Data analytics, artificial
intelligence (AI), blockchain, and automated inventory management platforms.
The advantages of these technologies are discussed in detail, including the ability
to reduce costs, increase the transparency of financial transactions, improve
forecasting accuracy, and minimize financial risks. One key aspect is the role of
automation in financial and accounting processes. ERP systems, which integrate
all enterprise data into a single platform, enable the automation of inventory
management, accounts receivable and payable, and contribute to efficient cash
flow management. Additionally, the use of Big Data and predictive analytics
allows for accurate demand forecasting, optimal inventory levels, and ensures
financial stability. The implementation of blockchain technologies promotes
transparency in financial transactions and minimizes the risks of fraud and
unauthorized interference. Digital payment systems and smart contracts automate
transactions with suppliers and significantly reduce the time spent on verifying
financial operations. The article highlights the challenges and issues enterprises
face when implementing digital solutions, particularly the need for significant
financial investments, cybersecurity concerns, and the demand for qualified
personnel. Practical recommendations are proposed for the implementation of
digital solutions, including the integration of ERP systems, the use of Big Data
analytics, the application of artificial intelligence, and machine learning for
financial analysis, which reduce costs, improve working capital forecasts, and
enhance the efficiency of management processes in industrial enterprises.

POJIb HAU®POBUX TEXHOJIOI'TH YV NIJBUIEHHI EPEKTUBHOCTI YITPABJITHHA
OBOPOTHUMHU 3ACOBAMHU MMOBOEHHOI EKOHOMIKH

Cbomuenko B.B., bopogikos O.I.
3anopizbkuti HayioHatbHUll yHigepcumem

Yrpaina, 69011, m. 3anopiscorcs, eyn. Yuieepcumemcorxa, 66

Kurouosi ciioBa:

U pPOBi TEXHOIOTII,

00opoTHi 3acobu, GpiHaHCOBHIA
MEHEIDKMEHT, aBTOMaTH3aLis
o6utiky, ERP-cucremu, nporuosna
aHajituka, Big Data, mryynnit
IHTEJIEKT, OJIOKUEHH.

VY crarTi JOCHIPKEHO poib HU(PPOBHUX TEXHOJOTIH Yy MiJBUIICHHI e()eKTHBHOCTI
VIOpaBIiHHS OOOPOTHUMH 3aC00aMHU MPOMUCIOBUX MIANPUEMCTB Y TTOBOEHHIH
exonoMimi. Ilicmsa 3aBepmieHHS KOH(IIKTY Ta 3 YpaxyBaHHAM EKOHOMIYHOI
HECTaOLTBHOCTI TOCTa€ HEOOXiAHICTh PO3POOKH HOBUX CTpPATETill YIpaBIiHHSA,
SIKI TO3BOJISIFOTH 3a0€3MEUYHUTH IIBUAKE BIJHOBJICHHS Ta CTIMKHA PO3BUTOK
mianpueMcTB. OmHUM 13 Takux pimieHb € 1wdposizaiis  (HiHAHCOBOTO
MEHE/DKMEHTY, 30KpeMa aBTOMAaTH3allis OOJIIKOBHX ITPOIECIiB Ta BUKOPHUCTAHHS
CYy4acCHHUX TEXHOJIOTiH I ONTUMI3aIlil YIpaBIiHHS OOOPOTHHM KaIliTallOM.
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[IpoananizoBano cy4acHi miaxoau A0 nugposizaiii piHAHCOBOTO MEHEIKMEHTY,
PO3TIsAal0uN iHHOBAIIiHI TEXHOIOTI1, Taki sk ERP-cucTemu, aHamiTHKa BETHKHX
nanux (Big Data), mryunuii intenext (Al), OmokdeilH Ta aBTOMaTH30BaHI
riaropMu Uil YIpaBJiHHS 3amacamu. JleTanbHO PO3MISTHYTO MEepeBaru IuX
TEXHOJIOT1H, 30KpeMa MOJJIMBICTh 3HIIKCHHSI BUTpAT, IIJIBUILEHHS IPO30POCTI
(biHaHCOBMX omepaliif, TOYHOCTI NPOTHO3YBaHHS Ta MiHiMmi3amii QiHaHcOBHX
pusukiB. OMHUM 3 KIIIOYOBHX AaCIEKTIB € pONb aBTOMAaTH3amii y (iHaHCOBO-
obmikoBux mporecax. ERP-cucremu, ski iHTETpyIOTh BCi JaHI MIATIPHEMCTBA B
enuny iathopmy, 1ar0Th 3MOTY aBTOMAaTH3yBaTH OOJIIK 3amacis, 1e0ITOPCHKOT Ta
KPEIMTOPCHKOT 3a00proBaHOCTI, a TAaKOXK CHPHSIIOTH €(PEKTUBHOMY YIPABIIiHHIO
rpoumoBuMu norokamu. Kpim Toro, 3acrocyBanHs Big Data Ta npornosnoi
AQHAJITUKU JI03BOJISIE TOYHO OLIHIOBATH IONHUT Ha IPOAYKLIIO, ONTHUMI3yBaTH
piBeHb 3amaciB i 3a0e3MmeunTr (iHAHCOBY CTIHKICTh MIAIPHEMCTB. 3aCTOCYBaHHS
ONOKYCHH-TEXHOJIOTiH CIpHUsA€E MPO30pOCTi (iHAHCOBUX TPAH3AKINH, a TaKoXK
MiHIMI3aIlil PU3UKIB [IaXpaliCTBa Ta HECAHKIIOHOBAHOIrO BTpydaHHs. L{ndposi
TUIATIXKHI CHCTEMH Ta CMapT-KOHTPAKTH JIO3BOJISIIOTH aBTOMAarU3yBaTH YIOAM 3
nocrayajbHUKaMH1 Ta 3HAYHO 3MEHIIHUTH Yac Ha NepeBipKy (iHaHCOBHX omnepariii.
BucsiTieno mpoOiemMu Ta BUKIWKH, 3 SIKUMH CTHKAIOTHCS IIJIIPUEMCTBA HPHU
BITPOBA/KCHHI MTU(PPOBUX PilllcHb, 30KpeMa HEOOXITHICTh 3HAYHUX (hiHAHCOBHX
iHBeCTHIIN, THTaHHA KibepOesmekn Ta moTpedy B KBai(ikOBaHMX Kaapax.
3anpornoHoBaHO MPAKTHYHI pEKOMEHIAITi1 II010 BIPOBAKEHHS ITUPPOBUX PIllIEHb,
30kpema iHTerpaifiro ERP-cucremM, BUKOpPHUCTaHHS aHATITHKH BEIUKHUX TaHUX,
3aCTOCYBaHHS IITYYHOTO IHTENIEKTY Ta MAIIMHHOTO HaBYaHHs Ui (PiHAHCOBOTO
aHaJi3y, IO J03BOJSIIOTH 3HIKYBAaTH BUTPATH, MOKPAIIyBaTH IPOTHO3M MO0
000pOTHOTO KaImiTay Ta IMiJBUILYBaTH e(PEKTUBHICTh YIIPABIIHCHKUX MIPOIIECIB Y
IIPOMHCIJIOBUX MiAIIPUEMCTBAX.

Statement of the problem Second, the shortage of financial resources poses the
task of enterprises to carefully monitor the movement
of cash and receivables. Third, it becomes more difficult
to assess the financial stability of counterparties, which
increases the risks of partners' insolvency. Finally, in
conditions of uncertainty, it is necessary to ensure greater
flexibility of management decisions, which is possible only
with the introduction of digital technologies and process
automation.

Thus, digital technologies are an important tool for
modernizing the working capital management system in
the conditions of economic recovery after the war. They
contribute to the rational use of resources, reduce financial
risks and increase the efficiency of enterprises' operational
activities. Research into the impact of digitalization on the

Modern industrial enterprises operate in difficult
conditions of war, which is accompanied by significant
difficulties: the destruction of production facilities,
disruption of logistics chains, shortage of financial
resources and increasing uncertainty. War creates an
unstable economic environment in which enterprises
have great difficulties in ensuring the continuity of their
activities. After the end of hostilities, enterprises will
have to face the need to restore the economy in the post-
war period, which will be an important stage in ensuring
stability and restoring normal activity.

The post-war period will bring numerous challenges, in
particular the need to restore production facilities, adapt to
new market conditions and ensure effective management

of working capital. Effective management of such funds
will be one of the key factors in maintaining the liquidity,
competitiveness and sustainability of enterprises in the
TECOVery process.

Digital technologies play an important role in this
process. They make it possible to automate the control and
analysis of financial flows, forecast the needs for working
capital, effectively manage inventories and receivables.
The use of technologies such as artificial intelligence,
blockchain, cloud computing and big data analytics allows
to increase the accuracy of management decisions, which
is especially important for enterprises recovering from the
war and requiring rapid adaptation to changes.

The relevance of the topic is due to several factors

First, after the war, the economy is faced with the
problem of disruption of production and supply chains,
which complicates planning and requires new approaches
to managing material flows.
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management of working capital is an important area of
significant scientific and practical interest in the context of
post-war economic recovery.

Analysis of recent studies and publications

In the current conditions of post-war economic
recovery, the management of working capital of industrial
enterprises is becoming particularly relevant. This issue
is being studied by both Ukrainian and foreign scientists
who pay attention to the digital transformation of financial
management, automation of accounting processes and the
use of advanced technologies to increase the efficiency of
financial decisions.

Domestic research focuses on the adaptation
of enterprises to changes in the post-war economy.
In particular, Kovalenko V.V. analyzes the digital
transformation of financial resource management and
its impact on the optimization of working capital [1].
Lytvynenko O.P. investigates the possibilities of using big
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data analytics to forecast the movement of working capital
and minimize financial risks [2]. Considerable attention is
also paid to the automation of accounting: Savchenko 1. V.
in his work considers ERP systems as a tool for financial
control and inventory management [3]. In turn, Romanenko
S.M. investigates the mechanisms of financial adaptation
of enterprises in post-war conditions, focusing on new
approaches to managing current assets [4].

Foreign scientists are also actively exploring the
possibilities of digitalization in the field of working capital
management. For example, Anderson J. and Williams R.
analyze how digital solutions affect the efficiency of financial
processes and reduce the risks of a shortage of working
capital [5]. Miller T. investigates the application of artificial
intelligence in supply chain management and inventory
optimization [6]. Chen H. and Zhang L. highlight the
advantages of blockchain technologies in corporate financial
management, in particular for the transparency of cash flows
and receivables management [7]. Johnson P.'s research is
aimed at developing financial strategies that help enterprises
adapt to economic changes in post-crisis conditions [8].

Thus, the analysis of scientific works demonstrates
that modern working capital management is impossible
without digital technologies. Domestic researchers focus
on adaptation mechanisms for Ukrainian enterprises, while
foreign authors consider the possibilities of using artificial
intelligence, blockchain, and big data analytics. In the
future, further research should be aimed at developing
integrated digital financial management strategies that
will increase the efficiency of industrial enterprises in an
unstable economic situation.

Objectives of the article

The aim of the article is to study the role of digital
technologies in increasing the efficiency of working
capital management of industrial enterprises in the post-
war economy. Analysis of modern approaches to the
digitalization of financial management, identification of
the main challenges and opportunities for using innovative
technologies to optimize working capital management,
as well as substantiation of practical recommendations
for the implementation of digital solutions to increase the
sustainability and competitiveness of enterprises.

Statement of the main material

In the post-war economy, industrial enterprises will
face numerous challenges related to the resumption of
production, resource shortages, instability of the financial
system and the need to quickly adapt to changes. In such
conditions, effective management of working capital
becomes critically important for ensuring business
continuity, maintaining liquidity and achieving financial
stability. Digital technologies play an important role in this
process, which allow optimizing management processes,
increasing forecasting accuracy and accelerating decision-
making. One of the key aspects of digitalization of working
capital management is the automation of financial and
accounting processes.

The use of ERP (Enterprise Resource Planning) systems
provides comprehensive control over the movement of
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assets, allows automating the accounting of inventories,
receivables and payables, and also contributes to effective
cash flow management. Such systems integrate all financial
data of the enterprise into a single platform, which allows
for a prompt assessment of the state of working capital and
reducing the risks of financial instability [3].

The use of Big Data technologies and predictive
analytics makes it possible to accurately assess product
demand, optimize inventory levels, and effectively manage
financial flows. Thanks to the analysis of large data sets,
enterprises can identify key factors affecting working
capital, as well as formulate strategies for managing them
in an unstable economic environment [2].

Blockchain technologies help increase the transparency
of financial transactions and minimize the risks of fraud.
Smart contracts allow you to automate transactions with
suppliers and simplify the payment control process, which
is especially important during the period of economic
recovery, when trust in financial partners plays a key
role. In addition, digital payment systems provide speed
and reliability of transactions, which allows enterprises to
manage their financial resources more effectively.

The use of cloud technologies allows industrial
enterprises to quickly adapt to changes, reducing
infrastructure costs and providing access to data in real
time. Digital platforms for supply chain management allow
you to effectively coordinate interaction with suppliers,
optimizing the level of current assets and minimizing the
costs of their maintenance [4].

Thus, digital technologies play an important role in
increasing the efficiency of current asset management of
industrial enterprises in an unstable economic environment.
They contribute to the automation of business processes,
increasing forecasting accuracy, accelerating financial
transactions and improving the overall resilience of
enterprises to economic challenges. The use of modern
digital tools allows not only to optimize working capital
management, but also creates the basis for the stable
development of the industrial sector in the conditions
of recovery. One of the key modern approaches to the
digitalization of financial management is the automation
of working capital management processes. The use of
specialized software solutions allows for real-time analysis
of cash flows, receivables and payables, inventory status
and financial risks. This provides flexibility in decision-
making and allows enterprises to quickly respond to
changes in the economic situation. At the same time, the
widespread use of predictive analytics based on Big Data
technologies makes it possible to accurately assess the
need for financial resources, plan expenses and determine
optimal financial strategies.

Despite the obvious advantages of digitalization, the
process of its implementation is accompanied by certain
challenges. One of the main problems is the need for
significant financial investments in the implementation
and support of modern information systems. For many
companies, raising funds for such projects is a difficult
task. An additional challenge is the need to ensure
cybersecurity, as the digitalization of financial processes
increases the risks of confidential data leakage and
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fraudulent transactions. In addition, the problem of human
resources plays a significant role: there is still a shortage
of qualified specialists who can work effectively with the
latest digital financial instruments [1].

Despite these difficulties, the digitalization of financial
management opens up wide opportunities for optimizing
working capital management. In particular, the use
of blockchain technologies allows making financial
transactions more transparent and secure, eliminating
the risks of fraud and unauthorized intervention. The
integration of digital financial management platforms and
the automation of financial transactions allows enterprises
to reduce costs, reduce payment processing time and
increase efficiency.

Modern approaches to the digitalization of financial
management also involve the active use of cloud
technologies that provide access to financial data from
anywhere in the world. This allows enterprises to effectively
manage financial flows even in difficult conditions, when
access to traditional financial instruments may be limited.

For a deeper understanding of the main challenges
and opportunities for digitalization of working capital
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management, it is advisable to compare traditional and
digital management methods in Table 1.

Analyzing the data in Table 1, we can conclude that
digital methods of working capital management significantly
outperform traditional methods in terms of data processing
speed, transparency of operations, forecasting accuracy, and
security. The use of modern technologies, such as blockchain,
ERP systems, Big Data analytics, and artificial intelligence,
allows enterprises to reduce costs, automate financial
processes, and increase the efficiency of capital management.

However, the transition to digitalization is not without
certain challenges. The main ones are the need for
significant financial investments in new technologies, as
well as the need to train personnel to effectively use new
tools. At the same time, the introduction of innovative
technologies opens up new opportunities for optimizing
working capital management, in particular through
the integration of modern tools for automatic analysis,
forecasting, and monitoring of financial flows [9].

Figure 1 shows the main challenges and opportunities
associated with the use of innovative technologies to
optimize working capital management.

Table 1 — Traditional and digital methods of working capital management

Parameter

Traditional methods

Digital methods

Transparency of operations

Limited, high level of paper document flow

High, thanks to blockchain technologies and ERP
systems

Data processing speed

Slow, depends on the human factor

High, real-time processing

Forecasting accuracy

Limited, based on historical data

High, analytics based on Big Data and Al

Cybersecurity

Relatively low, paper document risks

High, use of cryptography and secure servers

Management costs

High due to the involvement of a large number of
personnel

Reduced due to process automation

Challenges

Opportunities

High costs of implementing new

technologies

Reducing operating costs through
process automation

The need for staff training and

development

J \

Improving the accuracy of financial
forecasts using big data analytics

J

Risks of integration of new systems
with existing infrastructures

J \

Ensuring transparency and security of

financial transactions through
blockchain

J

The need for constant modernization

of technologies

\ e

ncreasing flexibility and efficiency in

N

the management of working capital
through the use of ERP systems

Cybersecurity and data protection

threats

Optimization of working capital
through artificial intelligence and
machine learning

Fig. 1 — Main challenges and opportunities associated with the use of innovative technologies
to optimize working capital management
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It should be noted that although the introduction of
innovative technologies into financial management is
accompanied by certain challenges, their potential for
increasing the efficiency of working capital management
is significant.

Thus, digital technologies open up new prospects for
the effective management of working capital of industrial
enterprises during an unstable economic situation. They
ensure the accuracy of financial forecasting, reduce the
costs of administrative processes, increase the level of
security of financial transactions and contribute to rapid
decision-making.

The use of modern digital solutions allows enterprises
to adapt to new realities and form effective financial
strategies, which is a key factor in their sustainable
development [10].

For effective management of working capital in the
post-war economy, industrial enterprises should implement
modern digital technologies that will help increase financial
stability, reduce costs and improve the flexibility of business
processes. Below are key practical recommendations for the
digitalization of working capital management.

The proposed recommendations for the implementation
of digital solutions in the management of working capital of
industrial enterprises provide an opportunity to significantly
increase the efficiency of financial management and adapt to
the conditions of the post-war economy. The integration of
ERPsystems, the use of big data analytics, the implementation
of artificial intelligence and blockchain technologies allow to
reduce operating costs, ensure transparency and security of
financial transactions, as well as optimize the management
of inventories and working capital.

Digital solutions will help enterprises to increase the
efficiency of financial decision-making, reduce the time
for document processing, and reduce the risks of errors
and fraud. The implementation of these technologies
will be a key factor in achieving the sustainability and
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competitiveness of enterprises in the conditions of rapid
changes in the post-war economy, where flexibility and
speed of response to external challenges are crucial for
success. The proposed measures are aimed at maximizing
the use of digital technologies to increase the efficiency
of the management of working capital of enterprises.
The implementation of ERP systems and automated
inventory management allows enterprises to minimize
losses, optimize logistics processes and increase financial
discipline [3].

The use of Big Data and artificial intelligence
significantly improves the accuracy of forecasting the
needs of an enterprise in financial resources, which makes
it possible to reduce the risks of cash gaps and working
capital shortages. Blockchain technologies and electronic
document management increase the level of security
of financial transactions, ensure their transparency and
minimize administrative costs [2].

Taken together, these measures allow enterprises not
only to adapt to the challenges of the post-war economy,
but also to create competitive advantages through the rapid
adoption of sound financial decisions, minimizing costs
and increasing operational efficiency.

Conclusions

Based on the research conducted, we note that modern
current asset management is impossible without the use
of innovative technologies, such as ERP systems, big data
analytics, artificial intelligence, blockchain and cloud
platforms. These technologies significantly improve the
accuracy of financial forecasts, increase the transparency
of operations, reduce management costs and ensure
better adaptation of enterprises to changes in an unstable
economic environment.

The analysis showed that the digitalization of financial
processes not only allows you to optimize inventory
accounting and financial flow management, but also

Table 2 — Practical recommendations for implementing digital solutions

Neo Digitalization direction

Solution description

Expected results

1 | Using ERP systems

payables.

Integration of digital platforms for enterprise
resource management, automation of
inventory control processes, receivables and

Optimization of working capital, increasing
transparency of financial transactions,
reducing decision-making time.

2 | Big Data Analytics

Using analytical platforms to process large
amounts of financial and operational data to
forecast financial and inventory needs.

Reducing the risk of financial losses,
increasing the accuracy of current asset
planning.

3 | Implementation of artificial
intelligence and machine
learning

data.

Automation of financial analysis and
calculations, creation of algorithms for
forecasting working capital based on historical

Reduction of errors in calculations, increase
of accuracy of financial planning, reduction
of the human factor.

4 | Blockchain technology

Using blockchain to increase the security of
financial transactions, ensure the reliability
and transparency of data on working capital.

Reducing the risk of fraud, increasing trust
in financial transactions, reducing the cost of
verifying financial documents.

5 | Automated inventory
management

Implementation of digital systems for
controlling the balance of material resources,
use of [oT for monitoring warehouses.

Reduction of excess inventory, acceleration
of capital turnover, minimization of storage
costs.

6 Electronic Document
Management (EDM)

Automation of accounting for financial
documentation, implementation of electronic
signature, digital contracts and acts.

Reduction of costs for document
management, increase in speed of processing
of financial transactions, reduction of
bureaucratic procedures.
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minimizes the risks of fraud, increases cybersecurity
and reduces the impact of the human factor. At the same
time, the process of implementing new technologies is
accompanied by certain challenges, in particular the need
for significant investments and training qualified personnel.

In view of this, it is recommended to more actively
implement digital solutions, in particular ERP systems,
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analytical platforms for processing big data and artificial
intelligence technologies, which will not only optimize
the management of working capital, but also create a
foundation for the stable development of enterprises in the
period of post-war recovery. Digitalization is a key factor
for increasing the resilience, competitiveness and financial
stability of industrial enterprises in the future.
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The article examines the theoretical and practical aspects of developing a strategy
for managing the human resource potential of industrial enterprises in the context of
digital transformation. The role of human resource potential is identified as one of the
key factors in ensuring enterprise competitiveness in modern economic conditions.
Contemporary approaches to personnel management are analyzed, including
the use of information technologies, big data analytics, artificial intelligence,
automated HRM systems, and other digital tools. The advantages of implementing
digital technologies in human resource management processes are characterized,
such as improving recruitment efficiency, automating personnel management
processes, enhancing communication among employees, and optimizing training
and professional development processes. The impact of digitalization on the
efficiency of human resource management, personnel adaptation to changes,
workforce optimization, and increasing enterprise competitiveness is studied.
Special attention is given to the methodological aspects of developing human
resource management strategies, including assessing the level of digital maturity
of enterprises, selecting technological solutions, and implementing innovative
personnel management models. The main challenges and risks associated with
the digital transformation of human resource management are identified, such as
the need for additional investments in digital infrastructure, resistance to change
among employees, cybersecurity issues, and the necessity of continuous staff
training. Methods for minimizing these risks are proposed through the gradual
implementation of digital solutions, the creation of flexible personnel management
models that combine traditional and innovative approaches. The research results
indicate the need to integrate digital technologies into the personnel management
system of industrial enterprises to enhance productivity, reduce costs, and improve
personnel adaptability. Strategic directions for human resource development
are proposed, contributing to the formation of a stable and efficient workforce
management system in the context of dynamic market changes.
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Kurouosi ciioBa:

KaJpOBHI MTOTCHIIIAT, YIIPABITiHHS
TepcoHaoM, nupposa
TpaHc(opMariist, MPOMHCIOBI
nianpuemctea, HRM-cucremu,
CTparerisi pO3BUTKY.

VY crarTi po3nIsAal0ThCs TEOPETUYHI Ta MPAKTHYHI aclleKTH po3pOOKH cTparerii
PO3BUTKY YIPaBIiHHS KaJpOBHM MOTEHLIAIOM IMPOMHCIOBUX IiJNPUEMCTB B
yMoBax IUQpPoBOi TpaHchopMmamii. BuzHadueHO pONE KaApPOBOTO ITOTEHINIATY
K OHHOTO 3 KIIOUOBHX (DaKkTOpiB 3a0e3medeHHs KOHKYPEHTOCIIPOMOKHOCTI
HIAMPUEMCTB Yy Cy4YacHHUX EKOHOMIYHMX yMoBax. [lpoaHaiizoBaHO cydYacHi
MIIXOAM /10 YIPAaBJIiHHS IEPCOHAIIOM, 30KpeMa BUKOPUCTaHHS iHOpMaliifHuX
TEXHOJIOTIH, aHamiTHKK Benukux nanux (Big Data), mTydHOro iHTENEKTY,
aBromatm3oBaHnx HRM-cuctem Ta  iHmmX 1HQPOBHX  IHCTPYMCHTIB.
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OxapakTepru30BaHO INepeBark BIPOBALKCHHS HU(POBUX TEXHOJIOTIH Y MpoLecH
KaJpOBOTO MEHEKMEHTY, TakKi SK IMiIBUIICHHS €(PEKTHBHOCTI PEKPYTHHTY,
aBTOMaTH3allisi MPOIECiB YIPABIiHHS TEPCOHAIOM, TOKpAIICHHS KOMYHIKaIlii
MK CIIBpOOITHUKAMH Ta ONTHUMI3aIlisl MPOICCIB HABYAHHS 1 IIiJBUIICHHS
kBanmi¢ikamii. Jocnimkeno BrumB mudposizanii Ha e(eKTHBHICTH KaJpoBOIO
MEHEIDKMEHTY, aJalTallil0 TEepCOHANY [0 3MiH, OINTUMI3aIlilo TPYIOBUX
pecypciB Ta MiIBUIIECHHS KOHKYPEHTOCHPOMOXKHOCTI TimmpuemctB. OcobmmBy
yBary NpHIUICHO METOAOJIOTIYHHM acleKTaM pPO3POOKH CTpaTeriii yrmpaBiIiHHS
KaJpOBUM TIOTEHIIIaJlOM, BKJIIOYAlOYM OIlIHKY piBHA TU(GPOBOI  3piIOCTi
MIiANPUEMCTB, BHOIP TEXHOJIOTIYHMX DILIEHb Ta BIPOBAPKCHHS 1HHOBALIHHMX
MoOyIeNIel yNpaBiIiHHS MEepCOHaloM. BU3HAYe€HO OCHOBHI BUKIIMKH Ta PHU3HKH,
nos’si3aHi 3 IM(QPOBOIO TpaHc(OPMALIEI0 KaAPOBOTO MEHEUKMEHTY, Taki SK
HEOOXiTHICTh TOJATKOBUX IHBECTHIIN Y MU(POBY iHPPACTPYKTYpy, OMip 3MiHAM
3 OOKy mepcoHaly, mpobimemu KibepOe3mekn Ta HEOOXIMHICTh IOCTIHHOTO
HaBYaHHS KaJIpiB. 3alipOIIOHOBAHO IIJISIXHW MiHIMI3aIlil 3a3HAYeHUX PU3UKIB Uyepe3
MOCTYIOBY IMIUIEMEHTALII0 U(PPOBUX pillleHb, CTBOPEHHS THYYKHX MOJEINEH
YIPaBJIiHHS MEPCOHAIIOM, L0 MOEAHYIOTh TPaJULIWHI Ta IHHOBAIMHI MiJIXOIH.
Pesynbratn mocnijpkeHHs cBiguyaTh PO HEOOXiAHICTH iHTerpamii 1H(pOBHX
TEXHOJIOTIH y CHCTEMY YIpaBJIiHHS NEPCOHAIIOM ITPOMHCIOBUX i IPHEMCTB IS
iABUIICHHS MPOAYKTUBHOCTI, 3HI)KCHHS BUTPAT Ta MOKPAILECHHS aJanTaliiHuX
MOXJIMBOCTEH TIepCOHANTyY. 3alpolOHOBAHO CTPATETiuHI HANPSMKHA PO3BHTKY
Ka/IpOBOTO TIOTEHIiay, SIKI CHpHsIOTH (OPMyBaHHIO CTilikoi Ta e(eKkTHBHOI
CHCTEMH YIPaBIIiHHS TPYIOBUMH PECYypCaMy B yMOBaX JWHAMIYHUX 3MIH PUHKY.

Statement of the problem

In today's digital transformation of the economy,
industrial enterprises are faced with the need to improve
approaches to human resources management. Traditional
methods of personnel analysis and planning are becoming
less effective due to dynamic changes in the labor market,
high competition for qualified personnel, and the growing
need to automate management processes. In this regard,
digital technologies play an important role, allowing for
a comprehensive analysis of human resources potential,
forecasting personnel needs, increasing the efficiency of
labor resources use, and optimizing their management
processes. The introduction of digital solutions in the field
of human resources management contributes to increasing
labor productivity, reducing costs for administrative
procedures, increasing employee satisfaction, and
ensuring the strategic development of enterprises. The use
of HR analytics, artificial intelligence, human resource
management systems (HRM systems), blockchain
technologies for accounting for human resources, as well
as Big Data and machine learning tools can significantly
improve the process of making managerial decisions.

The relevance of studying digital technologies in the
management of human resources of industrial enterprises
is due to several key factors. Modern industrial enterprises
are actively implementing Industry 4.0, which involves the
automation and digitalization of all business processes,
including personnel management. Industrial enterprises
are faced with a shortage of qualified personnel, which
requires effective forecasting of personnel needs and rapid
adaptation of personnel strategies to changes in the external
environment. Digital technologies allow to significantly
increase the efficiency of the use of labor resources
by analyzing labor productivity, optimizing personnel
distribution and automating routine processes. The use of
large data sets (Big Data), machine learning algorithms
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and predictive analysis contributes to informed decision-
making regarding personnel development, motivation
management and employee performance assessment.
Thanks to digital technologies, it is possible to quickly
respond to changes in production processes and adjust
personnel policy in accordance with the strategic goals
of the enterprise. Thus, the research and implementation
of digital technologies in the processes of analysis and
management of labor resources is an urgent need for
modern industrial enterprises. This not only ensures the
effective use of human resources, but also contributes
to the competitiveness and sustainable development of
enterprises in the long term.

Analysis of recent studies and publications

In the current conditions of digital transformation of
the economy, the issue of introducing digital technologies
into the management of human resources of industrial
enterprises is becoming particularly relevant. Domestic
researchers, such as A.S. Ustilovskaya, in their work
emphasize the need to adapt personnel management
systems to the requirements of the fourth industrial
revolution [11]. She notes that the integration of digital
technologies into HR processes helps to increase the
efficiency of personnel management and ensures the
competitiveness of enterprises in the market. Domestic
researchers, such as M. D. Vedernikov, L. V. Volyanska-
Savchuk, O. O. Chernushkina and N. P. Bazaliyska,
in their work emphasize the need to adapt personnel
management systems to the requirements of the fourth
industrial revolution [5]. They note that the integration of
digital technologies into HR processes helps to increase
the efficiency of personnel management and ensures the
competitiveness of enterprises in the market.

In modern research, foreign scholars pay considerable
attention to the impact of digital technologies on the
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management of labor resources of industrial enterprises. In
particular, Stefan Stromeyer explores the conceptual aspects
of digital human resource management, emphasizing the
importance of strategic integration of digital technologies
into HR processes to improve the effectiveness of personnel
management [2]. Mohammad Reza Azizi analyzes
innovative HR management strategies during the COVID-
19 pandemic, focusing on the use of digital technologies to
support employee satisfaction, productivity, and adaptation
to new working conditions [1]. Other researchers, such as
L. Wang and G. Zheng, investigate the relationship between
digital HR management practices and their effectiveness,
emphasizing the role of the maturity of HRM capabilities
in this context [3].

Thus, both domestic and foreign scientists are
investigating various aspects of the implementation of
digital technologies in human resources management,
from conceptual foundations to practical strategies and
their impact on the effectiveness of HR processes.

Thus, an analysis of recent research indicates that the
implementation of digital technologies in human resources
management is a key factor in increasing the efficiency and
competitiveness of industrial enterprises both in Ukraine
and abroad.

Objectives of the article

The purpose of the article is to study the role and impact
of digital technologies on the processes of analysis and
management of labor resources of industrial enterprises,
identify key trends in their implementation, and assess
the effectiveness of digital tools in increasing labor
productivity, optimizing personnel processes, and ensuring
the competitiveness of enterprises in modern conditions of
digital transformation.

Statement of the main material

Digital technologies have undoubtedly become an
important tool in the management of human resources
of industrial enterprises, significantly changing both the
management processes themselves and the role of labor
potential in the activities of companies. The introduction
of modern information technologies not only automates
routine operations, but also makes it possible to more
effectively analyze human resources, which allows
you to increase productivity and reduce costs. Digital
technologies in human resources management include
various tools, such as human resource management
systems (HRM systems), platforms for employee training
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and development, as well as programs for big data
analytics (Big Data). They allow you to collect and process
significant amounts of information about personnel, which
is the basis for making more informed decisions at all
stages of work with personnel: from personnel selection
to employee development and performance evaluation [7].

One important aspect is the use of Big Data analytics,
which helps not only to identify the needs for new
employees, but also to predict potential problems in human
resource management, for example, the level of staff
turnover, trends in labor productivity or the effectiveness
of training programs [7]. This allows enterprises to adapt
their human resource management strategy in accordance
with changes in the external environment and internal
processes. For a more clear understanding of the impact
of digital technologies on human resource management,
we present Table 1, which reflects the main benefits of
implementing digital tools in various aspects of human
resource work.

This table demonstrates the variety of tools that
can be used to optimize human resource management
processes at industrial enterprises. The introduction of
such technologies allows not only to increase the efficiency
of internal processes, but also contributes to increasing
the competitiveness of enterprises, which is important
in the context of global competition and technological
change. Thus, digital technologies allow enterprises in the
industrial sector not only to optimize internal processes, but
also to significantly improve the quality of human resource
management. The introduction of such tools allows not
only to increase the efficiency of employees, but also to
adapt the enterprise to new challenges facing the industry
in the context of rapid technological change. Analysis
of the use of digital technologies in the processes of
analysis and management of human resources of industrial
enterprises is an important step for assessing the current
state of innovation in this area, as well as for formulating a
development strategy for the future. The use of digital tools
allows to significantly improve management processes,
reduce costs, increase the accuracy of decision-making and
efficiency in performing tasks related to human resource
management [4].

The first thing to note is that the introduction of digital
technologies into HR practice allows enterprises to more
effectively carry out personnel selection, automate the
processes of labor productivity assessment, working time
accounting and staff turnover. Tools for automating these
processes significantly reduce the human factor, errors, and

Table 1 — The impact of digital technologies on human resource management processes

Human resource management

process Digital technologies

Benefits

Selection of personnel
platforms

HRM systems, online interview

Quick access to candidates, optimization
of the selection process

Employee Performance

Assessment appraisal software

Big data analytics, performance

Objective data on performance, reduction
of subjectivity in assessments

Training and Development
intelligence

Online learning platforms, artificial

Individualized training programs, availability
of training materials

Personnel turnover management

Predictive algorithms, big data analytics

Identification of problems at early stages, prevention
of personnel outflow
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thereby contribute to improving the quality of personnel
management.

Secondly, digital technologies, such as human resource
management systems (HRM), data analytics tools and artificial
intelligence, are able to provide deep analysis and forecasting,
which allows you to optimize the use of labor resources. They
allow you to accurately predict the need for labor in the future,
help reduce staff turnover, and also predict the effectiveness of
employees at different stages of their careers.

Thirdly, the need for such analysis is due to the rapid
development of digital technologies, which are constantly
being improved. Assessing the effectiveness of these
technologies in industrial enterprises allows you to identify
problem areas, for example, insufficient use of system
capabilities or problems with integrating new technologies
into existing business processes. Such analysis makes
it possible to timely adjust innovation implementation
strategies and adapt them to changing labor market
conditions.

Determining directions for further development of
digital solutions allows enterprises to remain competitive,
increasing the efficiency of personnel management. This
includes not only improving internal processes, but also
involving innovative methods of training, employee
development, as well as the use of the latest technologies
to ensure the adaptability and flexibility of organizational
structures.

The main stages where digital technologies can be
applied to automate management processes are (Fig. 1):

Thus, the analysis of the use of digital technologies
in the processes of analysis and management of labor
resources is not only important for assessing the current
state, but also for forming a development strategy in the
future, which contributes to increasing productivity and
efficiency of work at industrial enterprises.

The introduction of digital technologies in labor
resources management at industrial enterprises directly
contributes to the automation of various management
processes. This aspect of digitalization is key, since
automation not only reduces the amount of manual labor,
but also significantly increases the accuracy and efficiency
of task performance. For industrial enterprises, where the
scale of production and the number of employees can be
very large, automation becomes a necessary condition
for achieving high results. Digital technologies in all
these processes allow not only to increase efficiency and
reduce costs, but also to reduce the human factor, which
makes personnel management processes more transparent,
objective and operational. Thanks to the integration of such
systems, enterprises can focus on more strategic aspects
of management, such as talent development and workflow
optimization [6].

The introduction of digital technologies in the
automation of human resources management processes in
industrial enterprises contributes to a significant reduction
in administrative costs, increased accuracy of management
decisions, as well as improved overall staff efficiency.
This allows enterprises to adapt to rapid changes in the
technological environment and maintain competitiveness
in the industry.
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In line with the introduction of digital technologies
for the automation of human resources management
processes, the next important step is the development
of big data analytics (Big Data) for in-depth analysis of
human resources. Since traditional methods of information
processing and employee evaluation are no longer able to
cope with the large volumes of data generated at enterprises,
new analytical tools make it possible not only to quickly
process large volumes of information, but also to identify
key patterns that affect human resources management.

Big data analytics is an important element in human
resources management processes at modern industrial
enterprises. It allows you to collect, process and analyze
huge amounts of data about employees and their activities
in real time, which makes it possible to make more accurate
forecasts and effectively manage personnel. This becomes
possible thanks to the use of various analytical platforms,
machine learning and artificial intelligence algorithms [7].

One of the main areas of use of big data analytics is
the forecasting of staff turnover, which is an important
aspect of personnel management. By analyzing data on the
level of employee satisfaction, their social status, working
conditions, productivity levels and other factors, companies
can predict which employees may leave the company in the
near future. This allows you to take measures in advance to
retain key personnel or prepare a replacement [8].

Another important aspect is the optimization
of recruitment processes. With the help of big data
analytics, companies can evaluate the effectiveness of
various channels for finding employees, analyze which
characteristics of candidates lead to better results in work,
and thus adapt the recruitment strategy to the specifics
of the company's activities. This approach allows you to
reduce the time and resources for recruiting personnel,
making this process more accurate and predictable.

Big data analytics is also used to increase labor
productivity. The collected data allows you to determine the
effectiveness of each employee, track their performance in
different conditions, and find patterns that can be used for
further training and development of employees. This approach
allows you to more accurately assess the needs for training
and development of personnel, as well as adjust personnel
management strategies in a timely manner. The use of such
technologies also helps in optimizing personnel costs. Data
analytics allows you to identify inefficiently used resources or
the presence of excess employees, which helps reduce salary
costs and reduces the financial burden on the company [9].

To better understand the effectiveness of using big data
analytics in human resource management, we present an
example of Table 2 with indicators that can be obtained
through such analysis.

Using big data analytics in HR processes allows
companies to improve decision-making efficiency, optimize
costs and reduce risks. This approach allows not only to
predict future trends in HR management, but also to ensure
more effective recruitment, training and development,
which in turn helps to increase the productivity and
competitiveness of the enterprise.

In addition to the effective use of big data analytics, the
use of artificial intelligence (AI) for HR management is no
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Stages of applying digital technologies to automate management processes

One of the most important aspects of human resources
management is accurate timekeeping. With the help of digital
Working time accounting systems, such as specialized HRM systems, it is

accounting possible to automatically record employees' working hours,
their absence, as well as the duration of vacations and sick
leave. This not only simplifies administration, but also
minimizes the human factor in determining the duration of
working hours, which is important for correct salary
calculations.

Stage 1 \

1

The recruitment process has also become more efficient thanks
Automated to the introduction of digital platforms. Automated candidate
Stage 2 recruitment selection systems use algorithms to evaluate resumes, which
Processes significantly speeds up the initial selection stage. The use of
programs for video interviews, testing and assessing candidate
skills in real time allows not only to save time, but also to
obtain more accurate information about potential employees.

11

Implementing analytics and big data to assess employee
performance allows you to collect objective data on their
activities without the need for constant monitoring. These can
Employee I:> be automated reports based on work results that provide a clear

Stage 3 performance picture of the productivity of each employee. Assessment of
evaluation work results can be based on real data, such as task completion,
quantity of products produced, adherence to deadlines and other
key performance indicators (KPIs). This avoids subjectivity in
assessments and ensures a fair approach to each employee.

!

All issues related to vacations, sick leave and other types of
Vacati d employee absences can also be automated. Digital systems
acation an allow employees to apply for leave through online platforms,
Stage 4 sick leave and managers to automatically receive information about
management planned absences. This greatly simplifies work shift planning,
" allowing you to maintain the efficiency of production processes
and reduce the time spent on manual data entry. '

11

Determining and predicting employee turnover is made

M possible by digital technologies. For example, automated
Stage 5 Staff turnover E systems can analyze data on the length of time employees have
management worked in different positions, identify possible trends in

layoffs, and based on this, prepare recommendations for
reducing turnover. Satisfaction assessments allow employees to |
quickly respond to any negative factors. '

Fig. 1 — Stages of applying digital technologies to automate management processes

Table 2 — Using big data analytics for human resource management

HR Management Process Technologies Used Benefits
Employee turnover forecasting | Big data analytics, machine learning Reducing employee turnover, responding
to problems in a timely manner

Recruitment Algorithms for resume analysis, interview | Quick and accurate identification of suitable
process automation candidates

Performance Assessment Data Analytics, KPI, Performance Accurate Measurement of Employee Productivity,
Evaluation Objective Assessments

Training and development Training platforms, adaptive learning Individualized training, employee training

of personnel systems

less important. Artificial intelligence is a powerful tool for  reduce the human factor in HR management, reduce costs
automating processes, making data-based decisions and  and increase the accuracy of forecasts.

creating personalized solutions for employee development. Artificial intelligence in HR management is used
Thanks to Al algorithms, companies can significantly at various stages of processes, from the selection of
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candidates to assessing their performance. The use of
such technologies allows to significantly optimize work
processes and provide enterprises with better results due
to a high level of automation and accuracy of decision-
making. One of the most popular areas of use of Al is
recruitment. Artificial intelligence algorithms are able
to perform in-depth analysis of resumes, identifying the
necessary skills and qualifications of candidates. They can
also conduct preliminary screening interviews, providing
an assessment according to various criteria, which reduces
the time and resources spent on hiring. In addition,
Al is actively used for assessment processes, such as
analyzing employee productivity. For example, algorithms
can analyze employee behavior, their interaction with
colleagues, activity level, achieved results and many other
indicators. This approach allows for a more objective
and accurate assessment of employee efficiency. The use
of Al also helps in automating the processes of training
and personnel development. Intelligent systems can
create individual development plans for each employee,
analyzing their strengths and weaknesses, on the basis of
which specialized trainings and courses are generated. Al
is able to adapt training programs to the specific needs of
the employee, which allows to significantly increase the
efficiency of training [10].

Another advantage of using Al is the optimization of
labor management costs. Thanks to accurate forecasts and
recommendations of artificial intelligence, companies can
carry out optimal staffing planning, minimizing excessive
costs for redundant positions or inefficient use of resources.
To illustrate the use of Al in labor management, we present
a table that illustrates its main advantages and capabilities.

The use of artificial intelligence in human resource
management processes significantly increases the
efficiency of human resource management at industrial
enterprises. Al provides a more accurate assessment of
employee productivity, optimizes recruitment and helps
in forecasting personnel needs. Thanks to such tools,
enterprises are able to significantly reduce the costs of
human resource management and improve the quality
of decisions made. In the long term, this allows them to
maintain competitiveness and adapt to changing labor
market conditions.

Digital platforms for training and development of
personnel have become an important element in the
human resource management strategy at modern industrial
enterprises. Growing competition and technological
changes require companies to constantly improve the skills

Table 3 — Use of artificial intelligence in labor management
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and qualifications of their employees. Given this, online
learning platforms are becoming increasingly important
as tools for increasing the efficiency and productivity of
personnel.

One of the main advantages of digital platforms is a
personalized approach to training. Traditional training
methods often do not take into account the individual needs
of employees, while online learning platforms allow for
the creation of customized programs for each employee,
taking into account their level of qualification, interests
and professional goals. For example, platforms using
artificial intelligence can automatically select courses and
materials for the user, based on their previous results and
personal preferences. This approach ensures a higher level
of employee involvement in the learning process, as they
receive exactly the knowledge and skills they need for
further professional growth.

Another important advantage of digital platforms is
the availability of training materials at any stage of work.
Traditionally, employees had to undergo training at a certain
stage of their career or at set deadlines. Now, thanks to
platforms, employees can access training materials at any
time when necessary, and depending on their current level
of knowledge or development needs. This allows for more
flexible training, which is especially important in conditions
of rapidly changing technological requirements [8].

Digital platforms also enable monitoring of the learning
process. With the help of such tools, managers can track
the progress of employees, identify their strengths and
weaknesses, and adjust training programs in a timely
manner. This not only increases the effectiveness of
training, but also makes it possible to optimize training
costs, since it is possible to accurately determine which
courses or programs produce the best results.

By using e-courses, video training, webinars, and
interactive tools such as gamification, employees have the
opportunity not only to gain theoretical knowledge, but
also to immediately apply it in practice. This allows them
to better adapt to new working conditions, as well as more
quickly master new tools and technologies that become
important for the effective performance of their tasks.
Table 4 illustrates the main advantages of digital platforms
for training and development of personnel in industrial
enterprises.

Digital platforms for training and development of
personnel at industrial enterprises offer great potential
for improving the efficiency of employees. They allow
to maintain a high level of qualification, quickly adapt

Human Resources
Management Process

Technologies Used

Benefits

Recruitment . .
nterviews

Algorithms for CV screening, automated

Fast and accurate candidate selection, reduced
selection time

Labor productivity assessment .
monitoring

Al analytics, KPI analysis, performance

Objective and personalized assessments, rapid
problem detection

Training and development

Intelligent training platforms, personalized

Individualized approach to training, advanced

of personnel trainings training
Staffing Planning Staffing For;cgstmg, Planning Reducing Personnel Cogts, Proper Resource
Optimization Allocation
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employees to new working conditions, and also provide
a personalized approach to training. This contributes
to increasing labor productivity, reducing training and
development costs, and improving the overall efficiency of
labor resources management at enterprises.

Digital technologies in the field of labor resources
management are already changing traditional methods
of working with personnel, optimizing processes from
recruitment to assessing their productivity. However, the
rapid development of technologies opens up new horizons for
further improvement of management processes. In particular,
the future of labor resources management will be associated
with the use of such innovations as blockchain, virtual and
augmented reality, as well as adaptation to changes caused by
the pandemic and global economic changes [9].

One of the most promising areas of development is
the use of blockchain technologies to ensure transparency
and reliability of employee data. Blockchain allows for the
creation of reliable and immutable records of employees’
work activities, qualifications, education and experience.
This is especially important for companies operating in
an international environment where it is necessary to
confirm the authenticity of candidate data. In addition,
blockchain can be used to automate contracts and payroll
management, providing greater transparency and reducing
the risk of fraud or calculation errors. These technologies
allow companies to significantly improve the efficiency of
human resource management, as well as ensure compliance
with legal requirements. Another important innovation
that can significantly change the processes of training and
development of personnel is virtual (VR) and augmented
reality (AR). These technologies are able to create
interactive learning environments that allow employees
to interact with virtual objects, simulate real-world work
processes and even undergo training in conditions that
are as close to real-world as possible. For example, VR
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can be used to train employees on specific technologies or
equipment without the need for physical presence in the
workplace, while AR allows providing employees with
real-time information about the work being performed or
navigating them in difficult environments [10].

In addition, in the post-pandemic world, where many
companies have switched to remote work or hybrid
models, there is a need to develop new tools for managing
distributed teams. The use of technologies such as cloud
platforms for collaboration, big data analytics for tracking
the performance of remote workers, as well as tools for
flexible project management, allows maintaining the
efficiency of organizational processes even in distributed
work conditions. This makes it possible to monitor
employee productivity, their development and motivation,
even when they work from different locations.

In the context of the development of new forms of
work and adaptation to changes in the labor market,
digital technologies allow for flexible management of
labor resources, which contributes to a faster response to
economic challenges. This also includes the introduction
of electronic platforms for freelancers and temporary
workers, which makes it possible to create effective models
of cooperation between companies and external workers.

Table 5 presents the main prospects for the development
of digital technologies in the field of labor resources
management.

Rapidly evolving digital technologies offer enormous
opportunities for improving workforce management.
The introduction of tools such as blockchain, VR, AR,
cloud platforms and big data analytics helps enterprises
increase the efficiency, flexibility and transparency of their
HR processes. These technologies contribute not only to
improving internal processes at enterprises, but also to
adapting to new working conditions that have arisen due to
global changes in the world of work.

Table 4 — The impact of digital platforms on training and development of personnel

Learning and Development Direction Digital Platforms Benefits
Personalizing training programs Al-based platforms, online courses Adapting tralnér;;;;ptl(())}tgz needs of cach

Accessibility of learning

Online courses, mobile platforms

Ability to learn anytime, anywhere

Progress Monitoring

Data Analytics Platforms

Progress Tracking, Curriculum Adjustments

Interactive learning methods

Webinars, game-based learning methods

Employee engagement, improved learning

Reducing training costs

E-courses, webinars

Reducing costs for organizing traditional
trainings

Table 5 — Prospects for the development of digital technologies in the field of labor resources management

The technology Potential use

Benefits

Blockchain qualifications

Management of labor contracts, verification of employee

Transparency, reduction of fraud risk,
automation of processes

Virtual Reality (VR)

Employee Training, Simulation of Work Situations

Safe Training, Realistic Replication of Work
Processes

Access additional information, improve work

Augmented Reality (AR) Increase on-site efficiency, real-time learning efficiency
Real-time Collaboration, Communication, and Project | Increasing Flexibility and Efficiency in Team
Cloud Platforms
Management Management
Big Data Analytics Forecasting Employee Needs, Tracking Productivity Improving Planm%%ﬁl?:;iismg Management
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Conclusions

Based on the research conducted, we can note that
digital technologies have become an integral part of human
resources management at industrial enterprises, significantly
changing approaches to the organization and optimization of
personnel processes. The introduction of innovative tools,
such as HRM systems, online learning platforms, big data
analytics and artificial intelligence, allows you to reduce
costs, increase the efficiency of personnel management and
improve decision-making. These technologies allow you to
automate routine operations, objectively assess employee
productivity, predict staff turnover and optimize personnel
selection processes. Digitalization of personnel processes

ISSN Print 2786-5150
ISSN Online 2786-5169

helps reduce administrative costs, increase the accuracy and
efficiency of management decisions, which are key factors
for ensuring the competitiveness of enterprises in a global
and technologically changing environment. An important
direction of development is big data analytics and artificial
intelligence, which allow you to more accurately predict
labor needs and effectively plan personnel management
strategies.

Therefore, the effective use of digital technologies in
workforce management is a powerful tool for increasing
the productivity and development of enterprises, allowing
them to adapt to change, improve the quality of work, and
maintain their competitiveness.
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Key words: The article examines the development of the precious metals market in Europe
precious metals market, since 2000, with particular emphasis on the impact of globalization, economic
innovation, regulatory policy, crises, innovation, and regulatory changes in the Union. Particular attention is paid
environmental standards, London to the importance of precious metals for the European economy, including their
Metal Exchange, investments, role as stable investment assets. The consequences of the 2008 financial crisis and
economic stability, European the COVID-19 pandemic in 2020, which led to an increase in demand for gold and

market, financial reserves.

other precious metals that served as a means of preserving capital, are considered.
The role of countries such as the United Kingdom, Switzerland, Germany, and
France in the functioning of the global precious metals market is highlighted, in
particular through key trading venues such as the London Metal Exchange. The
contribution of the European Union to improving the regulatory framework aimed
at ensuring transparency, ethics, and sustainability in the precious metals trade is
highlighted. The impact of EU directives on business processes and the growth
of quality standards is highlighted. Attention is also drawn to the prospects of
the European precious metals market, including expanding international influence
through technology exports, establishing partnerships with countries implementing
«green» technologies, and innovative development. The article emphasizes
the importance of legislative reforms and creating conditions for attracting
investment, in particular to support technological startups and the development of
environmentally sustainable mining methods. In conclusion, the article presents
a comprehensive analysis of the current state of the precious metals market in
Europe, its key challenges and achievements, emphasizing the importance of a
comprehensive approach to the implementation of innovations and regulatory
changes in the precious metals market to ensure sustainable economic growth and
competitiveness in the global economy.

97



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

ISSN Print 2786-5150
ISSN Online 2786-5169

€BPOIEVICHKI IPAKTUKH PO3BUTKY PUHKY JJOPOTOILIHHUX METAJIIB

Yepen A.B., CaBenko JI.M.
3anopizekuii HayionanrbHull yHigepcumem

VYrpaina, 69011, m. 3anopisicocs, eyn. Yuieepcumemcoxa, 66

@aiizynnina C.A.

Kazaxcoxuii nayionanvnuil neoazocivnuil ynigepcumem imeni Aoas
npocnexkm Jlocmux, 13, m. Anmamu, 050010, Pecnyonika Kazaxcman

®Dacroens /1. /1.
3anopizekuil HayionanrbHull yHigepcumem

VYrpaina, 69011, m. 3anopiscocs, eyn. Yuieepcumemcoxa, 66

KuiouoBi cjioBa:

PHUHOK JOPOTOMIHHUX METAIIB,
IHHOBAIII1, peryJIsATOpHA
MTOJIITHKA, CKOJIOTIYHI CTaHIAPTH,
JlonmoHCEKa Oip>ka MeTaliB,
IHBECTHIIIT, EKOHOMIYHA
CTab1IbHICTh, EBPOTICHCHKUI
PHMHOK, (hiHAHCOBI pe3epBu.

CrarTs AOCHIKyE PO3BHUTOK PHUHKY IOPOTOI[IHHMX METajiB y €Bpori micis
2000 poky, 0coOJIMBO aKIEHTYIOUM yBary Ha BIUIMBI T1o0Oaizarii, eKOHOMIYHUX
KpH3, IHHOBAlliil Ta pErylIaTOPHUX 3MIH y paMkax coro3y. OcHOBHa yBara
NPUALISETHCS 3HAUCHHIO JTOPOTOI[IHHUX METAJIB JJIsl €BPONEHCHKOT eKOHOMIKH,
BKJIFOYAIOYH IXHIO POJIb SIK CTaOUIbHHUX IHBECTHIINHUX aKTHBIB. Po3mIsHYyTO
Hacmigku QirancoBoi kpusn 2008 poky Ta mangemii COVID-19 y 2020 pori,
SK1 TIPU3BETIH J0 3pOCTAaHHS MOMUTY HA 30JI0TO Ta IHIII JTOPOTOIIHHI METalH SKi
BUKOHYBaJIM POJjib 3ac00iB 30epeKeHHsl Karitany. BUCBITIEHO polib TaKUX KpaiH,
sk Bemuka Bpuranis, IlBeiinapis, Himeuunna ta ®pannis, y QyHKIIOHYBaHHI
100aJIEHOTO PUHKY JJOPOTOLIIHHUX METaJIiB, 30KpeMa 4epe3 KJII0U0BI TOPTOBEIBHI
Maimanunku, sK-oT JloHmoHchka Oipska MeramiB. [limKpecieHO BHECOK
€pporeiicekoro Coro3y y BIOCKOHAJICHHS PETYIATOPHOI 0asu, MO CIpsSMOBaHA
Ha 3a0e3MeueHHs MPO30POCTi, ETUYHOCTI Ta EKOJOTIYHOCTI y cdepi Toprisii
JIOPOTOLIIHHUMH MeTaaMu. BucsitieHo BB qupektuB €C Ha Oi3Hec-TIponecu
Ta 3pOCTaHHS CTaHAAPTIB sKocTi. TakoXk 3BEpTAEThCS yBara Ha MEPCIEKTHBU
€BPOIICHCHKOI0 PHHKY JOPOTOI[IHHUX METaNiB, BKJIIOYAIOYM PO3LIMPEHHS
MIDKHAPOJHOIO BIUIUBY Yepe3 eKCIIOPT TEXHOJIOTIH, BCTAHOBJICHHS IAPTHEPCTB 13
KpaiHaMH, sKi BIIPOBA/KYIOTh «3€JICHI» TEXHOJOTIi, Ta IHHOBAiHHUI PO3BHUTOK.
CrarTs akIeHTye Ha BaKIMBOCTI 3aKOHOAABYMX pPedoOpM i CTBOPEHHI YMOB IS
3aJy4eHHs I1HBECTHILiM, 30KpeMa sl MiITPUMKH TEXHOJOTIYHUX CTapTamiB
i PO3BUTKY EKOJIOTIYHO CTIHKMX MeTomiB BuaoOyTKy. I[limcymoByroum, crarts
Ipe/ICTaBiIsie BCEOIUHMI aHali3 Cy4acHOTO CTaHy PUHKY JIOPOTOLIHHHUX METaliB
y €Bpomi, 0To KIII0Y0BHX BHUKIIMKIB Ta JOCATHEHb, IIJIKPECITIOI0UN BaXIINBICTh
KOMIUIEKCHOTO TIIXOMy IO BIPOBA/DKCHHS IHHOBAIIN 1 PEryasSTOpPHUX 3MiH Ha
PUHKY IOPOTOLIHHUX METamiB 3a1isd 3a0e3ledeHHs CTIHKOTO EKOHOMIYHOTO
3pOCTaHHS Ta KOHKYPEHTOCIPOMOXKHOCTI Y II00aJIbHIi SKOHOMIIII.

The article is aimed at analyzing the development
of the precious metals market in Europe after 2000
and determining the impact of globalization, economic
crises and the introduction of innovative technologies
on its efficiency, as well as the role of regulatory policy
and innovations in strengthening the competitiveness of
European countries and their ability to adapt to modern
economic challenges.

Analysis of recent studies and publications points to
the growing role of precious metals in ensuring economic
stability and investment attractiveness of FEuropean
countries. Research emphasizes that the precious metals
market is a strategic segment for economic development,
especially in the context of globalization, economic crises
and innovation [1, 2, 3, 4, 5, 6]. Many articles consider
the impact of globalization on international trade, liquidity
growth and market adaptation precious metals to global
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challenges. Such works highlight how globalization has
contributed to the integration of the European market
into the global economy and the strengthening of its
position through technological advances and regulatory
transparency, and highlight the increased demand for
precious metals during times of economic instability.
Gold has become a key asset for capital preservation, and
European countries have confirmed their status as leaders
in the trade and storage of precious metals.

The monographs also actively explore modern
challenges and prospects for market development in the
context of technological innovations. The paper considers
automation, digitalization, recycling of precious metals,
as well as environmental initiatives that strengthen the
competitiveness of European countries on the world stage.
The authors offer recommendations for regulators and
businesses to optimize business processes, increase market
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transparency, and create an ecosystem that contributes to
the sustainable development of the industry [7].

In general, recent publications show that in order to
maintain a leading position in the global economy, the European
precious metals market needs to actively innovate, adapt to
changing conditions and use international best practices. This
will ensure the stability of the market, strengthen its investment
attractiveness and contribute to the sustainable development of
the European economy as a whole.

Problem statement: touches on the need to improve
regulatory policy and introduce innovative technologies
in the precious metals market in the European Union in
the context of globalization, economic crises and growing
environmental awareness. European countries often face
challenges that require adaptation to new realities, so the
problems are the need to ensure market transparency,
the introduction of environmentally sustainable mining
and processing practices, as well as overcoming the risks
associated with price volatility and increased international
competition.

Presentation of the main material

The precious metals market in Europe after 2000
underwent significant transformations due to economic,
technological and social changes, because metals
themselves have always played a strategic role in the global
economy, as they are used as a tool for preserving capital,
a key component of industrial production or as a basis for
financial stability. After 2000, the demand for precious
metals increased significantly, in particular for gold and
silver, which have become the main tools for preserving
value in conditions of economic instability, and the main
reason for such an increase in demand was globalization,
which not only expanded market access, but also increased
the liquidity of precious metals, making them more
accessible to a wide range of investors. Interestingly, the
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development of the precious metals market in Europe is
also due to a change in investment preferences, because
gold and other metals began to be perceived not only as
assets for physical ownership, but also as the basis for
financial instruments such as exchange-traded funds,
futures and options. This has expanded opportunities for
investors and made the market more attractive, while
increasing its complexity and volatility (Fig. 1).

The economic crisis of 2008 rightfully became one of
the largest financial shocks in history, which significantly
affected global markets, in particular the precious metals
market, because if we recall those events, it arose due to
the collapse of the US mortgage market, which caused
the collapse of large financial institutions and grew into a
global financial crisis, and it is thanks to this that precious
metals Gold, in particular, has gained the status of a "safe
haven" as investors have begun to look for safe assets to
protect their capital from financial instability. Gold became
the main asset that ensured the preservation of value in the
face of the collapse of traditional financial instruments
such as stocks and bonds, so the demand for it increased
among both private investors and central banks seeking to
increase their reserves to maintain currency stability. As a
result, gold prices increased significantly, reaching record
levels at that time: for example, in the period from 2008 to
2011, the price of gold more than doubled (Fig. 1) [8, 9].

A similar situation was repeated during the COVID-
19 pandemic in 2020. This crisis, which was caused by a
sharp slowdown in economic activity due to quarantine
restrictions, disruption of global supply chains and reduced
production, once again confirmed the status of precious
metals as a reliable asset, which, again, became a key tool
for investors during a period of high volatility in the stock
markets. In addition, financial crises have affected the
dynamics of the extraction and trade of precious metals.
For example, during the same COVID-19 pandemic,

Gold price between 2000 and 2024
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production was temporarily halted in many countries
due to quarantine measures, which created shortages and
additional pressure on prices, but at the same time, the
demand for precious metals remained stable, which further
increased their value. It is also necessary to mention the
role of the Central Banks of European countries, which also
played an important role in stabilizing the market during
these crisis periods, because their increase in their gold
reserves became one of the ways to protect economies from
exchange rate fluctuations and global financial instability.
Germany, France and Switzerland were particularly active
in this regard, which not only increased their reserves,
but also kept gold as part of their economic sustainability
strategy.

Since 2000, the European Union has been actively
introducing a variety of legislation, which, although not
primarily aimed at regulating the precious metals market,
have had a significant impact on this sector and required it to
be more focused on ethics, transparency and environmental
responsibility. Among the main regulations are:

1. Regulation on the Responsible Supply of Conflict
Minerals (2017/821): entered into force on 1 January 2021
and ensures the responsible supply of precious metals from
conflict areas, preventing the financing of terrorist groups
and human rights violations. Obliges importers to comply
with identification, management and reporting procedures.

2. RoHS Directive (2011/65/EU, supplemented by
2017/2102): restricts the use of hazardous substances to
reduce the impact on the environment and human health.
The 2017 addition extended the requirements to more
products and improved certification, as well as contributed
to safer electronics production, improving environmental
friendliness and product quality.

3. Anti-Money Laundering and Countering the
Financing of Terrorism Directive (5th and 6th): strengthens
the control of financial transactions to prevent criminal
activity, requires customer identification, transaction
monitoring and reporting of suspicious transactions. It
directly affects the precious metals market due to new
rules, increased control and changes in trade dynamics.

From this we can say that the EU, although it has not
issued direct laws regarding the regulation of the precious
metals sector, they are actively engaged in its regulation
through directives that control other sectors of the Union
and thanks to this approach, the EU influences numerous
aspects of the work with precious metals, forming high
standards of environmental safety, transparency of supply
chains and ethics, which also affects their price.

Technological innovations have become a key factor in
the development of the precious metals market in Europe,
providing increased efficiency in mining, processing and
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reducing environmental impact. European companies began
to actively implement automation, digital technologies or
innovative metal processing methods in their business,
which allowed them to remain competitive in the global
market. Automation of production processes is also being
actively introduced, in particular the use of robotic systems,
which significantly reduces the level of manual labor and
increases safety at mining facilities, along with the latest
quality monitoring technologies, which allow you to
accurately determine the composition and characteristics
of materials, which contributes to the optimization of
production cycles and cost reduction. Particular attention is
also paid to precious metal recycling technologies, which
help reduce dependence on the extraction of new resources
and ensure the efficient use of metals from waste devices
and materials, reducing the environmental footprint and
costs of enterprises.

The results of the research show that a comprehensive
approach to regulatory policy, the introduction of innovations
and adaptation to global challenges create significant
strategic advantages for the precious metals market in
Europe, in particular, EU initiatives such as the Conflict
Minerals Regulation and the RoHS Directive contribute
to increasing transparency, environmental friendliness and
responsibility of the industry. The research also confirms
that during the crises of 2008 and the pandemic of 2020,
precious Metals, especially gold, played a key role as a
stable asset, ensuring the preservation of capital.

Conclusions

Regulatory policies and technological innovations
create significant strategic advantages and new challenges
for the precious metals market in Europe, in particular by
showing that the implementation of EU directives such as
the Conflict Minerals Regulation and the RoHS Directive
has contributed to increasing market transparency, ethics
and environmental friendliness, which directly affects
this market. The same technological innovations such
as automation, recycling and energy efficiency have
also significantly increased and continue to Increase the
efficiency of metal mining and processing, while reducing
their impact on the environment, allowing the European
market to meet high environmental standards and maintain
global competitiveness. As for crisis moments, periods of
economic crisis, such as the financial crisis of 2008 and
the COVID-19 pandemic, confirmed the importance of
precious metals as stable assets for capital preservation,
which contributed to the growth of demand for gold and
other metals, and the centralized increase in reserves in
the EU countries was a key and important step towards
stabilizing financial systems during these periods.
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The article carries out a comprehensive study of virtual mobility as a conceptual
and practical basis for the implementation of international marketing of Ukrainian
companies in the context of a full-scale war, digital transformation and destruction
of the traditional economic infrastructure. It is determined that virtual mobility -
as the ability of enterprises to carry out marketing, logistics and communication
activities outside their geographical location through the use of digital technologies
- has become a key factor in maintaining and scaling up business operations in a
crisis. The article analyzes modern scientific approaches to revealing the essence
of virtual mobility, digital marketing behavior and transnational communication in
a globalized environment. It is substantiated that ensuring effective international
marketing in the context of virtual mobility requires not only technical
modernization, but also the adaptation of strategies to the cultural, behavioral and
institutional contexts of target markets. On the basis of empirical data, statistical
reports, industry research and cases of leading Ukrainian companies (in particular,
Nova Poshta, Headway), the current practices of digital expansion to the EU and
North American markets are characterized. The main challenges are highlighted:
low level of fiber optic coverage, cultural heterogeneity of audiences, lack of trust
in new players at the international level. The role of government initiatives (Diia.
City) and external investments (IFC, EBRD) in supporting the digital environment
is emphasized. Priority areas for further research are formulated, which include
the development of effective models of virtual mobile marketing, indicators of the
effectiveness of digital strategies and mechanisms of public-private cooperation in
the field of Ukraine’s digital economy.

MI’)KHAPOJHUII MAPKETUHT B YMOBAX BIPTYAJIbHOI MOBLIbHOCTI
SIK BUKJIUK JJ151 YKPAIHCbKUX KOMITA HIN

Hyrienko H.O., T'ony0uenko A.A.
3anopizbkuii HAYiOHAILHUL YHi8epcumem
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Kurouogi cioBa:
BipTyaJibHa MOOLJIBHICTD,
MDKHApOIHUI MapKEeTHHT,
nugposa Tparchopmarris,
uudposa iHGpacTpyKTypa,
MapKeTHHTOBI CTpaTerii,
TI00aTbHINA PUHOK.
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VY crarTi 371 CHEHO KOMIUIEKCHE JOCHTIHKEHHS BipTyaTbHOT MOOUIBHOCTI K KOH-
LENTYaJbHOI Ta MPAKTHYHOI OCHOBH peajIi3allil Mi>XHapOJIHOTO MAPKETUHTY YKpa-
THCHKMX KOMNaHii B yMOBaX NOBHOMACIITaOHOI BiifHH, UdpoBoi TpaHchopmarrii
Ta JECTPYKLIl TpaJuuiiHOT eKOHOMIUHOI iHppacTpykTypH. BusHaueHo, mo Bip-
TyaJbHa MOOUTBHICTh — SIK 3MAaTHICTH MIANPHEMCTB 3[IiHCHIOBATH MapKCTUHTOBY,
JIOTICTUYHY Ta KOMYHIKAIlifHy HisTBHICTH 1032 MEKaMU TreorpadigHoro po3wmi-
IICHHS 3aBISKH BUKOPUCTaHHIO U(POBUX TEXHOJOTIH — cTaja KIIOYOBHM YHH-
HUKOM 30€pEKCHHs Ta MaclITaOyBaHHs Oi3Hec-omeparlliii y KpH30BHX yMOBaXx.
[IpoananizoBaHO Cy4acHI HayKOBI IiJIXOAW 1O PO3KPHUTTS CYTHOCTI BipTyaslbHOT
MOOITBHOCTI, II(POBOI MAPKETHHTOBOI IMOBEIHKN Ta TPAHCHAIIOHAIBEHOI KOMY-
HiKamil B yMmoBax mioOamizoBaHOro cepemoBuma. OOrpyHTOBaHO, MO 3abe3re-
YeHHA e(PEKTHBHOTO MIKHAPOIHOTO MapKETHHTY 332 YMOB BipTyaJbHOI MOOiTh-
HOCTI BUMAara€e He JIMIIEe TEeXHIYHOI MOAEpHi3amii, a ¥ amamTarii crparerii mo
KyJBTYPHOT'O, TIOBEIIHKOBOIO Ta IHCTUTYI[IHOTO KOHTCKCTIB I[LIbOBHX PHHKIB.
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Ha ocHOBi emMmipnuHUX NaHWX, CTAaTUCTHYHHUX 3BITIB, TaTy3eBUX JOCIIHKEHB i
KeHCiB MPOBITHUX YKpaTHCHKUX KoMIaHiil (30kpema Nova Poshta, Headway) oxa-
PaKTEPHU30BaHO MOTOYHI MPAKTUKHU ITUPPoBOI ekcrancii Ha punku €C 1 [TiBHIYHOT
Awmeprky. BHOKpeMIIeHO OCHOBHI BUKJIMKH: HU3bKUI PIBEHb ONTOBOJIOKOHHOTO
MOKPHUTTS, KyJIbTYpHA HEOJHOPINHICTH ayIuTopii, AeinuT IOBIpH 10 HOBHX
IpaBIliB HA MDKHAPOJHOMY piBHI. AKIIEHTOBaHO Ha pOJi AEp>KaBHUX IHIL[IaTHUB
(Diia.City) Ta 3oBHimHIX iHBectutiii (IFC, EBRD) y minTpumii nudposoro cepe-
nosumia. ChopMynb0BaHO TPIOPUTETHI HAPAMHU TOAAIBIINX IOCTIHKEHB, IO
nependavaroTh po3po0Ky ePEeKTUBHUX MOJENEH BipTyaJbHO MOOLIBHOTO MapKe-
THUHTY, 1HIMKaTOpIB Pe3yJIbTaTUBHOCTI HU(PPOBUX CTpaTerii Ta MexaHi3MiB Jiep-
JKaBHO-IIPUBATHOI B3aeMOIi1 B cepi nnppoBoi EKOHOMIKH YKpaiHH.

Formulation of the problem

In today’s context of global instability, digital
transformation of the world economy and military aggression
against Ukraine, the study of international marketing
mechanisms in the context of virtual mobility is of particular
relevance. Virtual mobility, as the ability of companies to
carry out marketing and operational activities regardless of
physical location through the use of digital technologies,
has become not only a forced adaptive response to external
crises, but also a new paradigm for strategic management of
enterprises in the global environment.

The aggravation of the geopolitical situation after
Russia’s full-scale invasion of Ukraine in 2022 led to
a profound transformation of the business models of
Ukrainian companies, which were forced to reorient
their marketing strategies to digital platforms and remote
interaction with target markets. According to the Ukrainian
Association of the Digital Economy, in 2021-2023 alone,
the share of companies actively using digital marketing
and remote customer service tools increased from 45% to
83%, which confirms the scale and depth of the changes.
This process was accompanied by active support from
the state (in particular through the Diia.City initiative),
as well as intensive attraction of foreign capital to the
telecommunications sector.

In this regard, the need for a scientific understanding
of the phenomenon of virtual mobility in international
marketing, in particular in times of war as a special
macroeconomic and geostrategic environment, is becoming
more relevant. The research covers a comprehensive study
of the impact of digital infrastructure, cultural barriers,
global competition, and the latest marketing technologies
(including Al solutions) on the ability of Ukrainian
businesses to integrate into the international economic
space. Thus, there is a need for a deep interdisciplinary
analysis of the mechanisms, challenges, and strategies of
international marketing in the context of virtual mobility,
which is of significant scientific and practical value in
the process of post-war economic recovery of Ukraine,
development of innovative entrepreneurship, and formation
of the state’s digital sovereignty.

Analysis of recent research and publications

The analysis of scientific sources shows that the
problem of virtual mobility in the context of international
marketing is being actively studied by both Ukrainian
and foreign scientists, advisory organizations, and

professional associations. Thus, the work of 1. Degtyareva
highlights the theoretical foundations of virtual mobility
of enterprises and outlines its importance in times of war
as an adaptive mechanism for business functioning [1].
The reports of McKinsey & Company and the Ukrainian
Digital Economy Association analyze the scale and trends
of digital transformation in Central and Eastern Europe and
Ukraine, which allows us to consider virtual mobility as a
component of modern business models [2; 3]. The practical
aspects of the implementation of the Diia.City digital
ecosystem are covered in the materials of the Ministry of
Digital Transformation and the Kyiv School of Economics,
which emphasize the role of public policy in shaping the
environment for IT companies and startups [4; 5]. Sources
from Reuters, EBRD, and the World Bank Group provide
analysis on the volume of foreign investment in Ukraine’s
telecommunications sector, which is critical to ensuring the
technical basis for virtual mobility [6; 15; 16]. In the context
of marketing adaptation in international markets, the works
of H. Hollensen and D. Aaker, which substantiate the
importance of cultural sensitivity and strategic positioning
in the context of global competition [7; 9]. Also noteworthy
isthe statistical analytics of the Statista and Ookla platforms,
which illustrates the dynamics of e-commerce development
and the state of the communication infrastructure [8;
10]. Examples of the practical implementation of virtual
mobility are demonstrated by the cases of Nova Poshta
and Headway, which entered the EU and US markets
thanks to digital strategies [11; 12]. Also important are
data from Wikipedia sources on the Diia digital platform
[13], OECD analytical reviews on the digital economy
[14], the European Business Association’s position on the
effectiveness of international partnerships of Ukrainian
companies [17], and marketing trends according to the
HubSpot Research global report [18]. At the same time,
the scientific discourse remains insufficiently developed
in terms of the integration of virtual mobility into the
international marketing system of Ukrainian companies
in times of war, in particular: assessing the effectiveness
of digital strategies for entering foreign markets, the role
of state support in shaping competitive marketing models,
and the prospects for sustainable development of virtual
mobile business. These issues are the focus of this study.

Objectives of the article

The purpose of the article is to provide a scientific
substantiation of the role of virtual mobility as a factor
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of effective implementation of international marketing
of Ukrainian companies in the context of war and digital
transformation.

Presenting main material

The concept of «virtual mobility» in the context of
international marketing refers to the ability of companies to
conduct commercial and marketing operations, regardless
of physical location, through the use of digital technologies
and online communications. This phenomenon has become
especially relevant during the COVID-19 pandemic,
and later during the full-scale war in Ukraine in 2022.
According to economist I. Degtyareva, virtual mobility has
allowed companies to remain competitive in international
markets and minimize the cost of logistics and physical
infrastructure [1]. According to a McKinsey study, more
than 75% of businesses in Central and Eastern Europe
have begun to actively implement digital platforms, which
has enabled them to maintain operations in an unstable
environment [2].

Russia’s full-scale invasion of Ukraine in February
2022 had a significant impact on the business environment
and forced Ukrainian companies to radically change
their business strategies. With limited physical access to
traditional markets, Ukrainian businesses have stepped
up their use of digital channels, such as online platforms,
social media, video conferencing, and cloud technologies.
According to a study by the Ukrainian Association of
the Digital Economy, the share of Ukrainian companies
actively using digital marketing and remote work increased
from 45% in 2021 to 83% in 2023 [3]. This allowed not
only to maintain the companies’ operations but also to
ensure their international expansion, especially to the EU.

One of the key factors that ensured the rapid adaptation
of Ukrainian companies to the conditions of virtual mobility
was the government initiative Diia.City. Launched in 2022
by the Ministry of Digital Transformation of Ukraine, this
legal ecosystem was created to promote the development
of the IT sector and high-tech business. The initiative
provides for a special legal regime with flexible forms of
labor relations, tax benefits, and a simplified procedure for
attracting foreign specialists. According to official data, as
of December 2023, more than 760 companies have become
Diia.City residents, including such well-known players as
SoftServe, Genesis, Reface, and MacPaw, which indicates
the high attractiveness and efficiency of this platform
[4]. A study by the Kyiv School of Economics notes that
Diia.City has reduced the fiscal burden and at the same
time increased investment in the digital sector by 24% in
2022-2023 [5].

Another important factor in the digital transformation
was the intensification of foreign investment in Ukraine’s
telecom infrastructure. In October 2024, the European Bank
for Reconstruction and Development (EBRD), together
with the International Finance Corporation (IFC), made
the largest foreign direct investment since the beginning of
the full-scale invasion - in the amount of USD 435 million
- in a newly created telecommunications company formed
as a result of the merger of mobile operators lifecell and
Datagroup-Volia [6]. This step is aimed at strengthening
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the country’s digital resilience, expanding access to high-
speed Internet, and improving cybersecurity. Such a
large-scale project allows Ukrainian businesses to ensure
uninterrupted access to digital international marketing
tools, including e-commerce platforms, CRM systems,
online conferences, market analytics, etc.

Despite the significant benefits that virtual mobility
provides to Ukrainian companies in the international
market, its implementation is accompanied by a number
of systemic challenges that need to be addressed
comprehensively. Among the main barriers are the
problems of cultural adaptation, increased competition,
and technical limitations in times of war.

Cultural adaptation is a critical element of effective
international marketing. Companies expanding into
foreign markets have to take into account the linguistic,
religious, socio-psychological and value differences of the
target audience. According to the research of H. Hollensen,
the success of transnational marketing campaigns depends
on the ability to adapt content to the local cultural context
by 80%. In the case of Ukrainian brands such as Rozetka or
Liki24, adapting to the cultural expectations of consumers
in Poland, Germany, and Romania has become a
prerequisite for maintaining customer loyalty. In addition,
the use of template approaches to promotion leads to a
decrease in the effectiveness of advertising - for example,
campaigns that worked well in Ukraine showed 2.5 times
lower conversion rates in Eastern European countries [7].

Competition in international markets is intensifying
due to the extremely high density of companies that
already have established positions and strong marketing
budgets. According to the Statista analytical platform
(2024), more than 890 thousand active companies operate
in the e-commerce sector in the EU market alone, of
which approximately 30% are multinationals [8]. In such
circumstances, Ukrainian companies that have moved their
operating offices abroad (e.g., Grammarly, Ajax Systems)
are forced to compete for consumer attention in the face
of information overload. As D. Aaker in Strategic Market
Management, only brands with a clearly differentiated
value proposition have a chance to maintain their positions
in the digital environment [9].

The technical restrictions caused by the war directly
affect the quality of digital services, including internet
speed, uninterrupted access to digital platforms, and data
storage security. According to a report by Ookla (Speedtest
Global Index), in 2022-2023, Ukraine recorded massive
drops in mobile Internet speeds 12 times due to shelling
of critical infrastructure, including Ukrtelecom and
Kyivstar facilities. This created difficulties for companies
that depend on a stable connection to cloud-based CRM
systems, video communications, or e-commerce platforms.
Despite the launch of Starlink, the instability of electricity
supply in some regions continues to be a risk factor [10].

Despite the numerous challenges posed by the war
and forced digital transformation, a number of Ukrainian
companies have not only maintained their stability but
also achieved significant success in international markets
through virtual mobility, innovative marketing approaches,
and strategic adaptation. The most prominent examples,
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such as Nova Poshta and Headway, illustrate how digital
management models allow for integration into global
markets even in times of war.

Nova Poshta, one of the largest logistics companies in
Ukraine, has been actively implementing an international
expansion strategy since the outbreak of full-scale war,
focusing on the needs of the Ukrainian diaspora and cross-
border e-commerce. Already in 2023, the company opened
physical offices in Poland, Slovakia, Lithuania, the Czech
Republic, Romania, Germany, France, Italy, Spain, and the
United Kingdom. This allowed for door-to-door delivery
within the European Union, minimizing dependence on
national infrastructure. According to Forbes Ukraine, the
volume of Nova Poshta’s operations abroad grew by 61%
during the year, which indicates an effective international
marketing strategy based on multichannel communication,
localized content, and a service approach to consumers
[11]. Virtual tools for logistics management, tracking, and
customer service have ensured a stable quality of service
even under martial law in Ukraine.

Headway is a Ukrainian EdTech startup founded in 2019
that demonstrates a successful combination of artificial
intelligence technologies and international marketing. In
2024, the company implemented personalized Al models in
communication and advertising strategies, which allowed
automating more than 70% of marketing activities in the
mobile app. As stated in the official Headway press release
(March 2024), after integrating Al tools, the company
recorded a 40% increase in the efficiency of advertising
campaigns and a 35% increase in user engagement [12].
Particular attention was paid to the global promotion of
the product in the US, UK, the Netherlands, and Canada.
Headway was included in the list of Top 100 Most
Innovative Learning Platforms by EdTech Digest and won
the GESAwards in the Global EdTech Startup of the Year
category.

Given the extraordinary challenges posed by the
war, support for the digital transformation of Ukrainian
business by the state and international partners has
become a crucial factor in maintaining economic stability
and competitiveness on a global scale. The systematic
involvement of government agencies and external
institutions has helped create an environment conducive to
virtual business mobility and effective integration into the
international digital market.

The Ukrainian government’s support for digital
initiatives was manifested primarily in the large-scale
implementation of the Diia digital services ecosystem.
The platform, administered by the Ministry of Digital
Transformation, has integrated more than 70 public
services online, including business registration, obtaining
documents, changing the individual entrepreneur status,
etc. As of the beginning of 2024, more than 19 million
Ukrainians use the Diia application, which confirms the
high digital adaptability of society and business [13]. The
program also contributed to the popularization of the state
course on digitalization, which directly influenced the
formation of a favorable climate for virtual marketing.
According to the OECD Digital Economy Outlook,
Ukraine ranked 11th among European countries in terms
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of the pace of e-Government services implementation [ 14].

Investments in telecommunications, in particular with
the participation of international financial institutions, have
become a critical source of support for Ukraine’s digital
infrastructure. In October 2024, the European Bank for
Reconstruction and Development (EBRD), in partnership
with the International Finance Corporation (IFC), made the
largest foreign direct investment in Ukraine’s digital sector
since the beginning of the war - $435 million in a newly
created telecommunications company that combined the
resources of lifecell and Datagroup-Volia. The funds will
be used to modernize fiber-optic communication lines,
deploy secure data centers, improve cyber resilience, and
scale up mobile coverage in rural areas. According to the
EBRD Telecommunications Sector Strategy 2024-2028
report, such an infrastructure base ensures the technological
autonomy of small and medium-sized businesses,
especially in the field of international e-commerce, IT
services, and marketing [15].

Conclusions

Summarizing the results of the study, it should be noted
that virtual mobility is emerging not only as aresponse to the
extraordinary circumstances of war, but also as a strategic
direction for transforming the international marketing of
Ukrainian companies. Its effective implementation requires
a comprehensive approach that includes the modernization
of digital infrastructure, the development of foreign
economic cooperation, and the adaptation of marketing
strategies to the global digital environment.

First, investing in digital infrastructure is a key condition
for ensuring a stable presence of Ukrainian businesses in
international markets. According to the World Bank Group,
only 52% of Ukraine’s territory has reliable fiber optic
coverage, and more than 40% of small and medium-sized
businesses face regular problems with network access, which
limits the use of modern digital marketing and analytics
tools [16]. In this context, the tasks of increasing network
capacity, implementing secure data centers, maintaining
energy autonomy, and developing domestic production of
telecommunications technologies remain a priority.

Secondly, an important prerequisite for the effective
integration of virtual mobile business into the global
economy is the formation of sustainable international
partnerships. According to the European Business
Association, more than 60% of Ukrainian companies
that have integrated into global business chains have
experienced an increase in exports, and strategic alliances
have reduced the cost of product promotion and distribution
[17]. Further research should focus on assessing models of
technology transfer and marketing innovation within such
partnerships.

Thirdly, a promising area is the improvement of
marketing strategies, taking into account cultural specifics
and the dynamics of consumer priorities in different
markets. The HubSpot Research report shows that the use of
localized advertising approaches increases the conversion
rate by an average of 72%, which makes it necessary to
develop tools for behavioral analytics, personalization, and
multichannel promotion [18]. Methodologies for evaluating
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the effectiveness of digital marketing interventions in the
context of Ukrainian brands promoted during martial law
require special attention.

Further research in this area should focus on
formalizing models for integrating virtual mobility
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into the long-term marketing strategy of enterprises,
identifying indicators of its effectiveness in a multi-level
crisis, and developing public policy tools to support
digital exports and the innovative activity of small and
medium-sized businesses.
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Research on the principles of sustainable economic development within the
framework of agricultural land market management.

The timeliness of the topic is determined, which is due to a set of modern issues,
including the exacerbation of the ecological crisis, the instability of the agrarian
sector, climate change, as well as the opening of the land market in Ukraine, which
requires the formation of new effective regulatory mechanisms. It is substantiated
that land resources are the basis of agricultural production, and their rational use is
a core factor in ensuring food security, environmental preservation and sustainable
economic growth. The authors propose their own definition of the land market. They
have analyzed the evolution of the concept of sustainable development, in particular
its interpretation in the works of Ukrainian and foreign scientists. Considerable
attention is paid to the interdisciplinary approach, which involves the integration
of economic, social and environmental factors into the system of land relations
management and the basic principles of sustainable economic development in the
system of land market management. Modern management tools are substantiated
and generalized, including the implementation of digital technologies, such as
geographic information systems (GIS), satellite monitoring, soil quality databases
and other innovative solutions that make it possible to effectively control the
condition of lands and predict the consequences of their use. International experience
of sustainable land use in developed countries of the world is studied, specifically in
Germany, France, Sweden, which have demonstrated a high level of effectiveness
in the implementation of environmentally friendly practices in the agricultural
sector. In Germany, digital cadastral systems, electronic document management
and mechanisms of state support for ecological agriculture are extensively used.
France has introduced the SAFER system (Sociétés d’aménagement foncier et
d’établissement rural), which exercises control over the sale of agricultural land
in order to prevent speculation and ensure its sustainable use. In Sweden, the
increased focus is put to monitoring the condition of soils, restoration of degraded
areas and integration of environmental standards into the land use planning system.
These countries use a wide range of economic incentives: subsidies for farmers,
tax remissions, grant programs for the implementation of innovative environmental
technologies, and the development of the cooperative movement. Transparent land
policy, an effective system of state supervision, public access to information on
land resources, and active public participation in decision-making have become the
guarantee to the stable functioning of the land market and ensuring environmental
safety. Ways of adapting best practices to Ukrainian conditions are proposed based
on the analysis of this experience with consideration to national characteristics, legal
circumstances, the social structure of rural areas, and the current state of institutional
support for land reform. Particularly, it is recommended to introduce electronic
platforms for monitoring land transactions, improve mechanisms for state support
for small and medium-sized farms, stimulate investments in soil restoration, expand
access to cadastral information, and extend environmental education among the
rural population. This approach will ensure a balanced combination of economic,
social, and environmental purposes of sustainable development in the agricultural
sector of Ukraine.
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NPUHOUIIA CTAJIOI'O PO3BUTKY EKOHOMIKHA B CUCTEMI YIIPABJIIHHSA PUHKOM
3EMEJIb CIJIBCBKOTI'OCITIOJAPCBKOI'O ITPU3HAYEHHS

Yepen A.B., Cano:xknukoBa O.A.
3anopizvkuil HayionanrbHull yHigepcumem

Yrpaina, 69011, m. 3anopisicocs, eyn. Yuisepcumemcoxa, 66

Korouosi ciioBa:

CTaJIMi PO3BUTOK CKOHOMIKH,
YIPaBIiHHS PUHKOM 3EMEJlb,
CLIBCHKE TOCIIONAPCTRBO,
eKoJIoriuHa Oesmeka, coriajabHa
BIITOBIAAIBHICTE, 3€MEIbHI
pecypcu, po1oBoiibua Oe3reka,
iHBeCTHIlIiHA TPUBAOIUBICTS.

JlocnipKeH ST TPUHIUIIB CTAIOTO PO3BUTKY EKOHOMIKH B KOHTEKCTi YIIPaBIiHHA
PHHKOM 3€Mellb CLIIbCHKOTOCOIAPCHKOTO TIPU3HAYCHHSI.

Bu3HaueHO aKkTyasbHICTh TEMH, SIKa 3yMOBJICHA CYKYITHICTIO CyYacHUX BUKJIUKIB,
cepen SIKMX — IOIIMOJCHHS EKOJIOTIYHOI KpH3M, HECTaOUIBHICTh arpapHoro
CEKTOpY, 3MiHa KJIIMaTy, a TAKOXK BIAKPUTTS PUHKY 3eMJIi B YKpaiHi, [0 BIMarae
(hopMyBaHHS HOBHX €(EKTHBHUX MEXaHI3MIB pETyIIOBAHHS.

OOrpyHTOBaHO, IO 3€MENBHI pecypcH € 0a3ucoM arpapHoOro BUPOOHHUITBA, a iX
paiioHasbHe BUKOPUCTAHHS — KIIFOUOBUM YMHHHKOM 3a0€3MEUeHHs MPOI0BOIBYOT
Oesnekn, 30epekeHHS] HABKOJIMIIHBOTO CEPElOBHUIA Ta CTAJIOr0 EKOHOMIYHOTO
3pOCTaHHS. 3alpOIIaHOBAHO aBTOPCHKE BHM3HAYEHHS CYTHOCTI PHHKY 3€MIII.
[poanani3oBaHO SBOJIOLIIO KOHIEILIT CTANIOr0 PO3BUTKY, 30KpeMa ii TpaKkTyBaHHs
y Tpamsgx YKpalHCBKUX Ta 3apyObKHHX y4YeHHWX. 3HayHa yBara TpHIiIeHa
MDKIUCIUIDTIHAPHOMY MIAXOMY, SKUH Tepemdadae iHTerpariro eKOHOMIYHHX,
COL[JIbHUX Ta EKOJIOIYHMX YMHHUKIB Yy CHCTEMY YIPaBIiHHS 3eMEIbHUMH
BIJIHOCHAMHU Ta KIIFOYOBHMM IPUHIIMIAM CTAJIOT0 PO3BHTKY E€KOHOMIKH B CHCTEMI
YIPaBIIiHHSA PHHKY 3eMJli. 3TPYHTOBAaHO Ta y3araJbHEHO Cy4acHi IHCTPYMEHTH
YIpPaBJIiHHS, BKJFOYAIOYM BIPOBA/DKCHHS LH(PPOBUX TEXHOJIOTIH, TaKUX SIK
reoiadopwmartiitai cuctemu (GIS), cymy THIKOBHI MOHITOPHHT, 0231 TAaHUX IPO SKICTH
TPYHTIB Ta 1HII 1HHOBAIIWHI PIIIEHHS, SKi JO3BOJSIOTH 3MINCHIOBATH €(heKTHBHUM
KOHTPOJIb 32 CTaHOM 3€Mellb Ta IMPOTHO3YBATH HACIIIKK IX BUKOPHUCTaHHSI.
JocnipkeHo MIKHApOIHHUH JOCBIJ CTAJIOTO0 3€MJICKOPHCTYBAaHHSI B PO3BMHEHHX
KpaiHax cBity, 30kpema y Himewunni, @pannii, [lIBenii, siki npoxeMoHCTpyBaIn
BHUCOKHH DiBEHh €(EKTUBHOCTI BIIPOBA/DKCHHS EKOJIOTIYHO IPYXKHIX IPAKTUK B
arpapHoMy cektopi. Y HiMeuunHi akTHBHO 3aCTOCOBYIOTHCS HH(POBI KaJacTPOBI
CHCTEMH, EJCKTPOHHHI [TOKyMEHTOOOII Ta MEXaHi3MH ACp’KaBHOI MiATPHMKU
eKkoJtoriuHoro 3emsiepodcta. Dpanirisi 3anposBaguia cuctemy SAFER (Sociétés
d’aménagement foncier et d’établissement rural), sika 3xificHIOE KOHTPOIb 3a
MPOAAKEM CIIIbCHKOTOCIIONAPCHKUX 3€MEb 3 METOIO 3aro0iraHHs CHEKYISLisM
1 3a0e3nedeHHss X parioHansHOro BuKopHcTaHHs. Y IlIBenii ocHOBHa yBara
MIPUIIIAETHCS MOHITOPHHTY CTaHy IPYHTIB, BIAHOBJICHHIO JIETPaIOBaHIX TEPUTOPIH
Ta iHTerparii eKOJIOTIYHUX CTAaHIaPTIB Y CHCTEMY IJIaHyBaHHS 36MJICKOPUCTYBAHHS.
3a3HaueHi KpaiHM BUKOPHCTOBYIOTH LIMPOKHUH CIEKTP E€KOHOMIYHHX CTHMYIIIB:
cyOcumii uist hepmepiB, TTOAATKOBI MBI, TPAHTOBI IPOTPaMK Ha BIPOBAPKCHHS
IHHOBALIHUX CKOJIOTIYHHIX TEXHOJIOTIH, PO3BUTOK KOOIIEpaTUBHOIO pyxy. [Ipo3opa
3eMelbHa MOJIITHKA, ePEKTHBHA CHCTEMa IePIKaBHOTO HAIIsY, ITyONiYHHI NOCTYI
1o iHdopmariii mpo 3eMenbHI PecypeH, a TAKOK aKTHBHA Y9acTh TPOMAICHKOCTI y
TPUIHATTI PIICHb CTAIN 3aIIOPYKOI0 CTa0ITFHOTO (DYHKITIOHYBaHHS PHHKY 3€MeITb
1 3a0e31eYeHH s eKOJIOTTYHOT Oe3IeKH.

Ha ocHOBi anajizy BKa3aHOro JIOCBiJy 3alpOIIOHOBAHO IUIIXHM ajanTarii
HAWKpaIlUX MPaKTHK 10 YKPAaiHCBKUX yMOB 13 BpaxyBaHHSM HAal[iOHAJTbHHX
0COOIMBOCTEH, IPABOBHX pealTiid, COIIaIbHOI CTPYKTYPH CITbCHKIX TEPUTOPIH Ta
ITOTOYHOTO CTaHy 1HCTUTYIIIMHOTO 3a0e3MeveHHs 3eMeIbHOI pedopmu. 30Kpema,
PEKOMEHIOBAHO 3aIPOBAINTH E€JICKTPOHHI MIAT()OPMH Ui MOHITOPUHTY yTOA i3
3eMJICIO, YJIOCKOHAJIUTH MEXaHI3MH AEp)KaBHOI MIATPUMKH MaJIUX Ta CEpPEeIHIX
(epMepCchKHX T'OCIONApCTB, CTUMYJIIOBATH 1HBECTHIIl Yy BiJIHOBJIEHHS IPYHTIB,
PO3LIMPHUTH TOCTYII 0 KagacTpoBol iH(opmallil Ta MOCWINTH EKOJIOTIUHY OCBITY
cepe CUTbCHKOTO HaceIeHHs. TaKwuii i IX1/1 JO3BOIUTH 3a0e31eunTH 30aIaHCOBaHE
TTOETHAHHS €KOHOMIUHUX, COIIabHUX 1 €KOJIOTIYHHX IIIEH CTaJoro PO3BHUTKY B
arpapHoMy CeKTopi YKpaiHu.
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The purpose of the study is to formulate the
principles of sustainable development and substantiate the
possibilities of their integration into the national system of
agricultural land market management, which became the
basis for improving legislation, developing state strategies,
increasing the participation of local communities in
management processes, increasing the transparency of
land relations and introducing environmental standards of
land use. This, in its turn, will contribute to a long-term
balance between economic interests, social stability and
environmental protection.

Problem statement

Under current conditions of socio-economic transformation
and environmental challenges, the issue of -effective
management of the agricultural land market is becoming
particularly topical. The opening of the land market in Ukraine,
the exacerbation of the ecological crisis, soil degradation,
climate change and social inequality in access to land resources
require the formation of new approaches to the regulation of
land relations. Traditional management models do not fully
take into consideration the necessity to integrate economic,
environmental and social aspects, which necessitates the
implementation of the principles of sustainable development as
a basis for the formation of a balanced and effective agricultural
policy. It is also timely to study international experience in
innovative land use mechanisms and the possibility of their
adaptation to Ukrainian circumstances in an effort to ensure
food security, preserve the environment and improve the quality
of life of the rural population.

The issue of agricultural land market management
is challenging for the moment and very important under
the current conditions of economic and environmental
crises. The use of sustainable development principles
will increase the efficiency of land resource use without
harming future generations and is of particular importance
in the framework of opening the land market in Ukraine.
In this context, it is important to consider Seventeen
Sustainable Development Goals defined by the United
Nations, which cover economic, social and environmental
aspects, particularly, poverty reduction, ensuring food
security, responsible use of natural resources, protection of
ecosystems and promotion of sustainable economic growth.
Their integration into land resource management policy
will facilitate the formation of a balanced agricultural
policy and sustainable development of rural areas.

Analysis of recent research and publications

The issue of sustainable economic development and
effective land resource management remains in the focus of
attention of both domestic and foreign scientists. The papers
of Cherep A. V. are of significant scientific value. [1], who in
its research consistently substantiates the necessity to integrate
the principles of sustainable development into the system
of financial and economic management, drawing attention
to balancing economic, environmental and social factors.
Her papers serve as a theoretical basis for further scientific
research in the field of improving the institutional structure of
the agricultural market, in particular under the conditions of
the implementation of the agricultural land market in Ukraine.
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Research by domestic scientists, including M. D. Bilyk
[2], I. V. Prokop [3], I. V. Chukin [4], focuses on the analysis
of the functioning of the land market, legal and economic
aspects of the transfer of land titles, problems of institutional
support and the need to improve land legislation. Foreign
researchers, such as Alain de Janvry [5], Frank Place [6],
Hans Binswanger-Mkhize [7], Klaus Deininger [8], Roy
Prosterman [9], specifically from Germany, France, and
Sweden, place special emphasis on the practical aspects
of implementing environmentally friendly practices,
the development of digital technologies (GIS, satellite
monitoring), as well as the formation of public policy
focused on the sustainable development of rural areas.

The timeliness of this trend is emphasized in the
publications of such international organizations as OECD,
FAO, World Bank, which accentuate the importance of
transparency of land relations, effective management
of natural resources and communities’ participation in
decision-making. For the purposes of these approaches,
the experience of adapting global principles of sustainable
development to national conditions, which is the subject
matter of this article, is of special significance.

Findings. Sustainable development is defined as a
holistic and continuous process of ensuring economic growth,
improving the quality of life of the population, expanding
opportunities for human self-realization under the condition
of efficient utilization of natural resources, preserving
ecological balance, biodiversity and the environment in
the interests of both current and future generations. This
approach involves the harmonization of economic, social
and environmental goals, which is essential to the formation
of a stable and responsible model of social development.

The main aspects include economic, environmental and
social components, this is shown in Table 1. [10]

Table 1 — Core Aspects of Sustainable Development
[developed by the authors]

Component Main activities
of Sustainable Key Goals
and areas
Development
Economic — Sustainable — Job creation
economic growth — Entrepreneurship
— Productivity development
improvement — Infrastructure
— Competitiveness investment
— Innovation and
technology
Environmental |— Environmental — Energy efficient
protection technologies
— sustainable — Ecosystem
utilization of natural | restoration
resources — Emission
— Pollution reduction | reduction
— Waste
management
Social — Social equality — Decent work
— Access to resources |— Education and
and services health
— Improving the — Social dialogue
quality of life — Community
participation in
decision-making
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The economic component of sustainable development
is oriented toward achieving stable and long-term
economic growth based on innovation, efficient resource
management and entrepreneurship. It includes the creation
of a favorable business environment, support for small and
medium-sized enterprises, infrastructure development,
investment in human capital, and the creation of new jobs.
One of the basic tasks is to increase labor productivity
and introduce technologies that contribute to resource
conservation. Particular importance with this background
is ensuring the competitiveness of the national economy
in the global market while adhering to the principles of
environmental and social responsibility is of [11].

The environmental component focuses on the preservation,
protection and restoration of the natural environment for
current and future generations. Its main tasks are the efficient
use of land, water resources, minerals, forests, as well as
the reduction of harmful emissions, the fight against soil
degradation and climate change. An important trend is the
introduction of environmentally safe, resource-saving and
energy-efficient technologies in all sectors of the economy,
particularly in agriculture, industry and transport. Modern
management practice requires the integration of environmental
criteria into the processes of planning, production and
consumption, with due regard to international standards and
obligations in the field of environmental protection.

The social component of sustainable development involves
achieving social equality, fair distribution of benefits, ensuring
access of the population to quality health care services,
education, housing, potable water and infrastructure. The basic
priorities are poverty overcoming, ensuring decent employment,
reducing social inequality, and protecting vulnerable groups of
the population. The close involvement of citizens in decision-
making is of great importance, especially in matters related to
the natural resources utilization and the development of local
communities. The development of human potential, supporting
an inclusive society and promoting social dialogue are important
prerequisites for achieving sustainable development in general. It
has been established that the principles of sustainable economic
development in the land market management system were formed
on the basis of key international documents, global challenges
and theoretical concepts that combine environmental, economic
and social aspects. Having studied Seventeen Sustainable
Development Goals, we have generalized and grouped them
according to key features — economic, social and environmental,
which is visualized in Fig. 1.

Conservation of
natural resources

Basic principles of
sustainable economic
development in the land
market management
system

Development of
science and
technology

Integration of
environmental
aspects

Social

Fig. 1 — Basic principles of sustainable economic
development in the land market management system
[developed by the authors]
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— conservation of natural resources: a key task of
sustainable development is to ensure the long-term,
balanced use of land, water, forest and other natural
resources. This involves not only avoiding their depletion,
but also introducing measures to restore and protect them.
It is important to take into consideration the ecological
capacity of territories in order to preserve the opportunities
for life and management of future generations;

— integration of environmental aspects: environmental
criteria should become an integral part of the process of
making managerial and legislative decisions. In particular,
when developing land utilization policy, it is necessary
to assess the potential impact on the environment,
biodiversity, climate stability and resilience of ecosystems.
This approach makes it possible to avoid negative long-
term consequences for the environment;

— social equality: achieving rightfulness in access
to land resources is one of the priorities of sustainable
development. This means creating conditions for equal
participation of all segments of the population in land
utilization, with particular attention to supporting small
farmers, households and local communities. Ensuring
social balance contributes to strengthening well-being,
reducing inequality and conflicts in rural areas;

— transparency: openness and accessibility of
information on land transactions, contracts, cadastral data
and decision-making procedures are important elements
of effective land management. Transparency enables to
increase public trust in government institutions, reduces
the risks of corruption and ensures compliance with the
rights of all participants in land relations;

— development of science and technology: innovative
approaches and modern scientific achievements are crucial
for ensuring effective and environmentally balanced land
utilization. Specifically, the widespread use of geographic
information systems (GIS), remote sensing, digital
modeling and analytical platforms makes it possible
to accurately monitor the condition of lands, predict
changes, and optimize their planning and use taking into
consideration sustainable development.

We Dbelieve that the principles of sustainable
development enable us to ensure a balance between
economic requirements, environmental safety and social
justice. In the framework of land resources, this means
creating conditions for effective management, restoration
of degraded areas and improving the quality of life of the
population.

The land market is an important component of the
economic system that ensures the redistribution of rights
to use, own and dispose of land plots between business
entities, the population and the state. It functions with the
involvement of various institutions, including state bodies,
financial institutions, private owners and tenants.

In the scientific literature, there are different
approaches to interpreting the concept of “land market”.
Thus, the Ukrainian economist Petrenko N. O. [4] defines
the land market as “a set of economic and legal relations
regarding the transfer of land titles according to market
mechanisms”. 1. V. Prokopa [3] considers it as a tool for
forming an effective land utilization model that ensures
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the rational utilization of land resources. Meanwhile,
I. V. Tadanik [ 15] emphasizes the functional role of the land
market in stabilizing the agricultural sector and stimulating
investment activity.

Taking into consideration current conditions in Ukraine,
especially after the opening of the agricultural land market,
it is important to form a integrated understanding of this
phenomenon, which takes into consideration not only
economic, but also social, legal and environmental aspects.

We consider it appropriate to define the essence of
the “land market”, and propose to further regard it as an
institutionally regulated system of economic, legal and
social relations, within which the transfer of ownership
rights and land plots utilization is carried out on the basis
of free competition, in an effort to ensure effective, fair and
environmentally responsible system of land tenure.

After the opening of the land market in Ukraine,
new regulatory mechanisms were introduced to ensure
transparency, legality, and efficiency of land purchase and
sale processes. However, this stage was accompanied by a
number of challenges and problems that require a systemic
solution [12].

Start with, the underdevelopment of financial
instruments to support farmers makes it difficult for
agricultural producers, especially small ones, to access
financing for land purchases. The lack of flexible credit
programs, land banks, or effective subsidies leads to the
concentration of land in the hands of large agricultural
holdings and deepens social inequality.

For another thing, the lack of data on the qualitative
characteristics of land creates risks for investors and users
who do not have complete information on the condition
of soils, the level of fertility, the presence of pollution,
or erosion processes. This reduces the efficiency of
land utilization and complicates long-term planning of
agricultural production.

In the third place, the lack of transparent mechanisms
for monitoring transactions contributes to the shadowing
of land market transactions, complicates state and
public control, and generates distrust in institutions. The
availability of informationless schemes, malpractices, and
the lack of open access to cadastral information weakens
the potential for sustainable development of land relations.

Therefore, despite positive developments, the
implementation of the land market requires further
institutional and technological improvements to achieve
transparency, fairness, and environmental responsibility
in land management. Currently, due to these problems,
many agricultural lands remain unallocated or have an
unregulated legal status. This complicates their circulation
on the market and creates opportunities for corruption. It is
worth noting that a significant share of land is concentrated
in large agricultural holdings, which creates a risk of
monopolization and influence on prices. Meantime, small
farmers face limited access to finance and resources.

Increase in land value in some regions is supported
by risks for low-income farmers to lose access to land
resources. And according to statistics, more than 80% of
land deals are concluded without a full assessment of the
ecological condition of the soils. The availability of such
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gaps in the management system creates risks for long-term
sustainable development.

Moreover, the process of introducing the land market
is accompanied by problems of public awareness. Many
farmers bump up against difficulties due to the complexity
of the purchase and sale procedure, which may result in
social tension in rural regions.

Having considered the current state of the land market in
Ukraine and paying attention to the main problems, we face
the following basic challenges, which are depicted in Fig. 2.

Land fertility diminishing

Insufficient technology
introduction

Land fragmentation

The main problems of the
current state of the land market
in Ukraine

Fig. 2 — Main problems of the current state of the land
market of Ukraine [developed by the authors]

— land fertility diminishing — intensive land utilization
without observing crop rotation, the use of organic
fertilizers and agro-ecological measures results in soil
degradation. In many regions of Ukraine, up to 20% of
yield is lost due to erosion, which threatens food security;

— insufficient technology introduction — the lack of
modern monitoring systems, such as GIS, satellite data,
remote sensing and digital cadaster, limits the possibilities
of operational management and control over the soil
condition;

— land fragmentation — the availability of small,
scattered and plots of complex configuration complicates
effective land utilization, increases logistics costs and
makes it impossible to mechanize processes;

—low level of awareness of land share owners — lack of
proper legal, economic and agrarian literacy among land
owners creates risks of their undervalued utilization and
contributes to fraud on behalf of disreputable tenants;

— imperfection of the legislative framework — numerous
changes to land legislation, contradictions between laws
and regulations, as well as the lack of accurate procedures
complicate administration of law;

— corruption risks — bureaucratic hurdles and informal
requirements when registering titles, agreeing boundaries
and making changes to cadastral information create
favorable conditions for malpractice;

— limited access to financing — farmers, especially
small and medium-sized ones, do not have real access to
profitable credit resources, which limits their involvement
in the land market and the development of farms;

— nontransparency of market information — limited
access to current data on prices, transaction volumes, land
concentration and actual utilization leads to information
asymmetry and market shadowing;
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— problems with registration of property
rights — technical errors, lack of documents or incomplete
registration procedures make it impossible for plots to fully
participate in the market;

— regional inequality of the market development —
different regions of Ukraine have significant differences
in demand, prices, and activity of market participants,
which results in economic imbalance and distortion of
competition;

— failure to comply with the intended purpose of land —
in many cases, agricultural land is used for other needs,
which contradicts environmental standards and reduces the
effectiveness of control;

— problems with the functioning of the State Land
Cadaster — the availability of errors, duplications, missing
or incorrect records creates difficulties in the process of
registering titles and causes legal conflicts;

— low interest in long-term use of land — orientation
towards short-term benefits on the part of tenants
reduces motivation to invest in sustainable development,
maintaining fertility, and modernizing production;

These challenges are directly related to the deterioration
of climatic conditions, such as the increase in average
temperature and drought, which significantly affect soil
fertility. Excessive use of chemical fertilizers and the lack
of crop rotation worsen soil quality. This causes a decrease
in yield and an increase in the cost of growing crops.

It is also important to note that Ukraine faces the
problem of unauthorized utilization of land, which reduces
the overall level of market transparency and trust in its
institutions.

The experience of EU countries shows us the importance
of state support through subsidies, as well as the creation
of cooperatives to reduce farmers’ expenditures. For
example, in Germany, electronic document management
systems are effectively used to increase the transparency
of transactions.

France has introduced the SAFER system, which
controls land sales to ensure their efficient utilization and
avoid speculative activity. Sweden uses land utilization
control systems with an emphasis on the restoration of
degraded areas.

In countries such as Poland and Lithuania, governments
actively support farmers through subsidies for sustainable
development. These programs include financing organic
farming and measures to prevent land degradation.

In its turn, the Netherlands uses digital cadastral
systems that allow integrating satellite data to monitor soil
conditions and process land utilization applications.

Analyzing international experience in regulating
the land market, we consider it necessary not to forget
that EU countries also have quite a few problems in
this area. However, they demonstrate a fairly significant
breakthrough in innovations, reforms, and a high level of
state support, which may set the pattern for Ukraine [13].

Considering the findings of the analysis of land
market management and the problems associated with
it, we consider it appropriate to study the integration
of sustainable development principles by introducing
economic instruments that will be an important step in
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stimulating the sustainable utilization of land resources.
Such instruments include:

— tax incentives for farmers who implement
environmentally sound practices, in particular organic
farming;

— grants and subsidies for the implementation of
innovative technologies, such as precision agriculture;

— state support for cooperatives that ensure the far-
sighted use of resources [14].

A positive example is the creation of environmental
investment funds that appropriate resources to projects
to preserve soil and increase productivity. This approach
reduces the burden on farmers and will stimulate
innovations.

Far-sighted utilization of land resources under the
conditions of the functioning of the land market is a
fundamental condition for ensuring stable economic
growth, increasing the productivity of the agricultural
sector and strengthening the country’s food security.
It provides not only for environmentally sound land
utilization, but also for the economic appropriateness and
investment attractiveness of the territories. The main areas
that have a direct impact on the economy include:

— restoration of degraded lands by attracting capital
to reclamation projects allows returning to economic
circulation significant areas that were previously
unutilized or provided minimal income. This creates new
opportunities for expanding agricultural production and
increasing rental potential.

— prevention of soil erosion and maintenance of its
fertility directly affect the economic effective output from
land. The introduction of effective crop rotations, minimum
tillage and agrotechnical measures allows increasing yields
and reducing expenditures for soil restoration;

— replacing chemical fertilizers with organic ones may
reduce the cost of agricultural production in the long term,
as well as increase the competitiveness of products in the
organic agricultural market, which has a higher added
value;

— the use of cover crops and green manure crops
helps reduce dependence on imported fertilizers, reduces
expenditures for plant protection, improves soil quality
and, accordingly, increases the economic efficiency of crop
cultivation [15];

— investments in digital technologies and precision
agriculture (in particular, GPS monitoring, GIS systems,
satellite observation) provide expenditures optimization,
increased cultivation accuracy, control over resource
utilization and increased profitability of enterprises;

— optimization of the land utilization structure through
the consolidation of small plots contributes to reducing
transaction expenditures, increasing the capitalization of
land assets, more effective management of production and
logistics;

— water management in agricultural production enables
reducing irrigation expenditures, increasing crop resistance
to droughts and ensuring the stability of profits even in
risky climatic conditions;

— formation of long-term land value through the
implementation of land utilization quality standards
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ensures an increase in the market value of land plots,
enhances their investment attractiveness and promotes the
development of mortgage lending in the agricultural sector;

— reduction of shadowing of land turnover through the
implementation of transparent monitoring tools (electronic
cadaster, public registers, digital platforms for concluding
transactions) enables increasing budget revenues and
reducing economic losses from illegal operations;

— increase of the efficiency of agricultural production
through a systematic approach to system of land tenure
stimulates the creation of added value, the development of
agricultural exports, increasing employment in rural areas
and strengthening local budgets through tax revenues.

Satellite monitoring systems used in many countries of
the world make it possible to effectively assess the state
of land on a real-time basis. Therefore, close cooperation
with these countries, or an innovative leap that will result
in the introduction of such technologies in Ukraine,
may significantly improve control over the state of land
resources.

Let us consider the social aspects of sustainable
development, which are an integral part of successful land
market management. The main directions include:

— conducting educational campaigns for the population
on the importance of sustainable land utilization.

— ensuring transparency of land transactions through
open electronic platforms.

— creating support programs for young farmers who
seek to be engaged in ecological agriculture.

It has been established that an important element is
the involvement of local communities in the processes of
planning and implementing sustainable land utilization
projects. This approach ensures public trust in reforms and
contributes to increasing social cohesion [16].

Another important element is to stimulate public
initiatives aimed at preserving natural resources and
raising environmental awareness. Involvement of private
companies and non-governmental organizations in joint
sustainable development projects will also contribute to
strengthening socio-economic stability.

Conclusions

The study has shown that the integration of economic,
environmental and social approaches is a basic factor
in achieving balanced and sustainable development of
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the land market in Ukraine. Effective land management
is impossible without systematic consideration of the
relationship between economic efficiency, environmental
safety and social responsibility. Specifically, the
implementation of modern digital technologies for
monitoring and assessing the state of land (including
GIS systems, satellite sensing and analytical platforms)
is of paramount importance, which enables ensuring
transparency, control and adaptability in land utilization
processes.

Special attention should be paid to creating a favorable
environment for financial support of small and medium-
sized agricultural producers. Providing affordable loans,
developing a land banking system, introducing crop
insurance mechanisms, and other financial instruments
will help reduce socio-economic inequality and increase
the investment attractiveness of the agricultural sector.

The development of social responsibility in the field
of land utilization is no less important — the point is the
involvement of local communities in the decision-making
process, openness of land policy, consideration of the
interests of vulnerable groups of the population. Against
this background, environmental education programs,
information campaigns and the formation of a culture
of responsible attitude to natural resources among the
population become significant.

The study has also confirmed the importance of
international cooperation aimed at exchanging experience
and adapting the best global practices in the field of
land market regulation. The introduction of innovative
solutions, in particular precision agriculture, intelligent
land utilization planning and monitoring using high-
tech tools, may significantly increase the effectiveness of
management decisions at the national and local levels.

Therefore, sustainable development of the land
market is possible only under the condition of an
integrated approach that combines economic feasibility,
environmental balance and social orientation. The
guidelines and recommendations proposed in the article
are aimed at increasing the efficiency and transparency of
land relations, preserving soil fertility, supporting farms,
and expanding community involvement in policymaking.
Their implementation will provide conditions for a long-
term positive impact on the agricultural economy, the
environment, and the well-being of Ukrainian citizens.
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This article explores the integration of cryptocurrencies into the global agribusiness
sector, positioning them as a new financial instrument. The study examines the
main advantages of cryptocurrencies in agriculture, including the simplification
of financial operations, reduction of transaction costs, increased transparency
in supply chains, and access to alternative sources of financing. Based on the
analysis of international cases, the research reviews key projects and platforms
implementing blockchain solutions in the agricultural sector. Special attention
is given to the challenges and risks associated with cryptocurrency adoption,
such as regulatory restrictions, the volatility of digital assets, and the need for
technological adaptation within agricultural operations. The study provides an
assessment of the potential of cryptocurrencies in agricultural financial systems
and offers recommendations for their effective implementation. The stages of
cryptocurrency development and their adaptation within the agricultural sector
are analyzed. The main areas of digital currency application in agriculture are
identified, including financing of farming enterprises through crowdfunding
platforms, conducting international settlements for agricultural products, crop
insurance, and optimization of logistics chains. Particular attention is devoted to
examining regulatory approaches to the implementation of cryptocurrencies in the
agricultural sector and analyzing risks related to market volatility, cybersecurity
threats, and legal uncertainty. The international experience of digital technology
integration into the agricultural sector, along with the challenges and prospects
for the integration of cryptocurrencies into agri-financial systems, is explored.
The article emphasizes the importance of developing state policies that stimulate
innovation in agriculture and ensure the financial stability of farming enterprises.
It concludes that the use of cryptocurrencies in the agricultural sector holds
significant potential for improving access to financing, enhancing transaction
transparency, and increasing agricultural production efficiency.
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CBITOBHUM JJOCBIJI BAKOPUCTAHHS KPUIITOBAJIOT
AK ®PIHAHCOBOI'O IHCTPYMEHTY B CIJIBCBKOMY I'OCITIOJAPCTBI

Ilanyenxo M.A., barpakosa T.I.
3anopizekuii HayionanrbHull yHigepcumem

Yrpaina, 69011, m. 3anopisicocs, eyn. Yuisepcumemcora, 66

Kuro4dogi cioBa:

0JIOKUEHH, KPUIITOBAIIIOTA,
arpo0i3Hec, ClIbCbKe
rOCIIOIAPCTBO, arpo-CTapTall.

VY miff cTarTi JOCHIIKY€EThCS IHTETpallisl KPUITOBATIIOT y CBITOBHH arpobi3Hec,
MO3UIIOHYIOUM 1X SIK HOBMH (DIHAHCOBUII IHCTPYMEHT. Y JOCIiKEHHI
PO3IIIAAI0THCS OCHOBHI TEpeBarv KPHUITOBAIIOT Y CIIbCHKOMY TOCIOJAapCTBi,
BKJIFOYAIOYH CIIPOIICHHS (DiHAHCOBHUX Ollepalliif, SHWKCHHS TPaH3aKLiHUX BUTPAT,
I ABUILEHHS IPO30POCTI JTaHLIOTIB IOCTABOK i TOCTYII 10 AlIbTEPHATUBHUX JKEPEI
(inancyBanHsa. CrMparo9nch Ha aHAN3 MDKHAPOIHUX KEHCiB, Yy IOCIIKECHHI
PO3TIAAAIOTHCS KITFOYOBI MPOEKTH Ta TIAT(HOPMH, SIKi BIPOBAKYIOTh OITOKICIHH-
pilieHHs B arpapHoMy cekTopi. OcoOuBYy yBary NpuaijieHO BUKIMKAM i pU3UKaM,
OB’ SI3aHUM 13 BIIPOBA/DKEHHSIM KPUIITOBAIIOT, TAKUM SIK PETYIISITOPHI OOMEXEHHS,
BOJIATWJIBHICTh IH(POBHX aKTHBIB 1 HEOOXINHICTh TEXHOJOTIYHOI amamTarii
B paMKax CUIbCHKOTOCIONAPCHKUX omepauiil. JlOCHiDKeHHs Hazxae OLIHKY
MTOTEHI[iaTy KPHUIITOBATIOT y (hiHAHCOBUX CHCTEMaX CLITbCHKOTO TOCIOAAPCTBA Ta
pEeKOMEHAIIsIMH 00 iX e(heKTUBHOTO BIpoBaKeHHs. [IpoaHanizoBaHo eTamnu
PO3BUTKY KPUIITOBAJIIOT T IX a[aNTalli0 B arpapHOMY CeKTOpi. BusHaueHo OCHOBHI
HAarpsIMU 3aCTOCYBaHHS IU(POBHUX BAIIOT y CUIBCBKOMY rOCIIOJAapCTBi, 30KpeMa
(inancyBaHHS (pepMEPCHKUX TOCIONAPCTB 4Yepe3 KpayadaHJuHIoBI miarhopmu,
3IiMCHEHHS MDKHApOIHUX PO3PaxXyHKIB 3a CITBCHKOTOCIIONAPCHKY MPOMYKIIIFO,
CTpaxyBaHHS BpOXKaiB Ta ONTHMI3aIlil0 JOTICTUYHUX JaHIFOTiB. OKpeMy yBary
NPHUIIICHO BUBYCHHIO PETYISATOPHUX MiAXOAIB 0 BHPOBAUKEHHS KPUITOBAIIOT
y arpapHoMy CEKTOpi, aHaji3y PHU3HUKIB, OB’ S3aHUX 3 BOJATHIIBHICTIO PHHKY,
Kibep3arpo3amMy Ta TPaBOBOI0 HEBHU3HAUCHICTIO. J[OCHIPKEHO MiKHAPOIHUN
JOCBiJI, SIKMH aKTHBHO BIIPOBAaJUKYETHCS 4epe3 HU(POBI TEXHOJIOTIi B arpapHy
rairys3b, a TakoX IPOOIEMH i TEPCIEKTUBU IHTErpallii KPUIITOBATIOT B arpapHi
(hinaHCOBI cucTeMH. B cTaTTi MiIKPECTIOETHCS BaXKIINBICTh PO3BUTKY JIEpyKaBHOI
TIOJTITHKH, SIKA CTUMYJIIOE BIIPOBAKCHHS iHHOBAIIH y CLIBCHKOMY TOCIIONAPCTBI
Ta 3abe3nedyye (PpiHAHCOBY CTAOUIBHICTE (PEPMEPCHKHUX TOCIOAAPCTB. 3pOOIICHO
BHCHOBOK IIPO T€, 110 BUKOPUCTAHHS KPUITOBAIIOT B arpOCEKTOPI Mae 3HAYHUM
MOTEHIiaJ JUIs MiIBUILEHHS A0OCTYITy 10 (hiHAHCYBaHH:, MPO30POCTi oreparii Ta
T IBUIIEHHS e()eKTUBHOCTI arpapHOro BUPOOHHIITBA.

Statement of the problem

Agriculture is a cornerstone of the global economy,
playing a vital role in ensuring food security and
promoting societal resilience. However, the sector faces
numerous challenges, including access to financing,
supply chain opacity, and significant reliance on traditional
financial instruments. Against this backdrop, the use of
cryptocurrencies as a financial instrument in the agricultural
sector is gaining increasing popularity.

Blockchain technology and cryptocurrencies open up
new opportunities foragribusiness by facilitatingrapid trans-
actions, reducing financial operating costs, and increasing
the transparency of market participants' interactions. They
also contribute to farmers' access to alternative sources
of financing, in particular through decentralized finance
(DeFi) platforms, crowdfunding, and asset tokenization.
An analysis of global experience in integrating cryptocur-
rencies into agriculture allows for the identification of key
advantages, challenges, and prospects for the development
of this financial technology. The article examines current
practices of cryptocurrency use in various countries, their
impact on agricultural production efficiency, and the risks
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associated with their implementation. Special attention is
paid to regulatory issues, adaptation of agricultural busi-
nesses to new technologies, and future trends in the digital
transformation of the agricultural sector.

Analysis of recent studied publications

In modern scientific literature and reports of
international organizations, considerable attention is paid
to the implementation of blockchain technology and
cryptocurrencies in agriculture. Studies show that the use of
cryptocurrencies contributes to reducing transaction costs,
increasing transparency in the supply chains of agricultural
products, and expanding farmers' access to financial
resources. Among the main authors who have dedicated
their time to studying cryptocurrencies in general and
in specific sectors of the economy are: Kunishnikova O.
(cryptocurrency as a financial market instrument),
BezverkhyiK. (theessenceofcryptocurrencies),RyadinskaV.
(financial and legal analysis of cryptocurrencies),
Dyachuk M., Oginok S. (risks and opportunities of
cryptocurrencies), Mazur V. (use of cryptocurrency as a
financial instrument). Among foreign experts, the works of
the following authors were studied: Kumar K., Lahza H.
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(cluster-based agriculture using blockchain), Bhat S.,
Huang N. (development of precision agriculture through
artificial intelligence and big data), Sivaganesan D. (smart
farming through blockchain technologies), and Neeta M.,
Sushila Sh. (use of cryptocurrencies in agriculture).

Research by AgriDigital demonstrates the effectiveness
of blockchain solutions in grain logistics, while GrainChain
offers smart contracts for automating settlements in the
farming business. Other studies emphasize risks such
as cryptocurrency volatility, regulatory restrictions, and
technological barriers to implementation in agricultural
practices..

Objectives of the article

Is to examine the global experience of using
cryptocurrencies as a financial instrument in agriculture,
to determine their impact on the financial stability
of agribusiness, and to assess the prospects for their
implementation in the context of the digital transformation
of the agricultural sector. The goal of the study is to
analyze the advantages, limitations, and potential risks of
cryptocurrency application in agribusiness, as well as to
develop recommendations for the effective integration of
these technologies into the financial system of agricultural
enterprises in Ukraine, based on global experience.

The main material of the research

Despite the significant spread of crypto technologies
across various industries, they remain relatively new to most
users. The foundation for introducing cryptocurrencies and
blockchain technologies is the digital literacy of potential
beneficiaries in this field. According to the general economic
approach, cryptocurrencies are decentralized digital
(virtual) assets, also referred to as "currency," protected by
cryptographic methods (mathematical methods ensuring
confidentiality). Kuvshinnikova O. defines cryptocurrency

User A initiates a
cryptocurrency transfer
to User B

The transaction is
combined with others
into a new block;
miners compete to
solve a cryptographic
puzzle (Proof-of-
Work)

User B sees the receipt
of cryptocurrency
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as a public digital asset created using cryptography to
ensure transaction confidentiality and control over the
issuance of virtual units [1].

The key functional features of cryptocurrencies are
their anonymity and lack of regulation by state authorities.
At the same time, this anonymity has attracted interest
from regulatory bodies worldwide, as cryptocurrencies
are unfortunately known for their potential to evade taxes
and mandatory fees, be invested in dubious projects, and
sometimes even finance terrorist groups. Similar to more
conservative financial instruments, cryptocurrencies face
the problem of high volatility in the digital asset market
and dependence on global financial and trade policies.
The creation of cryptocurrency is not subordinated to any
state or government authority, since the principle behind
the creation of these virtual currencies lies in the operation
of a system known as "blockchain" (from English — "a
chain of blocks") [2]. Interestingly, the name "blockchain"
itself immediately reflects the principle of its operation:
distributed across thousands of points around the world (the
so-called "nodes"), the system looks like a long chain with
computing machines — “miners” — connected to it, whose
task, via electronic calculations, is to process existing
blocks and write new ones. The data is thus represented
in the system only once, i.e., as a unique entry, which
automatically prevents duplication and protects it from
forgery. An additional advantage of the blockchain system
is equal access for all its participants, with the ability to
validate data. It is appropriate to analyze the schematic
principle of a cryptocurrency transaction through the lens
of the blockchain system’s operation (Fig. 1).

Thus, the following conclusion can be drawn: the
main advantages of cryptocurrencies are their security,
decentralization, transaction irreversibility, and the ability
to operate without intermediaries, based on the peer-to-
peer (P2P) principle.

The transaction is transmitted to the
blockchain P2P network and stored
in the pool of unconfirmed
transactions

Miners verify the validity of the
signature and the availability of
funds; if everything is correct, the
transaction is included in a block

The block is added to the chain of
blocks (blockchain), and other
network nodes verify its correctness

After confirmation, the block
becomes part of the immutable
ledger

Fig. 1. — Cryptocurrency Transaction System in the Blockchain
(created by the authors)
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The aforementioned approaches, specifically their
economic advantages, have found application in various
sectors of product manufacturing and service provision,
mainly in the IT sector. However, in our opinion, given
such a secure, transparent, and advanced system of
data exchange and storage, limiting blockchain and
cryptocurrency transactions solely to the digital sphere is
a waste of their high potential.

One of the most stable and conservative branches of
the economy has been and remains agriculture. Global
experience in the use of cryptocurrencies in agriculture
(and the agro-industrial complex in general) shows that
there is demand for revolutionary approaches to attracting
financial instruments, and that this demand is actively
developing. Entrepreneurs seek to automate production and
trade processes, as well as to conclude more transparent
and fair transactions.

If we turn to the statistical indicators of the
capitalization of the sustainable agricultural market that
utilizes blockchain technology and actively employs
cryptocurrency transactions in its operations, we can
observe that in 2023 the global blockchain market in
sustainable agriculture was valued at $188.90 million.
It is expected to reach $294.97 million by 2031, with a
compound annual growth rate (CAGR) of 5.9% during the
forecast period (Figure 2) [3].

Given this data and the growth rate of market
capitalization, we can conclude that the driving factors
behind such indicators include the growing demand for
transparent and traceable supply chains, the desire to
reduce operational costs, and the increasing investment in
agricultural startups worldwide.

ISSN Print 2786-5150
ISSN Online 2786-5169

Among the main drawbacks and "barriers" to conducting
agricultural activities on the blockchain are, of course, the
high entry threshold for the average farmer or producer,
the cost of implementing blockchain technologies, and
transitioning to cryptocurrency-based payments.

A significant challenge for those seeking to shift their
agricultural business to cryptocurrency transactions and
smart contracts is the dependency of producers on existing
digital literacy skills and the geographical location of
farms and production facilities, especially considering the
availability of high-speed digital telecommunications in
remote rural areas.

Over the past ten years, there has been a significant
growth in the world of crypto assets — from a niche
financial instrument to a massive global market. Bitcoin
and Ethereum are vivid examples of digital currencies
that represent the revolution of decentralization in finance,
radically transforming key concepts related to transactions,
value protection, and the engagement of economic players.

These digital currencies are based on blockchain
technology, which ensures decentralization, enhanced
transparency, immutability of data, and security. The existence
of cryptocurrencies on financial markets is now undeniable;
however, the range of opportunities that this technology offers
is far broader. According to researcher Kumar K. R., rural
enterprises powered by blockchain combined with intelligent
systems can bring significant benefits and also reshape how
governments manage rural territories [4].

Despite the key role agriculture plays in food
security, the rural economy remains one of the least
developed sectors in the global economic system. A strong
infrastructure, a large base of smallholder farms, and access

Global Blockchain Market for Sustainable Agricultural Products
by Market Participants, 2020-2031
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Fig. 2. — Global blockchain market for sustainable agricultural products by market participants, 2020-2031
(based on [3])
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to financial assets — in combination with technological
advancement — complement each other in enhancing digital
capacities within the innovation sphere. These factors also
hold the potential for large-scale transformations [4].

Blockchain, digital tokens, the Internet of Things (IoT),
and the progressive development of artificial intelligence
(Al) are all examples of tools that can support the
advancement of rural economies.

A key component in the development of blockchain
technologies may be the chain-based structural approach.
The majority of the global population is unable to fully
verify the variety of products they purchase. This creates
uncertainty, especially in cases of organic products,
compliance with environmental regulations, and decision-
making processes.

The use of blockchain technology allows for the creation
of a permanent, open ledger (a connected chain of records)
that covers all stages of production — from farm to retail
[4]. Every step — from harvest dates, storage conditions,
transportation methods, certification procedures — can
be recorded on the blockchain and made accessible for
verification by all interested parties.

This fosters mutual trust among all participants in the
supply chain: from farmers to postal workers, distributors,
and business partners in general. Moreover, it significantly
reduces the risk of fraud or manipulation by unscrupulous
market players. Farmers thus go beyond traditional ethical
standards while remaining competitive in the market [5].

A core feature of the cryptocurrency system is
smart contracts — computer programs programmed to
autonomously manage transactions linked to corresponding
legal actions by new parties [5, 8]. For example, after
signing a contract between a farmer and a postal service
provider, the parties can agree on a deferred payment
that occurs only after the receipt of goods is confirmed. A
smart contract formalizes this agreement without human
intervention, and the payment is automatically executed
once all terms are fulfilled. This system reduces the role
of intermediaries, simplifies transaction processes, and
lowers the risk of breach of contract or misconduct.

Such contracts can be useful not only for financial
operations but also for risk management. For instance,
insurance payouts to farmers can be tied to meteorological
data from weather stations or sensors (using Internet of
Things — IoT technology) [5, 7]. Upon submitting a claim,
the smart contract automatically initiates an insurance
payout without the need for additional claim verification.

Technological advancements in systems based on
the Internet of Things are increasingly transforming
the agricultural sector. Sensors can track a wide range
of wvariables, such as air temperature, soil moisture, air
humidity, crop growth rates, and even sunflower activity.

All of'this data can be easily entered into the blockchain,
ensuring its preservation, analysis, and use in decision-
making processes [5, 7].

For example, artificial intelligence-based algorithms
driven by this data can:

* determine the optimal time for sowing or harvesting;

* signal the need for intervention or irrigation;

* detect risks or plant diseases.
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This process allows for the efficient use of resources,
reduces losses, increases productivity, and mitigates the
negative impact on profits.

The use of cryptocurrencies and blockchain in the agro-
industrial sector contributes to environmental sustainability.
Through efficient monitoring and automation, farmers can
maximize water use efficiency, ensure healthy yields, and save
energy. This not only helps minimize waste but also conserves
natural resources, reduces greenhouse gas emissions, and
prevents pollution of soil and aquatic ecosystems.

Additionally, there is significant potential for
implementing incentive schemes. For example, farmers
who support sustainable agricultural technologies — such as
crop rotation, organic farming, and lawful use of chemicals —
may receive rewards from local authorities in the form of
tokens or cryptocurrencies [5]. If implemented, this trend
creates substantial added value in the agricultural sector,
promoting the development of sustainable production.

One of the main obstacles faced by farmers, especially in
developing countries, is limited access to financial services.
Banks are often reluctant to lend to small agricultural
enterprises due to high risks and lack of collateral. In this
context, decentralized finance (DeFi) platforms based on
blockchain may become a viable alternative to traditional
banking systems [6].

Agricultural producers can receive loans, insurance,
and investments without intermediaries. It is expected that
data about their activities — yields, contracts, environmental
responsibility — recorded in a blockchain-based digital
portfolio, will improve their creditworthiness.

Overall, the aforementioned areas of crypto-economy
development are transforming its internal nature, which has
made it vulnerable to marginalization within the traditional
financial system due to the internal unpreparedness of
economic actors to adopt new and more rational rules of
the game.

Another advantage of cryptocurrencies is their ability
to facilitate access to international markets. Small-scale
farmers have faced numerous difficulties when trying to
enter global markets due to intermediaries, high transaction
fees, and complicated logistics [7, 8]. Cryptocurrencies
allow such farmers to receive payments directly from
consumers around the world with minimal fees and high
liquidity. This contributes to the growth of the local
economy, the farmer's income, stimulates employment,
and increases the level of innovation.

Despite its enormous potential, the development of
cryptocurrencies in rural areas is accompanied by a number
of challenges:

* A significant portion of rural territories lacks
permanent access to the Internet, complicating the
implementation of digital technologies.

* Most farmers lack sufficient knowledge about
cryptocurrencies, blockchain, or IoT, which slows the
adoption of new technologies.

» The protection of data and digital assets is critically
important to building trust in new systems.

e The crypto economy has medium-level legal
recognition, but only in developed countries, which still
complicates its use in official business operations [8].

119



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

All of'this requires the involvement of the private sector,
the state, and the international community. Investment
is needed in infrastructure, educational projects, the
development of regulatory systems, and support for
innovative initiatives.

Conclusions

The integration of blockchain and cryptocurrencies
into rural communities represents a unique opportunity to
transform these vital components. Enhanced awareness,
operational efficiency, sustainability, access to finance,
and automation of procedures have the potential to
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significantly improve the functioning of the rural economy
while ensuring environmental sustainability and resilience
of the agricultural sector itself.

Research into overcoming the barriers shows that the
advantages far outweigh the risks. The future development of
agriculture depends on the proper implementation of innovative
principles, where cryptocurrencies will play a key role.

The future of rural entrepreneurship is not only in traditional
agriculture, but also in smart contracts, the development and
accumulation of personal crypto-assets for proper investment
in one’s own enterprise, decentralized financial structures, and
a global virtual network based on trust.
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To improve the solvency and liquidity of banks and to respond promptly to
contemporary realities, there is a constant need to identify effective methods for
regulating and supervising Ukraine’s banking system. Since the banking systems of
Ukraine and Poland demonstrate both similar and somewhat different approaches
to the development of financial institutions, Poland’s experience may be of interest
to Ukrainian banking institutions. Each country independently forms its banking
system, relying on its beliefs, historical experience, and economic and political
development conditions. Comparing the banking systems of different countries
allows for an understanding of strengths and weaknesses, identification of differences
in regulatory approaches, definition of areas of responsibility for stakeholders, and
evaluation of the effectiveness of such solutions (approaches). Despite differences
in the functioning of central banks and regulatory mechanisms, both systems share
common goals: supporting the stability of the banking sector and fostering economic
development while considering heightened risks of political and military instability.

BAHKIBCBKI CUCTEMHY YKPATHH TA MOJIBIII: TOPIBHSIJIbHA XAPAKTEPUCTHUKA
HA IIJIAXY 0 €EBPONEMCBKOTO COIO3Y

Kymnip C.O., KoBansosa K.1.
3anopizbkuti HAYiOHAILHUL YHi8epcUumem
Yrpaina, 69011, m. 3anopiscocs, eyn. Yuieepcumemcoxa, 66

KuouoBi ciioBa:

bankiBceka cucrema, HBY, NBP,
(iHAHCOBUI CEKTOP, EKOHOMIYHA
TOJTITHKA, CTPEC-TECTYBaHHS,
AKTHBH, CTaOITbHICTb.

3 METOI TOKpamIeHHs IUIATOCIPOMOXKHOCTI, JIKBIJHOCTI OaHKiB Ta BYaCHOTO
pearyBaHHS Ha peaii 4acy IOCTIHHO BWHHKAE HEOOXiIHICTh BUSBICHHS Mi€BHX
MCTOJIIB PEry/IFOBAHHS Ta HAIIAY 32 OAHKIBCHKOK CHCTEMOKO Ykpainu. OCKUIbKA
0aHKIBChKI cucTeMH YKpaiHu Ta [lomblii AEMOHCTPYIOTH SK CXOXI, TaK 1 JEHI0
BIIMIHHI TIAXOMM 70 PO3BUTKY (DiIHAHCOBHMX IHCTUTYIH, mocBin [lombiii moxke
OyTH LiKaBUM JUT YKPaiHCHKUX OaHKIBCHKHX ycTaHOB. KoykHa KpaiHa cCaMOCTIHHO
(hopMye OaHKIBCHKY CHCTEMY, CIHpPAIOYHCh Ha BIACHI NEPEKOHAHHS, ICTOPUYHHN
JIOCBIJT, eKOHOMIYHI Ta TIOJIITHYHI YMOBH pO3BUTKY. [I0piBHSIHHS OaHKIBCHKHX CHCTEM
PI3HHUX KpaiH JI03BOJISIE 3pO3YMITH CHJIBbHI Ta CJIa0Ki CTOPOHH, BUSBUTH BiJIMIHHOCTI
y MiJX0aX /10 PEryJtOBaHHSI, BU3HAYMTH 30HU BIAMOBINAIBHOCTI CTOPIiH Ta OLIHUTH
edexTuBHICTh (DYHKIIOHYBaHHS Takux pimeHb (miaxonis). [lonpu BimMiHHOCTI y
(hyHKIIOHYBaHHI ICHTPATFHIX OAHKIB Ta PETYIIITOPHUX MEXaHi3MaX, O0M/IBI CHCTEMHU
MAFOTh CITUTBHI IIJTi — MATPAMKY CTaOLTPHOCTI OaHKIBCHKOTO CEKTOPY Ta PO3BHTOK
EKOHOMIKH 3BayKar0uH Ha TIOCHIICHI PU3UKH MOJIITHYHOI Ta BIHCHKOBOI HECTA01IBHOCTI.

Statement of the problem Considering this, neighboring countries such as Poland
and Ukraine provide interesting examples for comparative

In the modern world, an increasing number of processes . o L
analysis, as they exhibit several similarities and some

require enhanced analysis, control, and supervision,
especially in the economic sphere, where such processes
impact the stability of the state. One of the main components
of the financial system is the banking sector. It ensures the
flow of capital, has the capacity to support businesses, and
maintains economic resilience.

differences in the development of their banking systems.
Analysis of recent studies and publications

Research on the stability of Ukraine's banking system
is a popular topic, leading to a continuous increase in the
number of scholars exploring this issue. Notable among
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them are O. Dzyublyuk [1], A. Moroz [2], M. Krupka,
Ye. Andrushchak [3],I. Dzyuba[4],N. Sytnyk [5], B. Lutsiv,
M. Savluk, B. Adamyk, I. Ivanets, M. Shchepansky,
M. Khmeliarchuk, T. Hirchenko, O. Serdyukova,
N. Hongalo, Y. Prytsak, O. Vinnytska, L. Chvertko, and
others.

Objectives of the article

The purpose of this article is to describe the structure
and status of the banking systems of Poland and Ukraine,
their dynamics, and responses to political and economic
challenges over recent years. It also aims to review
regulatory bodies and attempt a comparison of the results
of stress tests conducted in these countries, which are
currently available in the public domain.

The main material of the research

The efficiency of financial institutions is one of the
key components for maintaining the stability of a state's
economic framework. As mentioned earlier, the state
oversees numerous spheres, one of which is the financial
system. Within its structure, banks and their "lifespan"
occupy a special place. Therefore, to better understand the
topic, it is essential to delve into the essence of the banking
system.

The website of the Encyclopedia of Modern Ukraine
defines the concept of a banking system as: "...a set of
various types of banks and banking institutions in their
interconnection, functioning within the territory of Ukraine"
[4]. A similar but more detailed definition is provided in
the textbook on the banking system by N.S. Sytnyk, which
states that it is: "...a legislatively defined, clearly structured,
and subordinated set of financial intermediaries that engage
in banking activities on a permanent professional basis
and are functionally interconnected into an independent
economic structure" [5].

Turning to the perspective of Polish online communities,
some describe this system as a complex (a holistic entity)
of banking institutions along with the standards that
define their mutual relationships and interactions with the
environment [6]; others define it as a logical and coherent
whole, created by the banking and financial institutions of
a particular country and governed by its norms [7]. Thus,
summarizing the above, the banking system includes all
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banking institutions present in a country with legalized
operational confirmation, operating according to the
standards applicable within that territory.

There are concepts of one-tier, two-tier, and three-
tier banking systems. According to the legislation of both
Poland and Ukraine, their structures can be attributed to a
two-tier system with a clear distinction between the tasks
of the central bank, which performs only specific functions
in accordance with the monetary policy, and those of
independent operational banks that operate on commercial
principles. This system significantly differs from a one-tier
structure characteristic of a centralized economy and from
a three-tier structure, where a third tier is allocated for non-
banking financial institutions (credit, financial, insurance,
investment companies, etc.).

Referring to official sources, Article 4 of the Law of
Ukraine "On Banks and Banking Activities" mentions
the levels of the system, stating: "The banking system of
Ukraine consists of the National Bank of Ukraine and other
banks, as well as branches of foreign banks established and
operating within the territory of Ukraine in accordance with
the provisions of this Law and other laws of Ukraine" [8].

The first tier is the National Bank of Ukraine (NBU),
which carries out regulation and banking supervision
through prudential norms and regulatory and legal support
for banking operations.

In Ukraine, banks can independently determine their
areas of activity and specialization. The NBU has the
authority to define the types and procedures for a bank to
acquire the status of a specialized bank; however, there are
currently no narrowly specialized banks.

The banking system of Ukraine includes several
systemically important banks, comprising both state-
owned and commercial banks. The NBU determines the
list of such banks based on factors such as the size of the
bank, the degree of financial interconnections, and areas
of activity.

Similarly, the structure of the banking system in Poland
is also two-tiered but has its own features enshrined in
legislation and adapted to European Union standards.
According to sources, the system is often further divided
into three groups of institutions: stabilizing, market-
forming, and auxiliary (Fig. 2).

Banking System of Ukraine

v

NSSMC |«

National Bank of
Ukraine

DGF

<

| other banks

\

\

/ \A
state-owned private branches of foreign
banks banks banks

other non-banking
financial organizations

Fig. 1. — Diagram of Ukraine’s Banking System [2]
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The first, stabilizing component includes: Narodowy
Bank Polski (National Bank of Poland, NBP), Komisja
Nadzoru Finansowego (Financial Supervision Authority),
and Bankowy Fundusz Gwarancyjny (Bank Guarantee
Fund). This is where similarities and differences begin to
emerge. Similarities can be found in certain activities and

the scope of powers held by the central bank.

In both Ukraine and Poland, the central bank is
responsible for regulating activities, controlling the
liquidity of banks, and maintaining financial stability in

the banking sector.

They equally perform functions in the area of currency
issuance, act as a "bank of banks," and serve as the state's
bank. Additionally, they have the authority to manage gold
and foreign currency reserves and handle cash operations

related to the state budget [9].

However, there are important differences stemming
from the varying approaches to regulating financial
systems. For instance, unlike the NBP, the NBU does
not manage the state budget; this responsibility lies with
the Ministry of Finance of Ukraine. Another distinction
concerns supervisory functions. The NBP does not have
the authority to issue licenses for banking activities or
directly supervise banks, insurance companies, or other
financial institutions. These functions are assigned to an
independent regulator — the KNF, which serves as the
central supervisory authority for both banking and non-
banking structures. In Ukraine, the supervision of banks
and the issuance of licenses remain the responsibility of
the NBU, which centralizes these functions within a single
body. Meanwhile, the non-banking sector is regulated by
other institutions, such as the National Securities and Stock
Market Commission.

The final component of the institution, the BFG, is
functionally similar to the Deposit Guarantee Fund in
Ukraine, with the main difference lying in its foundation,
standards, and legislation, which are derived from the
European Union (Poland) and the IMF alongside the World

Bank (Ukraine) [10,

11].

The second institution, the market-forming one,
includes the banking sector, representing the total number

Banking System of Poland \

/
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of banks that constitute the market. The third institution,
the auxiliary one, encompasses all other entities that do
not engage in deposit and lending activities: insurance
institutions, National Depositories of Securities (KDPW),
the National Clearing House (KIR, which oversees
transaction flows, online payments, and e-signature
technology), the Credit Information Bureau (BIK), and
non-banking issuers of payment cards [9].

According to research, the Polish banking system
exhibits a more detailed division among existing
institutions. The banking sector plays a key role in this
division, with the central bank overseeing it and making
decisions to improve the system. Therefore, let us focus
on the quantitative dynamics of banks in the two countries
in recent years for a better understanding of the system's
condition.

Table 1 — Number of Solvent Banks in Ukraine and
Poland

Years Number of Solvent Banks Diﬂ'(?reflce
Ukraine Poland (Deviation)
2017 96 64 32
2018 82 63 19
2019 77 62 15
2020 75 66 9
2021 74 67 7
2022 71 64 7
2023 67 63 4
2024 63 62 1
2025 61 62 1

Sources: 12,13

Let us first examine the changes separately for each
country. In Ukraine, a trend of decreasing the number of
solvent banks can be observed. Over the past nine years,
the number of banks has decreased by 35, which accounts
for 36.5%. Unlike Ukraine's rather sharp dynamics, Poland
shows moderate changes, with no abrupt fluctuations or

Stabilizing

NBP

KNF

BFG

Market-forming Supporting
KDPW KIR
Banks
(Banking Sector) BIK NEKP
Insurance
Companies

Fig. 2. — Brief Scheme of the Composition and Functioning of Poland’s Banking System [6, 7, 9]
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unexpected jumps. The indicators remain stable and do
not exceed variations between -3 and +4 banks during the
period.

This trend demonstrates that overall year-to-year
changes in Poland are also gradually declining. At the
beginning of the analyzed period (in 2017), the difference
in the number of banks was 32 in favor of Ukraine.
However, as of January 1, 2025, the number of banks in
Poland exceeded that of Ukraine by one.

The reduction in the number of banks in both countries
indicates the cleansing of the market from insolvent banks.
However, this indicator alone is insufficient to assess real
financial stability. An important aspect for analysis is the
total assets of banks and their annual dynamics. These
figures reflect the scale of activity and, to some extent, the
level of readiness to face economic challenges.

Table 2 reflects the dynamics of changes in total assets
over the years in the countries and the percentage change
relative to the previous year. Ukrainian banks demonstrate
a sharp annual increase in assets. This trend is especially
noticeable in 2023-2024, and compared to 2017, the total
assets have increased 2.72 times. In Poland, the situation is
similar, with the total assets in the banking sector growing
moderately each year. The most significant growth occurred
in 2019 and in recent years.

In Ukraine, the number of solvent banks decreases
annually, but the Polish banking market demonstrates
greater stability. However, when comparing the total
assets, we observe that despite the decline in the number
of Ukrainian banking institutions, total assets tend to grow.

In our opinion, attention should be paid to such
indicators as inflation and the key policy rate. Total bank
assets are measured in monetary equivalents, and inflation
directly affects their real value. For example, if assets grow
nominally but there is high inflation, the real growth of this
indicator may be insignificant or even negative.

The data in Figure 3 illustrate the dynamics of changes
in inflation and key policy rates in Ukraine and Poland. In
Ukraine, inflation fluctuated within the range of 104-113%
(the maximum increase, 15%, to a level of 126.6, was
observed in 2022). The National Bank of Ukraine's (NBU)
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key policy rate underwent significant changes during the
analyzed period, reaching a low of 6% in 2020 and a
high of 25% in 2022. The dynamics of these indicators
demonstrated that between 2018 and 2020, the country's
economic situation stabilized, while the indicators for
2022-2024 were influenced by the full-scale invasion by
russia.

In Poland, effective economic policies up until 2022
were confirmed by inflation and key policy rate indicators.
For example, inflation remained acceptable (101-103%)
until 2020, considering the country aims to maintain a
2.5% benchmark, as is common in developed economies.
However, starting in 2022, inflation rose significantly,
prompting the central bank to increase the key policy rate
by 5.4 times, reaching 6.75%. This situation in Poland
is also linked to the challenging macroeconomic and
economic environment caused by Russia's war in Ukraine.

These indicators are presented with the understanding
that they are interdependent. Initially, the state (authorized
bodies) monitors factors such as the level of money
supply in circulation, transactions, and other indicators,
establishing the inflation rate. If inflation rises, the central
bank increases the key policy rate to control price levels
(in Poland, this is analogous to the reference rate, "Stopa
referencyjna," which determines the minimum allowable
interest rate on bank loans. Different approaches apply to
non-bank institutions). This is done to reduce the money
supply in the economy. Accordingly, higher interest rates set
by banks make loans more expensive, reducing consumer
capacity and willingness to invest. Simultaneously, deposit
rates are raised to attract resources to banks and encourage
savings.

Conversely, when inflation decreases, as the country
aims for, prices stabilize. Loan rates decrease, encouraging
businesses and individuals to take loans, purchase real
estate, and invest overall. At the same time, deposit rates
may decline when banks no longer need additional funds,
making deposits less attractive.

Comparing the tables reveals that the dynamics of
banking assets correlate with changes in inflation and
key policy rates. In both Ukraine and Poland, inflation

Table 2 — Dynamics of Total Bank Assets in Ukraine and Poland

Total bank assets

Years Ukraine (million UAH) Dpervxlt(‘)‘l’l's‘ ;Z‘;‘:‘ .f};e Poland (million PLN) D;frveljlt;?:sl ii‘;’:‘ f,/':e
2017 1260 617 - 1612359 -
2018 1333 831 5.8% 1 689 646 4,79%
2019 1359 703 1.94% 1780 157 5.36%
2020 1493 298 9.83% 2106 036 1831%
2021 1822 841 22.07% 2307 868 9.58%
2022 2053232 12,64% 2 466 160 6.86%
2023 2351 678 14,54% 2720 449 1031%
2024 2 945 030 25.23% 3022519 11,1%
2025 3422 600 16.22% 3374413 11,64%

Sources: 14,15
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Fig. 3. — Dynamics of Inflation and Key Policy Rates in Ukraine and Poland
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indicators are interconnected with all sectors of the national
economy, including the banking sector, and have a direct
impact. However, their consequences differ.

On one hand, the NBU employs strict high-rate
methods to curb inflation, but these actions lead to higher
loan costs, which can negatively affect the real growth of
banking assets. On the other hand, the NBP maintained
lower rates for an extended period, focusing on forecasting
and facilitating the gradual development of the financial
system. The spikes in 2022 and 2023 were necessary
temporary measures to combat inflation.

Quantitative indicators of the banking system, such
as asset volumes or the number of solvent banks, are
undeniably important. However, they are not synonymous
with "quality," as the resilience of these banks to crises
and shocks is equally significant. To assess these factors,
banks undergo stress testing, which helps determine their
preparedness for unexpected crises.

In Ukraine, annual stress testing is conducted under
the NBU's supervision. To assess the resilience of banks,
a baseline macroeconomic scenario is applied. It consists
of three stages that determine the required level of capital
adequacy norms (with a focus on bank liquidity). Under
the baseline scenario, it is assumed that:

- Bank balance sheets are static, affected by changes
in asset quality and exchange rates.

- Current profits are capitalized throughout the
forecast period.

According to the NBU, stress testing this year will
involve 21 banking institutions, accounting for over 90%
of the banking system's assets. These banks were selected
based on three criteria: the size of risk-weighted assets,
the volume of deposits attracted from households, and the
volume of net loans provided to households.

The list of banks includes: JSC "PrivatBank," JSC
"Oschadbank," JSC "Ukreximbank," JSC "Ukrgasbank,"
JSC "Sense Bank," JSC "Raiffeisen Bank," JSC

"UkrSibbank," JSC "OTP Bank," JSC "Credit Agricole
Bank," JSC "ProCredit Bank," JSC "KredoBank," JSC
"Pravex Bank,” PUMB, JSC "Bank Pivdenny," JSC
"Tascombank," JSC "Universal Bank," JSC "Credit
Dnipro," JSC "Bank Vostok," JSC "A-Bank," JSC "MTB
Bank," and JSC "AKB Lviv."

In contrast, Polish banks undergo more rigorous stress
tests prescribed by European Central Bank standards.
The latest test occurred in 2024 under the supervision of
the previously mentioned KNF, in collaboration with the
NBP. The objective was to assess the impact of negative
macroeconomic and market shocks and the cost of foreign-
currency-denominated housing loans. The analysis is
conducted using two scenarios: a reference (baseline)
scenario and a shock scenario.

The reference scenario, based on the 2022
macroeconomic inflation forecast report, assumed
moderate real GDP growth under stable interest rates. The
shock scenario was designed using NBP's macroeconomic
forecasting models and historical data on macroeconomic
variables during financial crises in other countries. It
assumes GDP stagnation and declining market interest
rates, among other restrictive factors.

Summarizing the stress test results for the banking
sectors in Ukraine and Poland, generally positive indicators
of banking resilience and performance can be noted.

In Ukraine, among the 20 institutions analyzed, only
a few demonstrated a capital adequacy ratio below the
minimum threshold. Nevertheless, most banks confirmed
their ability to function stably even under the war and
economic crisis conditions.

In Poland, all banks successfully passed the reference
(baseline) scenario tests, meeting capital requirements.
However, as emphasized by the NBP, the implementation
of the shock scenario could have a significant negative
impact on the banking system, primarily due to high
levels of foreign-currency-denominated housing loans,
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which pose specific risks in the context of macroeconomic
changes.

Conclusions

Thus, the study analyzed the banking systems
of Ukraine and Poland and provided a comparative
characterization. The gathered information allowed for
identifying key similarities and differences influenced by
a range of factors. It is essential to consider that Ukraine is
currently in a state of war.

Although both countries have a two-tier structure of
the banking system, which includes the central bank and
other banks (state, private, mixed, foreign), the regulation
mechanism, functions, and shares of responsibility differ
somewhat. The National Bank of Ukraine (NBU) plays the
primary role in Ukraine, focusing on supervision, control, and
analysis. In contrast, in Poland, these functions, especially
the oversight of the banking system, are decentralized and
involve an additional institution — the KNF.

The quantitative dynamics of institutions in the two
countries show different trends. Over the past decade,
Ukraine's banking sector has undergone significant
cleansing from insolvent banks due to reforms, stricter
regulatory requirements, and economic instability in the
market. In Poland, this indicator remains stable, reflecting
the relative resilience of the system.

The general analysis of total assets showed significant
growth in both Poland and Ukraine, despite the difference
in the number of institutions. In Ukraine, this growth is
particularly notable even since 2022, the start of the full-
scale invasion. Partially, this may be explained by the
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fact that a larger share of assets is concentrated in large
banks. At the same time, it is necessary to consider factors
that may have influenced this increase, one of which is
inflation. Inflation in Ukraine is significantly higher, which
could reduce the real value of assets.

In analyzing stress test reports for banks, the focus
was on conclusions: in cases of deviations from regulatory
indicators, financial institutions were given a certain
period to address the situation and recommendations for
developing strategies to improve financial stability.

However, if Ukraine aims to meet European Union
standards and integrate into the European financial system,
it must not only fulfill basic requirements defined at the
local level but also implement additional mechanisms
for assessing bank resilience. One such step could be the
gradual expansion of additional stress-testing practices,
particularly the adoption of modern methodologies used
by leading EU countries.

Implementing more in-depth risk analysis and
modeling and adapting to methods based on European
approaches will provide an objective assessment of the
state of the banking sector. This will allow comparisons
of the performance of Ukrainian banks with institutions in
more developed countries, help identify "weak spots," and
reveal opportunities for developing gap-bridging strategies.
Additionally, an in-depth analysis of stress resilience will
foster increased trust in Ukrainian banks among investors
and organizations at the international level. Thus, improving
new approaches to stress testing could contribute not only
to enhancing the stability of the financial system but also to
improving the country's economic condition.
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In the current environment, agricultural enterprises are strategically important
for Ukraine, as they ensure the country’s food security. The agricultural sector of
Ukraine is one of the key sectors of the country’s economy, providing a significant
portion of exports and employment. The level of development of the agricultural
sector is directly proportional to the amount of money invested in its development.
Currently, bank loans are one of the sources of meeting the credit needs of
agricultural producers. They help to balance the need for capital with available own
funds. However, agricultural enterprises in Ukraine face a number of challenges
in obtaining loans, including high interest rates, lack of sufficient collateral, and
an unstable legal and economic environment. Compared to developed countries,
where the agricultural sector is actively supported through government programs,
subsidies and concessional lending, Ukrainian farmers are often forced to rely on
their own resources or look for alternative sources of financing. The introduction
of new financial instruments such as crop receipts, leasing, and risk insurance is
also important. To increase the availability of credit resources in Ukraine, it is
necessary to improve the financial infrastructure, strengthen government support
for the agricultural sector, and create favorable conditions for attracting investment.
Comparison with international experience allows us to identify the most effective
approaches to the development of the agricultural credit system.

OCOBJIMBOCTI KPEAUTYBAHHS AT'PAPHOT' O BI3BHECY

B YKPAIHI TA 3A KOPJIOHOM

Kyumnip C.O., Cemioparosa €.C.
3anopizbKuil HAYiOHAILHUL YHIgepcumem

VYrpaina, 69011, m. 3anopisicocs, eyn. Yuisepcumemcoxa, 66

Kurouosi ciioBa:

arpapHHil cexTop,
arpoKpenTyBaHHs, (JiHAHCOBUH
CTaH, KOMEpIIiifHi OaHKH,
JepKaBHA MATPUMKA,
(bepMepcehKi ToCIoapeTaa,
€BPOIIEHCHKI CTaHIAPTH.

B cyuacHux yMOBax arpapHi minpueMCTBa € CTPATETi YHO BaXKIIMBUMU [T YKpaTHH,
aJKe 3aJJ0BOJIBHSIOTH MPOJIOBOJIBYY Oe3MeKy KpaiHu. ArpapHa raiy3b YKpaiHu €
OJIHUM 13 KJIFOYOBHX CEKTOPIB EKOHOMIKH KpaiHH, 10 3a0e3Meuye 3HaUHy YaCTHHY
eKCIIOPTY Ta 3aifHATOCTI HaceleHHs. PiBeHb PO3BHTKY arpapHoi raiysi HpsMo
MIPOMIOPIIMHUI CyMi BKIQZCHUX Y 11 PO3BUTOK Tpomield. Y maHnit yac OaHKIBCHKI
KPEIUTH € OJHMM 3 JpKepesl 3a0e3nedeHHs MOTped CUIbChbKOroCIOAapChKUX
BUPOOHMKIB y KPEAUTHUX pecypcax. 3 IX JOMOMOroo BiI0yBa€eThCs 30a1aHCyBaHHS
oTpeOH B KamiTai 3 HassBHIMH BIIaCHUMHU KolrTamu. OfIHaK, arpapHi ImiJnprueMcTBa
B YKpaiHi CTHKaIOThCS 3 HU3KOIO IPOOJIEM MpPH OTPHMaHHI KPEIUTIB, 30KpeMa
BHCOKHMH IPOLICHTHUMH CTaBKaMHM, BIJICYTHICTIO DOCTAaTHHOTO 3a0e3IeUeHHS,
a TakoXX HECTaOUTBHICTIO 3aKOHOJABYOI Ta €KOHOMIYHOI CHTYyaIlii. Y MOpiBHAHHI
3 PO3BMHEHUMH KpaiHamH, 1€ arpapHuil CEKTOp aKTHUBHO MiJTPHUMYEThCS 4Yepe3
JIep>KaBHI Mporpamu, cyOcuaii Ta MiIbroBe KpeaUuTyBaHHsS, YKpaiHChbKi arpapii
4acTo 3MYIIEHI IMOKJaJgaThCs Ha BJIAcHI pecypcH abo IIyKaTH ajbTepHaTHBHI
JoKeperna (hiHaHCYBaHHS. Ba)kiiMBUM acIleKTOM € TAKOXK BITPOBA/PKCHHST HOBITHIX
(hiHAaHCOBUX IHCTPYMEHTIB, TAKHUX SK arpapHi pPO3MHCKH, JII3WHT Ta CTPaXyBaHHS
pu3uUKiB. J{71s i IBUIIEHHS TOCTYIHOCTI KPEIUTHUX pecypciB B YKpaiHi HeoOXigHe
BJIOCKOHAJIEHHs (hiHaHCOBOT IH(YPACTPYKTYPH, MOCHIICHHS! IEP)KaBHOI MIATPUMKH
arpapHOro CEKTOpy Ta CTBOPEHHS CHPUSTIIMBUX YMOB JUIsl 3aJIyY€HHsI IHBECTHILIIH.
[opiBHAHHS 3 MIKHApOTHUM JOCBIIOM JO3BOJISI€ BU3HAYWTU Haie(eKTHUBHIII
X0 0 PO3BUTKY CHCTEMH arpapHOro KpeAnTyBaHHS.
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Statement of the problem

Lack of financing is one of the main problems of
the agricultural sector in Ukraine. The lack of sufficient
funding prevents agricultural enterprises from modernizing
and improving their technical facilities.

Banks and investors are now very cautious about
the agricultural sector, which limits access to credit for
businesses.

The lack of financing can be overcome by financial
instruments such as loans and grants. It is important to
actively use government programs and subsidies to develop
the agricultural sector.

Analysis of recent studies and publications

Research on the issues of ensuring the efficiency of
lending to the agrarian sector was done by many scientists.
The problem of financing agricultural enterprises
through bank loans is widely considered and analyzed
in the scientific works of O. Chernobay, V. M. Gomza,
O. S. Nakonechnaya, L. I. Galas [1].

Objectives of the article

The purpose of the article is to study the peculiarities
of agricultural business lending in Ukraine and abroad, to
identify the main problems of access to financial resources
for agricultural enterprises, and to compare the domestic
experience with international practice in order to formulate
recommendations for improving the agricultural lending
system in Ukraine.

The main material of the research

In Ukraine, lending to agricultural businesses is
implemented through several main mechanisms, including
government support programs, commercial bank
financing, and cooperation with international financial
institutions. State support includes programs for partial
compensation of interest rates on loans, subsidies for the
purchase of machinery and equipment, and grant programs
for agricultural enterprises. These measures are aimed at
reducing the financial burden on farmers, stimulating their
activity and attracting investment in the agricultural sector.

Agribusiness lending programs in Ukraine and abroad
are an important tool for ensuring financial stability,
development and competitiveness of the agricultural
sector. These programs are aimed at supporting farmers,
agricultural enterprises and cooperatives that ensure food
security, rural development and export potential. They
differ from country to country, depending on the level of
economic development, legislative framework, and the
specifics of the agricultural sector.

The mechanism of bank lending to agricultural
enterprises is a lending procedure that each commercial
bank carries out independently in accordance with the
established credit policy.

The requirements for borrowers to obtain a bank loan
include good financial standing, profitability, positive
credit history, availability of collateral, regular cash flows
to current accounts, sources of repayment, additional costs
and insurance of the collateral.
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Prior to the full-scale invasion of Russia, the share of
loans granted to domestic agricultural enterprises remained
quite low and amounted to only 9% of the total [1].
Agricultural enterprises mainly invest their own funds in
their operations. For comparison, in developed countries,
the share of bank lending reaches 70% of the working
capital of the agricultural sector. The main obstacles
to obtaining loans by agricultural companies are: high
risks and interest rates, stricter collateral requirements
from lenders, insufficient interest of banks in lending to
startups and small and medium-sized enterprises, limited
experience in agribusiness, dependence of borrowers'
solvency on natural and climatic factors, as well as
availability, condition and depreciation of fixed assets.

However, since 2023, the Ukrainian banking system
has increased lending to the agricultural sector. Figure 1
shows the structure of the bank loan portfolio by type of
economic activity as of 11 months of 2024.

Agricultural enterprises received the largest share of
loans, accounting for 45%. The second place went to trade
enterprises, which received 24% of all loans. Lviv, Kharkiv,
Dnipropetrovs'k, Odesa, Kyiv, Vinnytsia regions and the
city of Kyiv were the leaders in terms of loan volumes.
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Fig. 1 — Volume and structure of the bank loan portfolio
as of 01.12.2024 p

Note: compiled on the basis of [4]

Let us consider the current offers of domestic
commercial banks to provide agricultural loans.

State-owned banks are the key players in providing
loans. In 2023, PrivatBank became the leader in agricultural
lending, providing UAH 6.4 billion in loans to farmers.
This year, the bank is also not losing its position. As of
the end of 2024, JSC CB PrivatBank provided financing to
more than 3 thousand agricultural companies in the amount
of UAH 10.6 billion as part of the program of credit support
for agricultural producers.

At JSC Oschadbank, lending to the agro-industrial
complex is also one of its priority areas. The bank ranks
second among all Ukrainian banks by the number of loans
granted. In 2023, the bank provided about 3.4 thousand
loans worth more than UAH 5 billion to agrarians
representing MSMEs [2]. As of October 1, 2024, loan
agreements in the agricultural sector amounted to UAH
9.9 billion.

More than 30% of all loans received by farmers are
provided by banks with state guarantees, which greatly
simplifies access to bank financing for enterprises. The
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Table 1 — Proposals of domestic commercial banks in terms of lending to agricultural enterprises as of 01.12.2024 poky

Ne . Loan disbursement Maximum loan term,
Bank Average interest rate
s/n fee months
1 JSC Oschadbank 18,70% from 0,5% to more 36
2 JSC CB PrivatBank 19,50% 1-1,5% 60
3 JSC “Credit Agricole Bank” 16,50% 0,01% 60
4 OTP Bank JSC 16,95% 1-1,5% 36
5 JSC Ukreximbank 22,00% 0,20% 84
6 JSB “Ukrgasbank” 20,15% 0,5-1,0% 60
7 JSC Agroprosperis Bank 21,75% 0,5% 84
8 JSC “Bank Credit Dnipro” 21,00% 1,5% 36
9 JSC Raiffeisenbank 18,65% 0,5-0,99% 60
10 JSC Globus Design Bureau 16,00% from 0,5-1% 60

state plays a key role in agricultural financing programs
through the 5-7-9% program and state guarantees.

The state support program “Affordable Loans 5-7-
9% [3] helps agricultural enterprises gain access to the
necessary financial resources and provides low-interest
loans for agricultural enterprises. Thanks to the program,
the agricultural sector is able to operate. With the loan
funds, farmers can buy seeds, fertilizers, fuel and lubricants
to prepare for sowing and harvesting, pay salaries to
employees, and restore farms.

It is worth noting that agricultural enterprises in
Ukraine received the largest number of loans through the
government program “Affordable Loans 5-7-9%”. Since
its launch in February 2020 until December 2024, farmers
have taken out loans totaling UAH 160 billion [4].

Currently, the Affordable Loans 5-7-9% program
allows entrepreneurs to receive up to UAH 90 million in
one tranche. The interest rate is 0% during martial law and
for one month after its termination.

The program was extended by the government even
during the war, maintaining its relevance for small
businesses. At the same time, the adopted State Budget
for 2025 provides more than UAH 6 billion to support
the agricultural sector [5]. Thus, since budget funding for
farmers has been limited since 2022, bank lending has
become one of the main sources of financing for current
projects of agricultural enterprises.

In Ukraine, the Fund for Partial Guaranteeing of Loans
in Agriculture was launched in 2023. The Fund's activities
are aimed at supporting small, small and medium-sized
farmers who cultivate land of up to 500 hectares. This is a
support for small farmers to be able to get loans. The Fund
will guarantee to Ukrainian banks to cover up to 50% of
loan obligations.

Borrowers can receive investment loans for up to 7
years, loans for the purchase of land for up to 10 years, and
working capital for up to 3 years, with a maximum loan
amount per borrower of UAH 30 million [6].

For comparison, it is worth considering the specifics
of lending to farmers in the EU. In the EU, agricultural
enterprises have free access to credit resources thanks to
government and banking support programs. The main
focus of such programs is to increase competitiveness,
preserve ecosystems, efficiently use natural resources,
support economic and social revitalization of rural areas,
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and promote adaptation to climate change and prevent
natural risks.

Among the European Union countries, Germany,
France and Poland can be distinguished as having well-
developed agricultural lending systems. In Germany, state-
owned banks play a key role in offering long-term loans to
farmers to modernize production facilities.

France provides farmers with financial support through
a loan guarantee system, which reduces risks for creditors
and makes financing more affordable. France has a special
tax regime for rural producers that reduces the tax burden.
Farmers who buy agricultural machinery can receive
compensation of up to 40% of its cost. In addition, there
is a special “tax credit” that allows you to pay only 60%
of the tax, and the rest is compensated by the state. The
interest rate for farmers producing organic products is
only 2% per annum. For buyers of agricultural machinery,
banks provide loans at 2-3% per annum, with no interest
paid for the first year [7].

Credit Agricole Bank is a partner for the majority
of French farmers, providing financing and support to
agricultural production regardless of the market. It provides
special financing and additional services for organic
producers, including deferred loan repayment, additional
funds for the purchase of machinery and special offers for
crop insurance against climatic influences.

Poland also actively supports its farmers as part of its
rural development program, including subsidies per hectare
of sown area and special programs for young farmers. In
addition, the government reduces the cost of agricultural
machinery by 80%. In Poland, banks are actively financing
farmers by providing long-term loans (up to 25 years) at
low interest rates (3-5% per annum), which allows farmers
to use cheap financial resources. Land is most often used
as collateral for such loans. Poland actively uses the
resources of the European Union to develop agricultural
infrastructure and support farms.

In the Netherlands, there are government programs
that provide guarantees for farmers for part of the loan.
This applies to both small and medium-sized enterprises,
including young farmers under 39 years of age, who can
receive loans to optimize production, improve product
quality or animal welfare conditions [7].

The main advantages of European lending programs
are low interest rates, long loan repayment terms, and the
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availability of grants and subsidies, which can significantly
reduce the financial burden on farmers. At the same time, the
procedure for obtaining financing can be quite complicated
due to high reporting requirements, compliance with
environmental standards and other regulatory norms [8].

Comparing Ukrainian and European programs, it is
worth noting that in Ukraine, the level of state support for
agribusiness is lower and the interest rates on loans are much
higher. At the same time, international programs operating
in Ukraine are gradually adapting European practices.

The effectiveness of agricultural business lending
programs depends on a comprehensive approach that
includes the availability of financial resources, technical
support, a favorable regulatory environment, and
infrastructure development. Given the experience of
the European Union, Ukraine has significant potential
to improve its programs by introducing new financial
instruments and expanding international cooperation.

Ukraine's  agricultural sector faces numerous
challenges, such as high dependence on seasonality,
limited access to long-term investment resources, volatile
markets, and infrastructure constraints. In this context, the
development of modern lending programs is critical to
ensuring sustainable growth. The European experience can
serve as a basis for reforming the Ukrainian agribusiness
financing system [1].

One example of the successful use of international
financial mechanisms is the EU Credit for Small and
Medium Enterprises program, which is implemented
through a number of Ukrainian banks with the support of
the European Investment Bank [9]. This program allows
agricultural producers to obtain loans on favorable terms,
with reduced rates and long maturities, which facilitates
the implementation of investment projects to modernize
and expand production. However, access to such resources
requires farmers to have a high level of financial literacy,
business transparency, and compliance with international
reporting standards.

Among the examples of European loan programs that
could be adapted in Ukraine are the financing mechanisms
in Poland. Here, farmers have access to concessional loans
through the Agency for Restructuring and Modernization of
Agriculture, which offers subsidies for interest payments.
Such loans are aimed at updating the technical park, setting
up processing plants, building agricultural infrastructure,
and implementing environmental projects. The advantage
is the simplicity of procedures and active support from
local administrations.

In Germany, agricultural business lending programs
are based on cooperation between the state, banks, and
regional support funds. For example, KfW Bank offers
low-interest loans for investing in farm development,
digital technologies, and renewable energy sources. An
important aspect is the long-term support of projects aimed
at reducing dependence on fossil fuels and increasing
production efficiency [10].

Comparing these approaches to domestic lending, it
can be noted that long-term financing mechanisms are
currently underdeveloped in Ukraine. The bulk of loans
provided by Ukrainian banks are short-term and aimed at
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seasonal needs, such as the purchase of fertilizers, fuel, or
seeds. This limits the ability of farmers to implement large-
scale investment projects that require significant financing
and a long payback period.

To further develop the agricultural lending system
in Ukraine, it is advisable to adapt the best practices of
European countries. In particular, the creation of state
and regional loan guarantee funds will reduce risks for
banks and expand access to finance for small and medium-
sized farmers. In addition, intensified cooperation with
international financial institutions opens up opportunities
for attracting profitable loans and grant funding.

Equally important is the work to simplify the procedures
for obtaining loans and ensure transparency of financial
mechanisms. This will help increase confidence in the
lending system and encourage farmers to actively attract
investment to develop their farms.

A key factor in the successful adaptation of Ukraine's
agricultural lending system to European standards is the
creation of a favorable institutional environment. This
includes improving legislation, developing financial
instruments, and raising the level of financial literacy
among farmers.

One promising area is the introduction of specialized
credit lines for small farmers. European experience
shows that such programs provide equal access to finance
for all categories of farmers, regardless of their size or
specialization. For example, Poland has programs targeted
specifically at small farmers who face difficulties in raising
capital due to limited resources or low creditworthiness.
These programs are supported not only by public funds,
but also by EU structural investment funds, such as the
European Agricultural Fund for Rural Development [11].

Financial instruments for cooperatives are common
in Europe. In Denmark and the Netherlands, farmers'
cooperatives receive loans under state guarantees to
develop processing plants, build warehouses and logistics
centers. This approach allows small producers to share
resources, reducing the cost of individual investments.
However, dependence on the cooperative model can be a
barrier for farms that operate independently.

Infrastructure projects financed through loans play
an important role in increasing the competitiveness of
the agricultural sector. In France and Germany, farmers
receive financing for the construction of warehouses,
cooling systems, and transportation of products. Such
projects are supported by national funds or through direct
EU investment. Despite the significant positive impact on
farm efficiency, infrastructure projects take a long time to
implement and pay off.

It is worth noting that the Ministry of Agrarian Policy
and Food of Ukraine, with the assistance of the EU,
has established and put into operation a state automated
information system for collecting, recording, storing, and
processing information on agricultural producers - the
State Agrarian Register (SAR). The State Agrarian Register
provides online access to support programs for all registered
agricultural producers, regardless of their legal form. The
information system is similar to the registers of agricultural
producers that exist in all EU member states [12].
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Conclusions EU best practices. Expanding state guarantees, supporting
long-term loans, promoting sustainable development,
and improving the cooperative system could significantly
increase the availability of financing for Ukrainian farmers.

Today, Ukraine's agricultural business is supported
by financial assistance programs, compensation for the
restoration of infrastructure and equipment, grants for
the development of horticulture and greenhouses, and tax
benefits. These measures have become important tools to
support the industry, especially in times of war.

In order to restore and further develop the agricultural
sector, it is necessary to continue adapting Ukraine's
agricultural policy to European standards and legislation,
which will facilitate the country's integration into the
European Union and strengthen the competitiveness of
Ukrainian agribusiness in international markets.

Foreign experience shows that agricultural sector
support policies aimed at stabilizing the financial
condition of farmers and ensuring their competitiveness
in international markets are extremely important in the
context of globalization.

Thus, compared to European programs, the Ukrainian
lending system focuses on partial compensation of interest
rates on commercial loans, which does not meet the
long-term needs of farmers. Lending rates in Ukraine are
significantly higher than in the EU, which limits access
to finance. In addition, environmental and innovative
projects, which are prioritized in European programs, are
not yet sufficiently supported in Ukraine.

Ukrainian farmers also face less support for cooperative
structures. While in the EU, cooperatives are an important
tool for accessing financing and implementing large
projects, in Ukraine this model is developing slowly, which
reduces the competitiveness of small producers. Another
important difference is the lack of a significant amount of
grant programs that could support innovative solutions.

However, Ukraine has prospects for integrating
European experience. Active cooperation with international
financial organizations, such as the EBRD and the
European Investment Bank, creates conditions for adapting
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In modern conditions, banking management is one of the most dynamic areas of the
economy. Technological changes, rising inflation, increased competition and stricter
regulatory requirements have led to the development of more aggressive management
strategies in banks, which increases the level of risks. As risk management becomes
increasingly complex, this can lead to a deterioration in the asset structure and a
decrease in the efficiency of operations, which potentially threatens crisis situations.
Therefore, it becomes critically important for bank management to develop effective
approaches to identifying and minimizing risks in order to ensure profitability,
protect depositors’ funds and maintain the stability of the bank’s operations.
Recently Ukraine’s banking sector has demonstrated extraordinary resilience,
remaining a reliable support for the real economy. There has been no outflow of
deposits from the banking system, and access to cash has been ensured even during
winter power outages, highlighting the effectiveness of digital technologies and
backup mechanisms. The high level of capital adequacy ratio (CAR) and significant
liquidity buffers show that the banking system is ready to cope with current challenges.
This level of stability is comparable to the experience of countries that have rebuilt
their financial systems after crises, such as Finland after the Great Depression.

In addition to important reforms implemented since 2014, comprehensive measures
of the National Bank of Ukraine and a high level of digitalization played a key role
in the stability of the banking sector.

CTAH BAHKIBCBKOI'O CEKTOPY TA POJIb BAHKIBCBKOI'O MEHE/ZKMEHTY

Trauenxo C.M.
3anopizvkuil HayionantbHull yHigepcumem

Yxpaina, 69011, m 3anopidxcoics, eyn. Yuisepcumemcoka, 66

Kurouosi ciioBa:
0aHKIBCBKHIA CEKTOD,
nugpoBizallis, MOKa3HUKH
(piHAHCOBHUX PE3YINIBTATIB,
0e3roTiBKOBI oreparii,
0aHKIBCHLKHI MEHEIHKMEHT,
CTpaTerisi.

VY cyyacHuX yMOBax OaHKIBCHKHH MCHEPKMEHT € OHIE0 3 HAHOLIbIIT AMHAMIYHUX
chep exoHOMIKHM. TeXHOJOTiYHI 3MiHHM, 3pOCTaHHS I1HQIIALIT, 3arocTpeHHs
KOHKYPEHIIi1 Ta YKOPCTKIII PeryIsTOPHI BUMOTH CIPHUYUHIIN PO3BHTOK OUTBII
arpecMBHHX YINPABIIHCHKUX CTpaTerid y 0aHkax, 110 MiJBHUIILYE PIBEHb PU3HUKIB.
OCKITBKY YTIPaBITiHHS PU3MKAMHU CTa€ JIeAali CKIIaJHIIINM, [1e MOXe MPHU3BECTH
JIO0 TIOTipIIEHHS CTPYKTYpH AaKTHBIB i 3HIKCHHS €(EeKTHBHOCTI Omeparii, 1o
MOTEHIIHO 3arpoykKy€e KPH30BHUMHU CUTYyallisiMH. ToMy Ui KepiBHMITBA OaHKIB
CTac KPUTHYHO BAKIMBAM PO3POOIATH eQEKTHBHI MIAXOAM JO BHSBICHHS
Ta MiHIMi3allii pU3KKiB, a0 3a0e3e4nTH NPUOYTKOBICT, 3aXUCTUTU KOLITH
BKJIAJTHUKIB 1 MIATPUMYBaTH CTA0IIBHICTh POOOTH OaHKY.

OcraHHIM YacoM, OaHKIBCBKHH CEKTOp YKpaiHH JEMOHCTPY€ Ha3BUUaliHy CTIHKICTB,
3aJIIIAI0YNCH HaﬂiﬁHOIO OTTOPOIO JUTS pealibHOi exoHoMiku. He Oyio 3adikcoBaHo
BIITUTUBY JICTIO3UTIB 3 OAHKIBCHKOI CHICTEMH, a JOCTYI IO TOTIBKOBHX KOIITIB OYyB
3a0e3reyeHnil HaBiTh 111/l Yac BIIKIIFOYEHD EJIEKTPOSHEPTil B3UMKY, IO ITiIKPECIIOE
e(eKTHBHICTh IU(PPOBUX TEXHOJIOTIA Ta PE3CpBHUX MEXaHi3MIB. BHcokuii piBeHB
HOpMarHBy asiekBarHocTi Karitany (CAR) Ta 3Ha4HMI 3amac JTiKBITHOCTI TOKa3yOTh,
mo OaHKIBChbKA CHCTEMa TOTOBA BIIOPATHCS 3 NMOTOYHMMH BUKIMKaMu. Lleil piBeHb
CTaOLTBHOCTI MOKHA TIOPIBHATH 3 IOCBIIOM KpaiH, 10 BiTHOBIFOBAIX CBOI (hiHAHCOBI
CHCTEMH TICIIsl KPU30BUX CHTYaIlH, sik-0T DinmstHis micns Benmukol penpecii.

Oxpim BaxuBuxX pedopm, peamizoBanux 3 2014 poky, KIIOYOBY poib y
CTabiIbHOCTI GAHKIBCHKOrO CEKTOPY Bi/Irpallii KOMILIEKCHI 3ax01u HamioHansHoro
OanKy YKpalHM Ta BUCOKHH piBeHb LU(pOBi3allii.

133



Financial Strategies of Innovative Economic Development. Ne 2 (66), 2025

Statement of the problem

The country's economy is heavily dependent on
international financial assistance, the volume of which
is constantly decreasing and irregular, which threatens
macroeconomic stability. Despite this, the banking sector is
operating stably, showing significant profits, and its role in
the economy is growing. This has become possible thanks
to the concerted efforts of banks, the rapid response of the
National Bank of Ukraine to market changes, as well as the
successful reform of the system, which has been ongoing
since 2015. As a result, banks entered the crisis with a
large capital and liquidity reserve, which allows them to
effectively withstand operational risks and implement
plans in case of negative events.

Analysis of recent research and publications

The issues of banking management have been actively
studied by both Ukrainian and foreign scientists and
economists. Among Ukrainian researchers, it is worth
noting Anatoly Galchynsky, Viktor Mishchenko and
Oleksandr Berezin, who studied the issues of effective bank
management in times of crisis. Among foreign scientists,
a significant contribution was made by Peter Drucker,
Frederick Mishkin and Merton Miller, who studied the
issues of risk management and financial stability of banks
at the international level. Their works helped to shape
approaches to managing banking operations and risks in
times of economic instability.

Objectives of the article

The purpose of this article is to study and describe the
current situation in the banking sector of Ukraine with an
emphasis on economic instability. The task is to better
understand the current situation in the country, based on
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the analysis, to examine the changes that have occurred
over the past year, to identify key trends and opportunities
for the development of the sector. In addition, the article
provides for the development of substantiated forecasts
regarding the need to implement certain measures to
improve the work of banking management in Ukraine.

The main material of the research

The main objectives of bank management are:

— The key goal is to generate profit from banking
operations and financial services. This is necessary to
ensure the stable functioning of the bank and protect the
funds of depositors and creditors. Profitability is the main
indicator of the effectiveness of any banking institution.

— Ensuring reliability — maintaining a high level of
reliability of the bank, which depends on the amount of
aggregate risk it faces. Minimizing risks is an important
task of banking management.

Thus, the main indicators of the effectiveness of
banking management are profitability and risk, which must
balance each other.

According to the National Bank of Ukraine (Fig. 1),
the number of banks in all categories did not change
significantly from 2020 until the beginning of 2022.
Prior to this period, there was a slight decrease of one
unit in solvent, state-owned and private banks. Since the
beginning of 2022, the indicators have begun to decline
more rapidly in all categories by an average of 3 units.
Despite the difficult situation in the country during such
a period, these indicators are not critical for the country's
banking system.

Net assets of solvent banks increased by 4,7% in 2025
(Fig. 2), of which 1% was due to exchange rate revaluation.
The largest increase was observed in the amount of funds

m solvent
L B BN o N O N ., . msiale
[ . . & N M | _ =foreign
: : private
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Fig. 1 — Dynamics of the number of banks during 2021-2025
Compiled based on [1]
80
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Fig. 2 — Changes in general balance sheet indicators during 2017-2025, billion UAH

Compiled based on [1]
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that banks place on the accounts of the National Bank of
Ukraine (since the growth of liabilities requires an increase
in mandatory reserves), on correspondent accounts with
other banks, as well as in domestic government loan bonds
of Ukraine (DGLB). Ukrainian government loan bonds of
Ukraine (DGLB) are government securities that are placed
exclusively on the domestic stock market and confirm
Ukraine's obligations to reimburse the bearers of these
bonds for their nominal value with the payment of income
in accordance with the terms of the bond placement. At
the same time, banks' investments in the National Bank of
Ukraine deposit certificates are decreasing, compared to
2024, having decreased by 7.1% in 2025. In addition, net
loans to customers increased by 6,8 % in 2025, and their
share in assets also increased. Figure 3 shows the financial
results and profitability of the banking sector. Return on
assets (ROA) for 2025 is 5%, which is a high indicator for
the banking sector. This may indicate extremely efficient
work of banks. Return on equity (ROE) for the same period
is 0,48. This means that the company receives 48 kopecks of
profit for every hryvnia of equity. ROE at 48% is extremely
strong, which may indicate highly efficient activities or the
presence of one-time profits. The financial results of solvent
banks for 2024 and 2025 are stable at UAH 26,1 billion and
UAH 22,2 billion. The National Bank of Ukraine’s prompt
and comprehensive anti-crisis actions played a key role in
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stabilizing the sector. The measures taken became decisive
in early 2022, as the level of financial stress exceeded that
observed in early 2014 and early 2020 (Fig. 4). During
the crisis, the NBU took a number of measures to ensure
liquidity, including refinancing banks and introducing
strict capital controls. The exchange rate was fixed and the
decision on the discount rate was suspended, and the NBU
financed the budget by UAH 400 billion, which caused
inflation. In 2023, the National Bank of Ukraine stopped
financing the budget, liberalized capital controls, and
began lowering interest rates due to lower inflation. Since
October, it has returned to a more flexible exchange rate,
indicating renewed confidence in the economy.

In the fall of 2023, the National Bank of Ukraine
presented the Financial Sector Development Strategy
to prepare the industry for its future role in ensuring
macroeconomic stability and economic recovery. Important
elements are improving corporate governance, adapting to
European Union standards, and assessing sustainability. In
the world, banks usually finance economic growth, but this
has not yet been implemented in Ukraine. The goals and
objectives of this strategy are related to financial stability,
macroeconomic  stability, modern financial services,
ensuring the smooth operation of regulators, and the Deposit
Guarantee Fund (DGF), which should work to boost the
Ukrainian economy [3]. The methodological features of the
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Fig. 4 — Financial stress index for the banking sector
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Financial Sector Development Strategy to prepare the sector
for its future role in ensuring macroeconomic stability and
economic recovery are due to the uncertainty under which
it was created. In this regard, flexibility is a key principle
for both strategic planning and further implementation of
measures. The Strategy provides for a long-term effect, until
the completion of all planned measures, and may be revised
in the event of significant changes in external conditions.
In addition to direct measures provided for in the Strategy,
references to measures from other strategic documents
(reference measures) may also be included.

The digital transformation of the banking sector, which
accelerated significantly in early 2020, has been one of the
key reasons for its stability. Contactless payments and the
use of Near Field Communication (NFC) technologies,
which allow users to make transactions, exchange digital
content, and connect electronic devices with a single
touch, have grown dramatically (Fig. 5 — statistics were
not collected during February-April 2022), and most
banks have integrated Apple Pay. This has contributed to
improving access to banking services and supporting the
economy, especially in early 2022, when mobility became
extremely relevant for Ukrainians. Digital technologies
play a crucial role in ensuring the smooth operation of the
sector and strengthening trust in it. At the end of 2023, a
total of 7,91 billion transactions were made using payment
cards issued by Ukrainian banks. The total volume of such
transactions reached UAH 6,14 trillion. The majority of
these transactions were carried out in Ukraine (almost
92% in number and 90% in amount). Total, 7,39 billion
non-cash transactions were carried out outside and within
Ukraine for the amount of UAH 3,98 trillion, with 65% of
these transactions being non-cash transactions with cards.
The number of ATMs also increased by 2%, reaching 15,8
thousand. It is worth noting the growth in the popularity of
tokenized payment cards (NFC technology), the number of
which increased by 57% to 12,4 million.
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The most common non-cash transaction using payment
cards is payments with terminals (Fig. 6). Of all the amounts
of non-cash transactions, it accounts for 46% (451,0 billion
UAH) and 72% (1 328,7 million items) of the number of non-
cash transactions, the average check is 339 UAH. Also, an
equally popular operation is a card-to-card transfer — 32%
(317,6 billion UAH) of the amount and 9% (165,1 million
items) of the number, the average check is 1 923 UAH. And
of course, paying for goods and services on the Internet
is one of the biggest advantages of non-cash transactions
and digitalization in general — 14% (140,1 billion UAH) of
the amount and 14% (264,0 million items) of the number,
the average check is 3 357 UAH. In 2023 and early 2024,
despite the ongoing full-scale war, the majority of payment
card transactions in Ukraine were carried out cashless. This
is confirmed by statistical data for the year analyzed by
the National Bank as part of its function of supervising the
payment infrastructure, which covers transactions with cards
issued by Ukrainian banks and financial institutions (Fig. 6).

Conclusions

Based on the analysis, it can be concluded that
the banking sector of Ukraine, despite the challenges
associated with economic instability, demonstrates high
resilience and adaptability. The main goals of banking
management remain ensuring profitability and reliability
of banking operations. This is achieved through effective
risk management and maintaining stable profitability.

In recent years, the number of banks has decreased only
slightly, which indicates the absence of a critical impact on
the structure of the banking sector. Positive trends are also
observed in key financial indicators: net assets of solvent
banks are increasing, the volume of non-cash transactions
is growing, and a high level of profitability of assets and
capital is maintained.

Key factors of stability were the prompt anti-crisis
measures taken by the National Bank of Ukraine.
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Fig. 5 — Payment cards in the retail network
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This includes both supporting banks’ liquidity through
refinancing and strict control over capital flows during the
most stressful periods. Digital transformation, in particular
the development of contactless payments and the use
of NFC technologies, also significantly contributed to
supporting the banking system during this difficult period.

Thus, the coordinated actions of bank management
and the state regulator ensured the stable operation of

the banking sector, which allows not only to support the
country's economic activity, but also creates prospects for
the further restoration and development of the financial
system of Ukraine.

The need to continue strategic reforms, in particular
towards integration with European standards, as well
as maintaining macroeconomic stability are key tasks to
ensure the long-term sustainability of the sector.
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The foreign exchange market size is expected to see strong growth in the next few
years. It will grow to $1106.49 billion in 2029 at a compound annual growth rate
(CAGR) of 7.2%. The growth in the forecast period can be attributed to political and
geopolitical developments, commodity prices and resource exports, pandemic recovery
and risk appetite, inflationary pressures, emerging market dynamics. Major trends in the
forecast period include rise of retail forex trading, enhanced risk management strategies,
global economic recovery impact, focus on ESG (environmental, social, governance),
technological infrastructure investments. The surge in international transactions is
significantly contributing to the growth of the foreign exchange market going forward.
International transactions refer to transactions involving two or more related businesses
in which at least one party is a non-resident. Increased global trade and international
transactions increase the size and activity of the foreign exchange market. For instance, in
August 2024, according to Convera Corporation, a US-based Web services corporation,
the wholesale cross-border payments market is projected to grow by 54%, from $146
trillion in 2023 to $225 trillion by 2030. In contrast, non-wholesale (retail) payment flows
are expected to rise by 45%, reaching $65 trillion. Therefore, a surge in international
transactions will drive the foreign exchange market. The increasing terrorism threats
is expected to propel the growth of the foreign exchange market going forward.
Terrorism threats refer to the potential risks and dangers posed by individuals, groups,
or organizations that engage in acts of terrorism. Terrorism events can lead to a rise in
safe-haven demand for currencies, increased geopolitical and economic risks, monetary
policy responses, international cooperation and information sharing, counter-terrorism
financing initiatives, and flight to safe havens. For instance, in February 2024, according
to the Institute for Economics and Peace, an Australia-based non-profit think tank, in
2023, deaths from terrorism in Israel reached an all-time high, with 1,210 people killed
and 4,537 injured as a result of 20 terrorist attacks. Therefore, the increasing terrorism
threats is driving the growth of the foreign exchange market.

CBOIIU TA OCOBJUBOCTI iX TOPT'IBJII B €C
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Korouosi ciioBa:
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VY crarTi AOCHiKEHO POJIb Ta 3HAYSHHS! BAJIFOTHOTO PHUHKY Y ()OpMYBaHHI I[iH Ha
CBITOBI BAJTFOTH; TOCIIPKEHO CYTHICTh TOHATTS «MIKHAPOIHUI BAIFOTHUN PUHOK)
Ta HOTO CTPYKTYPHI eJIEMEHTH. 3’ICOBAHO POJIb EBPONIEHCHKOTO BAJIIOTHOTO PUHKY
Ha MDKHApPOIHOMY BAaIOTHOMY PHHKY. 3’5ICOBaHO, IO OYiKyBaHHHA PO3Mip PUHKY
1HO3EMHOT BaJIIOTH 3HAYHO 3pOCTE B HACTYIHI KiJIbKa POKIB, 1110 MOXKHA MOSICHUTH
HONITHYHUMH Ta TCONONITHYHUMH HOISIMH, LIHAMH Ha CUPOBHHY Ta €KCIIOPTOM
pecypciB, BIHOBJICHHAM HaHAEMIl Ta CXWIBHICTIO 1O PHU3HKY, IHQISAMIHHIM
THCKOM, THUHAMIKOIO PHHKIB, IO PO3BHBAIOTHCA. J[OCIIPKEHO, IO OCHOBHI
TEH/ICHIII1 B MaifOyTHHOMY BKJIFOYAIOTh 3pOCTaHHS PO3APiOHOT TOPTIBII BATIOTOIO,
MOKpAIIICH] cTparerii yrnpaBiiHHSI PU3UKAMHU, BIUTUB II00AJIBHOTO CKOHOMIYHOTO
BiTHOBIEHHS, 30cepemkenHs Ha ESG (exomoriuHi, comLiadbHi, YNPaBIiHHA),
IHBECTHUIIT B TEXHOJIOTIUHY 1H(PPAcTPyKTypy. PO3KpHTO TirymMaueHHS! BU3HAYCHHS
«CBOI» 3 PI3HUX TOYOK 30py. JIOCHTIHKEHO THUIH CBOIB Ta 3’SCOBAaHO IX
exoHoMivHe 3Ha4eHHs. [IpoanamnizoBaHo TeHeHII0 TopriBii cBomamu EURIBOR
MK yYaCHUKaMU PHHKY €BPO30OHH, siKa royasa aktusizyBarucst B 2021 p. Ha i
HOpMaizarii MoHetapHoi momiTiuku €l{BNote. BusBieHo, mo 9ncTHii pu3nK
ceoniB IRR 3HauHOIO Miporo BijoOpakae MOTpeOM XeIDKyBaHHs, ITOB’s3aHi 3
3a3HAUEHOI0 O13HEC-MOJIEIITIO. 3a3HaYEHO, IO 3pOCTAaHHI MIXKHAPOTHUX OTEPAITii
3HAYHOIO MipOIO CIIPUSATHME 3POCTAHHIO BAJTIOTHOTO PUHKY B MAalOyTHBOMY.
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Statement of the problem

Note that foreign exchange means the exchange of one
currency for another at a predetermined exchange rate or
foreign exchange rate. The foreign securities market, which
has a nominal value of trillions of dollars, consists mainly of
foreign exchange markets. They are used in currency pairs
that are priced against each other. The main counterparties
in foreign currency are reporting dealers, other financial
institutions and non-financial clients. Reporting dealers
refer to financial institutions that are active participants in
the local and international derivatives and foreign exchange
markets. There are some trade finance instruments, such as
currency swaps and currency options, with some end users
including individuals, retailers, corporate institutions and
governments.

Analysis of recent studies and publications

A study of the peculiarities of the European currency
market was conducted by prominent foreign experts:
Alain Chaboud, Dagfinn Rime and Vladyslav Sushko [7],
David Hudson [8]. Domestic scientists who studied the
international currency market are Odinokova A. O.,
Grynko I. M. [9] and Shapran N.S. [10]. The issue
of developing and substantiating areas of competent
management of virtual asset trading using swap operations,
which is currently not fully explored. Therefore, in view
of this, there is a growing need to continue to improve
and clarify the mechanism of conducting various swap
operations on the European currency market in order to
transfer the experience to the Ukrainian currency market.

Objectives of the article

The purpose of the article is to study the peculiarities of the
European currency market and the company's accounts payable,
justifying the need for a balanced management of them.

The main material of the research

The foreign exchange (FX) market, where the relative
prices of the world’s currencies are determined, is essential
forinternational transactions in goods, services and financial
assets. In addition, FX is often viewed as an asset class
on its own. The end-users of the FX market are therefore
comprised of a wide variety of financial and non-financial
customers around the globe. The trading activity of these
agents and their interaction with market intermediaries
drives the process of exchange rate determination, which
has an impact on virtually all international economic
activity. As a result, the FX market is the largest financial
market in the world. FX trading volumes are, for example,
much larger than global equity market activity.

Measuring global trading activity presents a challenge
as the global FX market is obviously not under a single
jurisdiction. However, a comprehensive and authoritative
source of information, albeit infrequent, is the Triennial
Central Bank Survey of Foreign Exchange and Derivatives
Market Activity (the «Triennial»). The Triennial provides a
snapshot of daily FX trading activity every third year in the
month of April.2 The data for the Triennial are collected by
central banks from bank-dealers in their jurisdictions and
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then aggregated, analyzed and published by the Bank for
International Settlements (BIS). More frequent estimates
can be obtained by using data from surveys conducted
twice a year by foreign exchange committees (FXCs),
industry groups sponsored by central banks in various
countries [7, p. 3].

To fulfill the tasks, it is advisable to study the essence
of the concept of «international currency market» and
consider its structural elements. The international currency
market is a system of currency relations within the
framework of the world community, which is established
by interstate agreements. The international currency
market contains the following elements: functional forms
of world money (reserve currencies); regime of mutual
convertibility of currencies; regulation of the components
of international currency liquidity (that is, the components
of the country's gold and currency reserves, gold and the
reserve position in the IMF); regulation and unification of
forms of international accounts; interstate institutions that
regulate currency relations within the framework of the
world community; a network of international and national
banks that carry out international settlements and credit
operations [9, p. 41].

Foreign exchange markets are actually made up
of many different markets, because the trade between
individual currencies - say, the euro and the U.S. dollar -
each constitutes a market. The foreign exchange markets
are the original and oldest financial markets and remain
the basis upon which the rest of the financial structure
exists and is traded: foreign exchange markets provide
international liquidity, preferably with relative stability [8].

A foreign exchange market is a 24-hour over-the-
counter (OTC) and dealers’ market, meaning that
transactions are completed between two participants via
telecommunications technology. The currency markets are
also further divided into spot markets - which are for two-
day settlements - and the forward, swap, interbank futures,
and options markets.

The European foreign exchange market represents a
complex network of tools and services designed to optimize
the flow of capital, reduce risks and ensure the stability of
the region's economy. One of such complex instruments
is swaps. Therefore, to begin with, we will consider the
essence of swap operations on the stock market from a
theoretical point of view. Notably, interest rate derivative
notional trade in the EU increased by 30.2% to $19.2
trillion in the first quarter of 2024, compared to $14.7
trillion in the first quarter of 2024. USD in the first quarter
0f 2023, which is 34.6% of the total European interest rate
derivative that is conventionally traded [1, p.3].

Note that the concept of «swap is a derivative contract
by which two parties exchange cash flows or obligations
from two different instruments. Simply put, it is a contract
to hedge risk through the exchange of payments. Such a
contract can be concluded both on the organized market
and outside it [2]».

In addition, the term «swap» is interpreted as «a
financial exchange agreement under which one of the
parties promises to make a series of payments with a
set frequency in exchange for receiving another set of
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payments from the other party. These flows typically
respond to interest payments based on the notional amount
of the swap [3]».

Also in finance, the definition of «swap» is considered
as «a derivative contract under which two parties
agree to exchange cash flows or obligations from two
different financial instruments. Swaps typically provide
for cash flows based on a notional principal, such as a
debt or security, but the underlying instrument can vary
significantly [4]».

In our opinion, a swap is an arrangement in the form
of a derivative contract entered into between two parties,
where one of the parties undertakes to pay a series of
payments in the form of cash flows or obligations at a fixed
frequency based on a notional principal amount, such as
debt or security, but the underlying instrument may differ
significantly.

There are the following types of swaps: interest rate
swap, currency swap, commodity swap, equity swap, debt-
equity swap, total return swap and credit default swap.
Therefore, each of them was considered in more detail in
the table. 1 shows the types of swaps and their economic
essence.

Interestingly, swaps can be traded over-the-counter
(OTC), meaning they are negotiated and executed directly
between two parties, rather than on an exchange. This
allows for greater flexibility and customization of the
swap contract, allowing parties to tailor the contract to
their specific risk management strategies. These positive
aspects may not be possible with standard exchange-traded
derivatives.

Due to recent economic developments in the stock
market in the EU, the use of currency swaps has become
widespread. Interest rate swap activity in the euro area has
increased sharply since 2021, reflecting the critical role
of derivatives in managing interest rate risk as monetary
policy expectations change. Interest rate swaps (“swaps”)
account for the largest share of the eurozone derivatives
market. Between March 2021 and September 2022, and
the gross notional EURIBOR swaps are the most traded
and liquid derivatives used to hedge interest rate risk for

Table 1 — Types of swaps and their economic essence
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euro-denominated exposures - increased by around 50%
(Figure 1, panel a ). While previous work identified how
eurozone banks use swaps in part to manage their interest
rate risk (IRR), this unit uses trade repository data on
individual EURIBOR swaps between 2019 and 2022 to
determine how risk is distributed across sectors in the
swaps market or, in other words, who will pay the margin,
to whom the rates should change. Eurozone banks are
among the most active counterparties to EURIBOR swaps
due to their role as market makers or the need to hedge
interest rate risk. Banks tend to be net buyers of floating-
rate payments, hedging exposure to their fixed-rate assets
(Figure 1, panel B). Due to the clearing obligations for
EURIBOR swaps, a significant proportion of trades are
brokered by significant institutions, which in some cases
also clear members of central clearing counterparties
(CCPs). Almost all Eurozone banks are active in the
EURIBOR swaps market; this is defined as the market
makers of 26 large banks, which collectively exceed
approximately 90% of the gross notional volume held by
significant institutions.

Collectively, banks use swaps to hedge their interest
rate exposures. Derivatives positions of ECB-supervised
banks that experienced a negative IRR impact in the
aggregate increase in value relative to market makers, non-
euro CCPs and ECB-supervised banks that experienced a
positive IRR impact after increase in interest rates.

Market makers are the main counterparty of SSM banks
that were negatively affected by IRR (Figure 2, panel a). A
parallel shift of 100 basis points in the yield curve results
in a capital transfer (equivalent to a margin call) of around
€33 billion from market makers to IRR-affected banks.

Accordingly, the derivative positions of ECB-
supervised banks with a positive IRR effect on the
aggregate depreciated compared to ECB-supervised banks
with a negative IRR effect, non-euro area banks and other
entities after the upgrade interest rates.

Investment funds, insurance companies and pension
funds will have to make margin payments in case of rising
interest rates. This is consistent with the latter sectors
having maturity mismatches due to long-term liabilities

Type of swaps

Meaning

Interest rate swap

An agreement between two parties to exchange different interest payments (calculated at fixed and floating
interest rates) in the same currency during the term specified in the contract. The amount of the interest
payment is calculated based on the amount, the interest rate and the corresponding interest period.

Currency swap
parties.

An agreement involving the exchange of cash flows denominated in different currencies agreed upon by the

Commodity swap

It is used to exchange cash flows that depend on the price of the product. Since the price of goods is variable,
the fixed price of the goods (for today) is exchanged for a floating price.

Equity swap

An agreement to exchange future cash flows between two parties, where one party generates a cash flow based
on equity and the other party generates a notional fixed cash flow based on, for example, LIBOR.

Debt-equity swap

An agreement involving the exchange of cash flows generated by equity and debt capital.

Total return swap

An agreement in which the return on a particular asset is exchanged for a fixed interest rate. The party paying
the fixed rate assumes the risk of a certain asset (including shares). For example, an investor may pay a party a
fixed rate in exchange for access to shares, realizing capital gains and receiving dividends, if any.

Credit default swap | An agreement concluded for the purpose of hedging credit risk (default by the counterparty), although the
buyer of protection may not bear the credit risk or bear it indirectly. This instrument belongs to the third wave
of derivatives - credit derivative instruments, and will be discussed in the next publication.

Note: Compiled on the basis of [2]
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and relatively short-term assets, which means they use
swaps to hedge basis interest rate risk. These sectors are
net payers mainly of market makers and banks. Due to the
over-the-counter nature of the swaps market, insurers and
pension funds are primarily exposed to market makers.
Foreign banks and CCPs are also important players in the
swaps market. Large net transfers from market makers to
foreign banks will occur after interest rates rise. Market
makers and CCPs should be market neutral, but the former
are relatively large and hedge their risks associated with
banking activities.

a) Gross notional outstanding on EURIBOR
swaps

(Q12019-Q3 2022, € frillions)
= Allsectors
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When looking at stable sectoral risks, IRRs reflect
the specifics of each sector's business model, but large
margin payments during periods of low liquidity can pose
risks to financial stability. This finding seems to indicate
that most sectors use swaps to hedge their IRR. ECB-
supervised banks with negative or positive IRR exposure
(in their non-derivative banking book) hedged accordingly,
while insurers and pension funds have negative net IRR
exposure, with long-term liabilities and relatively shorter
assets (Figure 2, panel b). Sudden changes in interest rates
that cause margin payments can create financial stability

b) Net notional positions by sectors on
EURIBOR swaps

(Q1 2019-Q3 2022, € trilions)
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Fig. 1 — Trading in EURIBOR swaps between eurozone market participants began to intensify
in 2021 against the backdrop of ECB monetary policy normalization

Note: Compiled on the basis of [5]

a) IRR sharing in the EURIBOR swaps market

(net bilateral DV01 on median day in September 2022 for
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b) Net IRR exposures in the EURIBOR swaps
market by sectors over time

(Q2 2020-Q3 2022, net DV01 by sector and day (end of quarter)
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Fig. 2 — The net exposures of IRR swaps largely reflect the hedging needs associated
with the business model

Note: Compiled on the basis of [5]
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problems in times of low market liquidity and if entities do
not have access to sufficient liquidity.

According to the Euro Risk Free Rate Statement as of
December 2, the CFTC's Market Risk Advisory Committee
(MRAC) published Part II of the first cross-currency swap
RFR initiative, which recommends the use of SOFR
instead of USD LIBOR in all new cross-currency swaps
beginning December 13, 2021 on the interdealer market at
the LIBOR rate in US dollars [6].

There is currently a EUR Risk Free Rates Working
Group (EUR RFR WG) which supports this initiative,
recommends alignment with Part II in EU inter-dealer
foreign exchange swap markets and recognizes that this
helps market participants meet the objective of ending new
use US dollar LIBOR rates at the end of 2021 (subject to
certain risk management exceptions) as directed by the US
and UK authorities.

In addition, the EUR RFR Working Group also
recommends the adoption of €STR for cross-currency
EUR-USD swaps in the EU interdealer market as of 13
December 2021.

After that, the periodicity of 7-day operations to ensure
liquidity in US dollars as of May 1, 2023 was considered.
Due to improved US dollar funding conditions and low
demand for recent US dollar liquidity operations, the Bank
of England, the Bank of Japan, the European Central Bank
and the Swiss National Bank, after consultation with the
Federal Reserve System, jointly decided to return the
frequency of their 7-day operations from daily to once a
week. This operational change became effective on May 7,
2023, and 7-day operations will be conducted according to
published schedules [5].

Therefore, it can be concluded that central banks are
ready to reconsider the provision of liquidity in US dollars,
as market conditions require. Swap lines between these
central banks are available permanent instruments and
serve as an important liquidity support to ease the strain
on global funding markets, thereby helping to mitigate the
effects of such strains on the supply of credit to households
and businesses both domestically and abroad.

Conclusions

The foreign exchange market size has grown strongly
in recent years. It will grow from $792.43 billion in 2024 to
$838.54 billion in 2025 at a compound annual growth rate
(CAGR) of 5.8%. The growth in the historic period can be

ISSN Print 2786-5150
ISSN Online 2786-5169

attributed to globalization and international trade, interest
rate differentials, government policies and monetary
interventions, speculation and investment flows, balance
of payments and economic indicators.

The foreign exchange market size is expected to
see strong growth in the next few years. It will grow to
$1106.49 billion in 2029 at a compound annual growth rate
(CAGR) of 7.2%. The growth in the forecast period can
be attributed to political and geopolitical developments,
commodity prices and resource exports, pandemic recovery
and risk appetite, inflationary pressures, emerging market
dynamics. Major trends in the forecast period include
rise of retail forex trading, enhanced risk management
strategies, global economic recovery impact, focus on
ESG (environmental, social, governance), technological
infrastructure investments.

The surge in international transactions is significantly
contributing to the growth of the foreign exchange market
going forward. International transactions refer to transactions
involving two or more related businesses in which at least
one party is a non-resident. Increased global trade and
international transactions increase the size and activity
of the foreign exchange market. For instance, in August
2024, according to Convera Corporation, a US-based Web
services corporation, the wholesale cross-border payments
market is projected to grow by 54%, from $146 trillion in
2023 to $225 trillion by 2030. In contrast, non-wholesale
(retail) payment flows are expected to rise by 45%, reaching
$65 trillion. Therefore, a surge in international transactions
will drive the foreign exchange market.

The increasing terrorism threats is expected to propel
the growth of the foreign exchange market going forward.
Terrorism threats refer to the potential risks and dangers
posed by individuals, groups, or organizations that engage
in acts of terrorism. Terrorism events can lead to a rise in
safe-haven demand for currencies, increased geopolitical
and economic risks, monetary policy responses,
international cooperation and information sharing,
counter-terrorism financing initiatives, and flight to safe
havens. For instance, in February 2024, according to the
Institute for Economics and Peace, an Australia-based non-
profit think tank, in 2023, deaths from terrorism in Israel
reached an all-time high, with 1,210 people killed and
4,537 injured as a result of 20 terrorist attacks. Therefore,
the increasing terrorism threats is driving the growth of the
foreign exchange market.
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The article is devoted to the study of the legal, institutional and management aspects
of the participation of local governments in the implementation of the state budget
program for compensation of costs for humanitarian demining of agricultural lands.
In the conditions of post-war reconstruction of Ukraine, this Program is one of the
key mechanisms for returning potentially explosively contaminated lands to economic
circulation, especially in communities that have suffered the direct consequences
of hostilities. The article substantiates the relevance of expanding the role of local
governments in this process, given their proximity to the needs of the population, the
availability of information on the structure of land use and the ability to perform local
coordination functions. The author analyzes a number of management barriers, in
particular the so-called “chess fragmentation” of fields, restrictions on access to the
Program of individual landowners who are not registered in the state agrarian register,
and the absence of a mechanism for representing their interests. The methodological
basis of the study is the comparative legal, functional and systemic approaches, as well
as an analysis of the practice of applying the Resolution of the Cabinet of Ministers of
Ukraine No. 284 of March 12, 2024. As a result, two options for a normative solution
to the identified problems were formulated: 1) authorization of local governments
to submit applications for the inclusion of additional areas in the specifications of
contracts with mine action operators; 2) ensuring the right to consolidated participation
of individual landowners through the representation of local governments.
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3A TYMAHITAPHE PO3SMIHYBAHHSI: IPABOBH I YIIPABJIIHChKUM AHAJII3
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NPOTUMIHHA JTiSUTbHICTb,
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MICIIEBOTO CaMOBPSITyBaHHs,
3eMeJIbHI BIIHOCHHH,
TyMaHiTapHe PO3MiHyBaHHS,
JIep’KaBHUI arpapHUN peecTp.

Crarts TpHCBSYCHA MOCIIPKEHHIO TIPABOBHX, IHCTUTYLIMHWX Ta YHPaBIIHCHKUX
aCIeKTIB ydYacTi OpraHiB MiCIIEBOTO CaMOBPSIyBaHHS Yy peaii3amii JepkaBHOI
OrOIDKEeTHOI MMpOrpaMy KOMIICHCAII BHTpAT 3a TyMaHITapHE PO3MIHYyBaHHS 3eMeib
CUTBCHKOTOCTIONIAPCHKOTO MPHU3HAYEHHSI. B yMOBaX MIC/ISIBOEHHOTO BiZIHOBJICHHST YKpaTHH
nana I[IporpaMa € OOHMM i3 KITIOYOBHX MEXaHI3MiB MOBEPHEHHS 10 IOCIONAPCHKOTO
00iry TOTeHIiiHO 3a0pymHEHHX BHOYXOHEOE3NEYHUMH TIpeMETaMH  3eMedlb,
0COOJIMBO y TPOMAJIax, sIKi 3a3HAIN OE3MOCEPE/HIX HACHIKIB OOMOBHX Jiif. Y CTarTi
OOTPYHTOBAHO aKTYaJIbHICTh PO3IIMPEHHS POJTi OPraHiB MICIIEBOTO CaMOBPSTYBAHHS
B IIOMY MPOIIECI 3 OISy Ha iXHIO ONM3BKICTH 1O MOTPEO HACEJICHHS, HASBHICTH
iH(opMartii Mpo CTPYKTypy 3eMIICKOPHUCTYBAaHHS Ta MOKITHBICTh BUKOHAHHS (DYHKITIH
JIOKaJIbHOT KOOpIMHallil. ABTOp aHaji3ye HU3KY YIPaBIHCBKHX Oap’epiB, 30Kpema
TaK 3BaHy «IIAXMaTHy ()parMeHTalliio» IOJiB, OOMEKeHHs aocTyiy a0 IIporpamm
IHIMBITyabHUX 3EMIICBIIACHUKIB, SIKI HE 3apPEECTPOBaHI B JEPKABHOMY arpapHOMY
PeECTpi, Ta BiICYTHICTh MEXaHi3My MPE/ICTAaBHUIITBA IX iHTepeciB. MeronororiyHy 0azy
JIOCIT/DKEHHST CTaHOBJIATh TMOPIBHSUTHHO-TIPABOBHUM, (DYHKI[IOHABHUN Ta CHCTEMHHIH
MIZXOM, a TAKOX aHajli3 MPaKTHKHM 3aCTOCyBaHHs mocraHoBu KaGinery MiHicTpiB
VYrpainn Ne 284 Bix 12 Oepesnst 2024 poky. Y pesyssrari chopMyITbOBaHO JBa BapiaHTH
HOPMATHBHOIO BHUPIMICHHS 1MEHTH(IKOBAHUX MPOOIeM: 1) YIIOBHOB&)KCHHSI OpIraHiB
MICIICBOTO CaMOBpSIyBaHHSI Ha TIOJAHHS KJIONOTaHb PO BKIIOYEHHS JIOJJaTKOBHX
IUITHOK 10 crermikariii ToroBopiB 3 omeparopaMd TPOTHMIHHOI TisUTEHOCTI;
2) 3a0e3reueHHsI paBa Ha KOHCOJIJIOBAHY y4YacTh IHIMBIIyaIbHUX 3E€MJICBIACHHUKIB
Yepe3 NPeCTaBHULITBO OPraHiB MiCIIEBOTO CAaMOBPSITyBaHHSL.
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Statement of the problem

In the context of the full-scale armed aggression of
the Russian Federation against Ukraine, the issue of
humanitarian demining has acquired critical importance
not only as an element of national security, but also
as a prerequisite for the economic and social recovery
of the affected territories. According to the Ukrainian
government, as of the beginning of 2025, more than 139
thousand square kilometers of territory are potentially
contaminated with mines and explosive devices [5]. About
a third of these territories are agricultural lands, which
poses a serious threat to the agricultural sector, the state's
food security and the livelihoods of rural communities.

In response to these challenges, the Government of
Ukraine has introduced the program “Compensation of
Expenses for Humanitarian Demining of Agricultural
Land” (hereinafter referred to as the Program), approved by
the Resolution of the Cabinet of Ministers of Ukraine dated
March 12, 2024 No. 284 “On Approval of the Procedure
for the Use of Funds Provided in the State Budget for
Compensation of Expenses for Humanitarian Demining
of Agricultural Land”, which allowed for increased
participation of national mine action operators. However,
an analysis of the practical experience of implementing
the Program reveals a number of legal and managerial
problems that limit its effectiveness.

Formulation of the article's objectives

The purpose of this study is to determine the place and
potential role of local governments in the implementation
of the Program, analyze legal conflicts arising in the area of
the distribution of powers, as well as formulate proposals
for improving the regulatory model with the participation of
territorial communities in the implementation of mechanisms
for compensating for humanitarian demining costs.

The main material of the research

As noted, a separate subject of mine action whose
competence will be focused on within the framework of
the study is local governments.

Competence is one of the main properties of state
executive bodies, local self-government and their officials.
As is known, partial compliance or non-compliance
with these constitutional principles during the formation
and exercise of state power entails political and legal
instability caused by contradictions and conflicts between
the branches of power, higher, central and local authorities.
The importance of qualitatively and precisely defined
competence of state authorities and local self-government
is undeniable [6, p. 32].

Executive and local self-government bodies are the
largest group of public authorities that carry out executive
and administrative activities in managing economic,
administrative-political and socio-cultural sectors in the
state, in order to ensure the rights and legitimate interests
of citizens in various spheres of public life. The peculiarity
of the executive branch of government is that it is in the
process of its implementation that the real implementation
of laws and other regulatory acts of the state, the practical
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application of all levers of state regulation and management
of important processes of social development takes place
[3, p. 22].

When analyzing the competencies of mine action
subjects, it is necessary to focus especially on the
specifics of determining the relevant powers of local state
administrations and local self-government bodies.

As noted by V. Sokolov and D. Khyzhnyak, the
Constitution of Ukraine has established two systems of
local government, which is an established fact: local state
administrations, which are local executive bodies, and
local self-government as a public authority of territorial
communities. These are different in their legal nature of
local government systems, primarily in terms of functions
and powers. The Constitution of Ukraine guarantees local
self-government and thus does not allow its replacement
by local state administrations [10, p. 144].

However, in the process of lawmaking, this distinction
between local state administrations and local self-
government bodies was ignored and as a result, local
state administrations and local self-government bodies are
endowed with the same competencies, in particular, the
latter, in cooperation with central executive bodies, other
state bodies and the national mine action body within the
limits of their powers:

1) facilitate training in the risks associated with
explosive objects;

2) facilitate the provision of medical care to injured
persons and their medical rehabilitation;

3) inform the population about possible threats from
explosive objects and measures that must be taken to avoid
danger to the life and health of the population;

4) inform the population about the hazardous area marking
systems installed in the relevant territories and the measures
that must be taken to avoid danger to the life and health of the
population, as well as monitor the condition of the installed
hazardous area marking systems and their maintenance and
inform the mine action center and the humanitarian demining
center about cases of their damage, destruction, theft or other
cases that make it impossible to further effectively use the
hazardous area marking systems [9].

We, in turn, support the position I. V. Georgievsky,
who indicates that before determining and consolidating
the competence of state executive bodies and local self-
government bodies, a theoretical model of the distribution
of management functions should be developed, because
only doctrinal analysis is able to take into account objective
phenomena that affect and influence the transformation of
the functional structure of these bodies. When determining
the range of management functions that should be assigned
to state executive bodies and local self-government bodies,
it is advisable to take into account their affiliation with
functions aimed at ensuring regional self-government,
or functions that are delegated. The latter is associated
with the process of decentralization of management,
and the development of self-government functions
means the redistribution of powers between central and
regional subjects of management on a contractual basis
[1, p. 35]. In general, the list of tasks indicated above
contains duplication, unclear formulations and overlap
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of competencies of various authorities. Competencies in
the field of training on the risks of explosive objects and
general public information about threats partially overlap,
so it would be advisable to define their boundaries, for
example: training as organized activities, and information
as the dissemination of general information. Similarly,
information about threats and about hazardous area
designation systems belong to related competencies and
can be combined to avoid repetition.

The wording “facilitate” is too general and does not
specify the mechanisms forimplementing the competencies,
which makes these tasks declarative. It is worth clarifying
how the relevant competencies are implemented - through
financing, organizing events, information support, etc.

The competence for providing medical care and
rehabilitation belongs to the field of health care, so it is
necessary to determine what exactly the role of local
authorities is - in coordination, ensuring access, etc.

The implementation of the competence for monitoring
hazardous area designation systems should include a clearly
defined mechanism for its implementation. In particular,
the procedure for transmitting information about damage
or absence of marking signs should be standardized. For
effective monitoring, it is necessary to provide access to
relevant registers or databases containing information
about the locations of such signs.

In fact, the Unified State Civil Protection System [4]
already provides for the implementation of measures to
identify, designate dangerous areas, inform the population
about risks and maintain relevant warning signs in good
condition. If the above measures are carried out precisely
within the Unified Civil Protection System, it is worth
assessing the need to separate this issue in the Law of
Ukraine “On Mine Action in Ukraine”. In general, the
analyzed competencies potentially coincide with the tasks
of the civil protection system, which indicates duplication
of norms and the need to harmonize legislation to avoid
legal uncertainty.

Thus, the study of the competencies of local
governments in the field of mine action reveals not only
regulatory uncertainty and duplication of powers with
other public authorities, but also the absence of clearly
defined mechanisms for the implementation of these
powers in practice. These problems are especially evident
in the process of implementing state policy within the
framework of the budget Program implemented by the
Ministry of Economy of Ukraine as the main administrator
of budget funds, and at the executive level - through the
Humanitarian Demining Center. It has already proven
itself as one of the effective tools for supporting the agro-
industrial complex in the field of humanitarian demining.

The cumulative effect of the specified Program is not
only in restoring the economic capacity of the agrarian
sector, which is strategically important for Ukraine, but also
stimulates the socio-economic recovery of the territorial
communities of Ukraine affected by military aggression.

Another important result of the Program is that it
stimulated the active formation of the Ukrainian national
sector of mine action operators and the Ukrainian industry
for the production of equipment and supplies for demining.
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In a short period of time, an effective part of the national
mine action operators have proven their organizational,
technological, financial capacity and efficiency.

At the same time, the analysis of the practice of
its implementation allows us to identify a number of
organizational and institutional barriers that prevent the
achievement of the full effect.

One of such obstacles is the so-called fragmentation
("chess") of territories submitted by agricultural producers
for demining work within the framework of the Program.

It is generally known that the cultivation of land plots
by agricultural producers is carried out in whole arrays
(fields), which almost always include land plots of several
landowners or land users. This specificity of agricultural
activity is taken into account in most legislative acts
regulating land row, lease or sublease relations between
land users and allow agricultural producers to exchange
land plots to optimize and consolidate production efforts.
At the same time, not all such consolidation actions
undergo registration processes in the State Register of Real
Rights to Real Estate (hereinafter — SRRE) [7] and, as a
result, in the State Agrarian Register (hereinafter — SAR)
[2; 8]. Thus, within the geographical boundaries of specific
fields cultivated by one land user, there may be land plots
registered under several other landowners or land users.

The process of non-technical survey of territories to
determine areas suspected or contaminated with explosive
objects (hereinafter referred to as NTO) does not depend
on these circumstances, since NTO is focused on the
presence of direct or indirect evidence of contamination
of the territory and is carried out within the boundaries of
the landfill contours (arrays, fields), which include all land
plots that are “geographically” located on the corresponding
landfill (field, array), without identifying certain land users.
Such landfills may include not only cadastral land plots, but
also the adjacent territory (field roads, ravines, forest belts,
unidentified land plots without cadastral numbers, etc.).

At the same time, the work on demining (clearing)
of land plots, which is provided for by the terms of the
Program, is built on the principle of accurate identification
of land users by means of SAR and SRRE. Agricultural
producers can apply for inclusion in the Program only
for those plots that are registered directly under them in
the SAR (clause 9 of the Procedure). Thus, only a part
of the land plots that are geographically located within
the boundaries of one field (polygon, array, etc.) can be
included in the application for demining.

For example, the geographical boundaries of a field with
a total area of 20 hectares include 6 plots within the specific
cadastral numbers of one land user and 4 - of another,
while only one of these land users expressed a desire to
participate in the Program. As a result, only a part (in our
example - 6 out of 10) of the land plots that are actually
located within the boundaries of one field (polygon, array,
etc.) fall into the specification of the Demining Agreement
with the relevant operator. In most cases, these “program”
plots do not even always border each other, which creates
the so-called “chess” effect.

In the above case, even after the complete completion
of demining/clearance works, the field as a whole may
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remain unusable, since the demined areas actually border
and alternate with the contaminated areas.

Given the above, it is possible to come to an obvious
conclusion that a certain part of the lands that were demined
within the framework of the Program are actually not
returned to full-fledged use, or their use poses a threat to
the life and health of at least the workers of the agricultural
producer who cultivate it.

Thus, the goal of the Program to restore agricultural
production on demined land plots is not fully achieved.

In turn, in order to fully achieve the goal of the
Program, it is necessary to resolve the issue of finding a
legal mechanism for including land plots located within the
geographical boundaries of the field, but whose land users
are persons who do not participate in the Program, among
the areas included in the Specifications of contracts with
mine action operators.

Taking into account the above, we propose to consider
possible ways to resolve this issue, providing for the
involvement of local governments in the Program, in
particular:

1. Provide for the possibility of submitting applications
by the executive body of local government to include
land plots located within the geographical boundaries of
the field, but whose land users are persons who do not
participate in the Program, among the plots included in the
Specification of Agreements with Mine Action Operators.

Organizationally, such an application can be sent in
the form of scanned copies attached to the application of a
specific land user in the SAR system, by direct submission
by the local government to the Center or in response to the
Center's request.

Thebasis for the formation of a petition from the executive
body of local self-government may be a corresponding
appeal of the land user, with justification of the belonging
of the land plots to the boundaries of the relevant field (local
self-government bodies have the necessary information
for the unambiguous identification of each land plot, its
belonging to the relevant field (polygon, array) and its
relation to cultivation by a particular land user).

2. Provide the opportunity for an agricultural producer
participating in the Program to enter "in manual mode" in
the SAR system (requires technical refinement of the SAR
system interface) additional land plots located within the
geographical boundaries of the field, but the land users
of the latter are persons who do not participate in the
Program, to the number of plots included in Specifications
of contracts with mine action operators (a document
confirming this fact can be attached to the materials
submitted for participation in the program, a certificate
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issued by the relevant executive body of local government
confirming the location of individual plots within the
relevant field).

Inaddition, involving local governments in participation
in the Program can solve another important problem.

Today, many land plots (landfills, fields) are cultivated by
landowners (so-called "shareholders'") who are not agricultural
producers or persons qualified for inclusion in the SAR.

According to official statistics, as of the end of 2024,
almost 18 percent of agricultural land is cultivated by
individual or family landowners, who, in turn, are not
included in the number of entities that can participate in
the Program. In addition, even if such an opportunity were
provided to them, it would lead to the formation of a large
number of applications for demining of areas with a total
area of no more than 2-5 hectares.

In our opinion, the individual participation of such
entities in the Program has a dubious organizational and
economic feasibility, as it would lead to a significant
increase in the cost of demining work. At the same time,
this category of persons should not be deprived of the right
to participate in the Program.

Summarizing the above, we consider it reasonable
to foresee the possibility of consolidated participation
of individual landowners who are not agricultural
producers or persons qualified for inclusion in the SAR
in the relevant Program. The representative entity of such
consolidated participation may be the executive body of
local government.

Conclusion

Thus, the effective implementation of state policy
in the field of humanitarian demining requires not only
the technical capacity of mine action operators and the
availability of funding, but also an established mechanism
of interaction between public authorities, in particular local
governments. The analysis showed that these bodies can
play a significant role in overcoming barriers associated
with fragmentation of the land fund, limited access to
the Program for individual landowners, and the lack of
comprehensive coverage of fields. The proposed expansion
of the powers of local governments — by granting them
the right to submit petitions and represent the interests
of persons who are not formally covered by the Program
mechanisms — corresponds to the logic of decentralization
and will contribute to a more complete achievement of
its goals. Such an approach will not only increase the
efficiency of the use of budget funds, but also ensure the
real return of demined territories to economic use and the
restoration of community life.
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The article reveals modern approaches to the classification of scientific methods in
the context of global transformations in science and technology. It is noted that the
existing classifications need to be revised to take into account interdisciplinarity,
digital research tools and the subjective factor in the cognitive process. The
author emphasizes the need to integrate quantitative, qualitative and digital
methods to create adaptive hybrid methodologies. Examples of the use of Big
Data, machine learning and interdisciplinary approach in the activities of leading
companies (Amazon, Netflix, Google) are analyzed. The expediency of updating
the methodological foundations through the development of new classification
models that meet the challenges of the XXI century is substantiated. Ways to solve
the problem of inconsistency between traditional approaches to methodological
practice and the modern scientific environment are proposed. It is emphasized that
only through a meaningful rethinking of the methods of cognition can science meet
the dynamics of modern society, maintain openness to new knowledge and remain
an effective tool for understanding complex reality. The article also emphasizes
the role of the researcher’s methodological culture as an important resource for
adapting to the changing conditions of scientific activity and the effective use of
interdisciplinary and digital potential.
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Krouosi ciioBa:
JIOCITIIDKEHHST, METOIU, MOZENI,
TEHJICHIII1, IU(PPOBI TEXHOJIOTII,
TEXHIKH, HayKa, PO3BUTOK,

I ITPHEMCTRBO.

Poskpuro cydacHi mimxomm Mo Kiachdikamii HayKOBHX METOHIB Y KOHTEKCTI
m100ansHUX TpaHchopmariil y chepi Hayku Ta TEXHOJIOTIH. 3a3HaueHO, 1110 HasIBHI
kiaacudikanii morpedyroTh Mepensiay 3 ypaxyBaHHSIM IHTEPIUCHUILTIHAPHOCTI,
U (POBUX IHCTPYMEHTIB JOCIIKEHB 1 Cy0 €KTHUBHOI'O YNHHHUKA Y Mi3HABAJIBLHOMY
nponeci. AKIIEHTOBaHO yBary Ha HEOOXITHOCTI iHTerpamii KUIbKICHHX, SKICHHX
i poBUX METOMIB 3aIUIi CTBOPEHHS ATANTHBHHUX TiOPHIHUX METOIOIOTIH.
[IpoananizoBano mpuKIagu 3acTocyBaHHsA Big Data, MammHHOTO HABYaHHS Ta
IHTEPAUCIUIUTIHAPHOTO MiIXOMy Y MisIIBHOCTI MPOBITHUX KoMmMaHii (Amazon,
Netflix, Google). OGrpyHTOBaHO IOLIIbHICTE OHOBJICHHS METOIOJIOTTUHUX 3aca]
yepe3 po3poOKy HOBUX KIIACHU(IKAIIMHUX MOJIENICH, 1110 BiAMOBIAaH0Th BUKIHMKAM
XXI cromitTst. 3anponoHOBaHO IUISIXHM BHUPIMICHHS MMPOOIEMH HEBIIIIOBIIHOCTI
TPaJUUIHHAX MiOXOMIB 10 METOHOJOTIYHOI NPAKTHKH CYy4aCHOTO HAyKOBOTO
cepenoBuina. IligkpeciaeHo, MO JIMIIE IUIIXOM OCMHUCICHOTO IEePEOCMHUCICHHS
METOIIB Ti3HAHHS HayKa MOXE BIAMOBITATH JUHAMII CYYacHOTO CYCIHJIbCTBA,
MiATPUMYBAaTH BIJKPUTICT [0 HOBUX 3HAaHb 1 3aj]umIaTUCS e()EeKTHBHUM
IHCTPYMEHTOM ITi3HAHHS CKJIQJIHOT peajlbHOCTI. Y CTaTTl TaKoX aKICHTOBAaHO Ha
pOJi METOJOJIOTIYHOI KYJIBTYpH JOCITIJHHUKA SIK BaXKJIMBOIO pecypcy anarnTamii
IO 3MIHHAX YMOB HayKOBOi JisJIBHOCTI Ta €()eKTUBHOIO BHKOPHCTAHHSI
MDKIUCIAILTIHAPHOTO 1 III(PPOBOTO MOTEHITIATY.
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Statement of the problem

Despite the many attempts to create a single and
universal system of classification of scientific methods,
there is a problem of ambiguity in their interpretation
and use in the context of modern scientific realities. This
requires new approaches to the classification and synthesis
of traditional and innovative methods.

Analysis of recent research and publications

A significant contribution to the classification of scientific
methods was made by R. Merton, who developed the concept
of “middle-range theories” [1], and T. Kuhn, who identified
the concept of scientific paradigms [2]. The foundations of the
modern systematization of scientific methods were developed
in the works of F. Bacon [3], who described the empirical
approach in science. Among Ukrainian researchers, it is
worth noting S. Prysyazhnyuk, who dealt with the structure
of scientific research [4], and T. Bichek, who studied the
methods of systematic analysis [5].

Formulation of the objectives of the article

The purpose of the article is to highlight the current
approaches to the classification of scientific methods, to
identify their varieties and problems of interpretation in the
context of modern scientific activity.

Summary of the main research material

Establishing a clear classification of scientific methods
is an important factor in ensuring scientific credibility and
innovation in research in the 21st century. Established
classifications need to be adapted to changing realities,
such as interdisciplinary research, digital technologies, and
globalization processes.

Science as a form of human activity is characterized
by strict requirements for research methods. The modern
methodology considers the classification of scientific
methods as a means of generalizing their meaning and role
in scientific knowledge.

Modern scientific methods are conditionally classified
according to various criteria:

1. By levels of scientific knowledge:

1) empirical methods (observation,
measurement):

— observation is used in modern cognitive science
research (e.g., observation of neural activity) [6]. For
example, a system of observations at Nestl¢ of consumer
behavior when testing new product flavors.

— experiment — widely used in creating virtual
environments for testing hypotheses [7];

— measurement — is actively used in bioinformatics for
accurate estimates of genomic changes [8]. For example, a
system for measuring energy consumption at Tesla when
testing new batteries.

2. Theoretical methods (analysis, synthesis, modeling,
abstraction):

— analysis — used to decipher complex systems, for
example, in big data analysis [9]. For example, big data
analysis at Amazon to optimize supply chains;

— synthesis — used to collect and combine data in
scientific visualizations [10]. For example, combining
consumer data at Samsung to create new product models;

experiment,
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— modeling — is actively used to create artificial neural
networks [11]. For example, creating models of consumer
behavior at Netflix using artificial neural networks.

2) Abstraction — used to create a theoretical framework
in meta-analysis [12]. For example, creating theoretical
models of risks in the financial activities of Goldman Sachs.

2. By the nature of the research:

1) qualitative (descriptive, symbolic) methods:
qualitative methods are focused on a deep understanding of
the essence of phenomena and focus on texts, symbols and
interpretations. For example, content analysis of customer
reviews at Starbucks or analysis of evaluative comments
by users of the Airbnb service [13];

2) quantitative (statistical, data processing methods)
methods: quantitative methods are based on numerical
data and statistical analyzes. For example, Facebook's use
of A/B testing to evaluate the effectiveness of new features
or Netflix's use of big data analysis to predict the success
of movie productions [14].

3. By means of general logical cognition: analytical
and synthetic methods:

— Analytical methods are used to break down complex
phenomena into parts. For example: analysis of Amazon's
sales by market segments [15];

— Synthetic methods ensure that parts are combined
into complete systems. For example: synthesizing different
data at Microsoft to create new services [16].

2) Induction and deduction:

— Induction is based on the accumulation of individual
facts and their generalization. For example, a general
conclusion about seasonal sales trends at Zara [17];

— deduction is used to apply general principles to
specific cases. For example, the use of general supply
models by Apple to organize its supply chains.

Modern trends in the development of science emphasize
interdisciplinary methods, digital research techniques (big
data, machine learning), and the awareness of the role of
subjectivity in scientific knowledge:

— Interdisciplinary methods combine knowledge from
different sciences to study complex problems ina comprehensive
manner. For example, Google applies interdisciplinary
approaches, combining computer science, psychology, and
design in the development of user interfaces [18].

— digital research techniques:

1) Big Data: Amazon uses big data analysis to
personalize recommendations and optimize logistics,
which allows it to effectively predict consumer demand
[18;22];

2) machine learning: Netflix uses machine learning
algorithms to create recommendation systems that predict
viewer preferences based on their previous views [20; 21].

Modern science recognizes that complete objectivity
is unattainable: data interpretation always has elements
of subjectivity. At Airbnb, data analysts take into account
subjective factors in customer reviews when assessing the
quality of services and formulating proposals for service
improvement [20].

Despite the existence of numerous classifications of
scientific methods, there is a problem of their insufficient
compliance with modern scientific challenges. Most
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traditional classifications do not take into account the
development of digital technologies, an interdisciplinary
approach and the subjective factor in the process of
scientific knowledge, which creates difficulties in
choosing adequate methodological tools for researchers,
reduces the efficiency of research work and complicates
interdisciplinary knowledge integration.

Based on the above, we can suggest ways to solve the
problem:

1. Update the classifications of scientific methods
to reflect the latest advances in digital technologies and
interdisciplinary research.

2. Introduction of flexible and adaptive methodological
models that allow combining quantitative, qualitative and
digital methods.

3. Institutionalization of courses on the methodology
of modern scientific knowledge in higher education
programs.

4. Development of integrated research platforms
that facilitate the use of Big Data, machine learning and
interpretive methods simultaneously.

Thus, the classification of scientific methods is a
necessary tool for orienting a researcher in a complex
system of scientific knowledge. The modern approach
requires taking into account the latest technological tools
and interdisciplinary connections.
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Conclusions

As a result of the study of current trends in the
classification of scientific methods, it is established
that traditional approaches no longer meet the dynamic
conditions of modern scientific practice. The need to
revise the methodological foundations is due to the active
introduction of digital technologies, the strengthening of
the interdisciplinary approach and the recognition of the
role of the subjective factor in the cognitive process. The
urgency of integrating qualitative, quantitative and digital
methods emphasizes the importance of creating new hybrid
methodologies.

In particular, the successful application of Big Data
and machine learning methods at enterprises (e.g.,
Amazon, Netflix, Google) demonstrates the effectiveness
of combining analytical tools with a deep understanding
of human behavior. Companies that implement an
interdisciplinary approach are better able to adapt to the
complex environment of the modern market.

Therefore, further development of science requires
not only the adaptation of existing methods but also the
development of new classification models that can take
into account the complexity of research objects, the digital
transformation of knowledge, and the interconnection of
objective and subjective factors.
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The article reveals the current challenges and prospects for forming a strategy for
working with personnel in the context of digitalization. Attention is focused on the
importance of adapting HR practices to the rapidly changing digital environment,
which significantly affects approaches to HR management. The key factors that
determine the success of the introduction of digital technologies in the field of
human resources management are analyzed, in particular, the development
of digital literacy skills among employees, the use of the latest HR tools to
automate processes, as well as the integration of digital platforms for effective
communication and teamwork. The potential of digital solutions to improve
recruiting, training, performance evaluation, and maintaining a healthy climate
in the organization is identified. The risks arising from insufficient preparation of
employees for digital changes and the need to constantly monitor the results of
technology implementation to ensure their effectiveness are revealed. Based on the
analysis, recommendations are made for organizations seeking to optimize their
HR strategy in the context of digitalization.

CYYACHI BUKJIMUKHU TA IEPCIIEKTUBUA ®OPMYBAHHSA CTPATETIi POBOTH
3 IEPCOHAJIOM B YMOBAX [IU®POBI3AILIII
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Yrpaina, 69011, m. 3anopiscocs, eyn. Yuieepcumemcoxa, 66

KurodoBi cioBa:

Crparerist ynpaBiiHHs
nepcoHajoM, i posizaris,
TIepCOoHaJI, yIpaBIiHHI
niepconanom, HR-incrpymenTn,
nugpoBizallis yIpaBIiHCEKIX
TIPOIIECIB.

Po3kpuTo cydacHi BUKIHKH Ta TEpCHEKTHBU (hopMyBaHHS CTpaTerii poboTH
3 MEepCoHAJIOM B yMmoBax Hu(poBizailii. AKICHTOBAHO yBary Ha BaXKJIMBOCTI
ajianranii KaJpoBUX MPAKTHK JI0 MIBUAKO 3MIHIOBAHOTO HU(POBOTO CEPEIOBHUINIA,
SKE CYTTEBO BIUIMBAE HA IIJAXOJM J0 YNpPAaBIiHHS nepcoHaioM. [IpoananizoBaHo
KJII0OYOB1 (DakTOpHW, MI0 BH3HAYAIOTH YCHINIHICTH BIIPOBAPKEHHS HUPPOBUX
TEXHOJIOTIH y cdepi ynpaBIiHHS KaIpaMH, 30KpeMa, PO3BHTOK HABUYOK IHA(POBOL
TPaMOTHOCTI cepeq MPalliBHUKIB, BUKOPUCTAaHHS HOBITHIX HR-iHCTpyMeHTIB s
aBTOMATH3allii MPOIIECiB, a TAKOXK IHTerpallis i poBux miarhopm s epekTHBHOT
KOMYHIKaII[ii Ta B3a€MOJii B KOJICKTUBI. Bu3HaueHo noTeHmian nudpoBux pinieHsb
JUIsl TIOKpAILEHHS MPOIECIB PEKPYyTUHTY, HAaBYaHHS, OLIHKM €(EeKTHBHOCTI Ta
HiATPUMKH 310pOBOTO KJIIMary B oprasizaiii. PO3KpuTo pu3uKy, 0 BUHUKAIOTH
BHACIIIZIOK HEJIOCTATHBOI IMiJATOTOBICHOCTI TPAIiBHHUKIB 10 MH(POBHUX 3MIiH Ta
HEOOXi/THICTh TOCTIIfHOTO MOHITOPHHTY PE3yNIbTaTiB BIPOBAKECHHS TEXHOIOTIN
Juis 3a0e3reueHHs ix edexkTuBHOCTI. Ha OCHOBI aHamizy 3alpornoHOBaHO
peKoMeHaNii Jyist opratizaiiil, sKi IparHyTh ONTUMI3yBaTH CTpATErito poOoTH 3
MepCOHAJIOM B yMOBax 1M poBizarlii.

] Disclaimer («Funded by the European Union. Views and
opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or [name
of the granting authority]. Neither the European Union nor the
granting authority can be held responsible for them.»)
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Statement of the problem

In the modern realities of enterprises, the human factor
is becoming increasingly important, along with technology
and information, determining the level of their efficiency
and competitiveness. Personnel development is an
important component of the human resource management
system. Despite the relative novelty of this concept, it is
actively used in practice. Since employees' knowledge may
lose relevance over time, it is necessary to ensure that it is
constantly updated and improved in line with changes in
the professional field. This makes it important to effectively
manage personnel development both at the strategic level
and as part of the day-to-day operations of enterprises.

Analysis of recent research and publications

The issue of staffing remains a key one in scientific
research, as the quality of personnel directly affects the
performance of enterprises and their competitiveness.
Assignificant contribution to the study of the implementation
of personnel development strategies in the context
of digitalization has been made by such scholars as:
Baluieva O. V., Snopenko G. V., Bey G. V., Sereda G. V.
and Borysiak O., who consider innovative technologies
in personnel management, in particular, automation
of personnel processes. However, despite the in-depth
analysis of the main aspects of HR management, the
problem of managing quality processes in the field of HR
management remains insufficiently addressed.

Formulation of the objectives of the article

The purpose of the article is to study the theoretical
foundations of personnel development in the context of
digital transformations and to develop recommendations
for the practical implementation of this strategy.

Summary of the main research material

Human capital is the basis for the success of any
organization. Its competitiveness depends on the level of
qualification, initiative and responsibility of employees.
Effective human resources management involves the
continuous development of professional competencies,
ensuring the flexibility of work organization, expanding
opportunities for delegation of authority and forming
partnerships between employees [5].

With the development of the economy, human resources
management has become a strategic function requiring
in-depth knowledge and experience. The main goal of
the human resources management strategy is to form a
cohesive, highly professional team capable of effectively
implementing the overall goals of the organization and
ensuring its long-term development [9].

The HR strategy has several key features: it has a long-
term perspective, is closely linked to the overall strategy
of the enterprise, and takes into account both internal and
external factors of influence.

To effectively implement such a strategy, various tools
are used, including personnel planning, development of
personnel development programs, organization of training
and career development, addressing social issues, and
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motivation and reward systems. The HR development
strategy is directly linked to both the HR management
strategy and the overall management strategy of the
organization.

An important basis is the overall strategy of the
enterprise, which should be the basis for both the HR
management strategy and the employee development
strategy. The concept of personnel development covers a
set of methods, tools and organizational structures aimed
at improving the skills of employees, preparing them
for new responsibilities, career advancement, formation
of a personnel reserve and overall development of the
enterprise [6].

Effective management of personnel development is
possible only if it is integrated into the overall personnel
management system and closely linked to its other
functions. At the same time, the goals of employee
development should be consistent with the strategic goals
of the enterprise.

Thus, the main goal of human resources development
is to provide the company with qualified employees who
meet the requirements of its strategy and contribute to the
achievement of its goals.

The HR development strategy covers a set of
organizational measures aimed at ensuring effective human
resource management. It includes personnel assessments
to ensure industrial adaptation, performance appraisals,
career planning, and stimulation of employees' professional
development. Those responsible for making management
decisions implement these measures to achieve the
organization's strategic goals. The elements of the enterprise
personnel development process are shown in Fig. 1.

The elements of the personnel development system
may differ depending on the specifics of the enterprise.
The structure of HR development management is largely
determined by the size of the organization. For example,
small businesses often do not need to create a talent pool,
and the process of onboarding new employees is simpler
and does not require special measures. In addition,
the specifics of an enterprise's activities also affect the
formation of a human resources development system.
In particular, service businesses usually have a greater
need for ongoing staff training. In such cases, customers
evaluate not only the final result, but also the process of
providing services, which must meet modern standards and
be competitive [3].

Personnel development covers three main areas:
personal, social and professional, the benefits of which are
shown in Fig. 2. 2. The formation of a staff development
strategy becomes necessary under the influence of the
following factors:

— reorganization,
enterprise;

— change in the strategic course of the organization,
which requires new skills and qualities from employees

— the desire to strengthen market positions;

— identification of problems in the
management system;

— rapid obsolescence of knowledge, which requires
regular updating of competencies;

merger or acquisition of an

personnel
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— employees' desire for self-development and
unleashing their professional potential.

The following conditions must be met for the successful
implementation of the HR development strategy:

— the need for staff development both in the current
moment and in the long term;

— an effective system of motivation for development,
which involves determining the competencies and abilities
of employees;

— personal interest of employees in professional and
personal growth[4].

The development and implementation of a personnel
development strategy in accordance with certain stages
helps to ensure that employees meet the requirements of
the organization's overall development strategy.

The development and implementation of digital technologies
affects not only all spheres of human activity, but also the
organization and methods of doing business, in particular through
online services, electronic payments, e-commerce, crowdfunding
and other innovative technologies [1].

Digital transformation is also leading to the emergence
of new professions and requires new knowledge and
competencies that employees must have in the digital
economy. The main goal of this transformation is to
improve existing industries and create new ones, as well
as to increase the efficiency of various processes and
spheres of life through modern technologies. Digitalization
makes it possible to speed up decision-making, expand the
variety of processes to meet customer needs, and reduce
the number of employees involved.
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In the context of digitalization, HR technologies are key
to the implementation of organizational policies. They greatly
simplify and speed up the collection and transfer of information,
improve communication with employees, and reduce
administrative burdens, allowing HR departments to focus
on more important functions. Studies show that organizations
that effectively use digital tools for HR management have
significant advantages over those that do not [3].

In today's environment, human resource management
issues are gaining strategic importance for organizations.
High competition puts personnel in the center of attention
as the main subject and object of management. Digital
transformations in the economy create new opportunities
for modernizing HR technologies, which can significantly
increase the efficiency of the enterprise. Well-known digital
technologies that have an impact on the HR sphere include
artificial intelligence, virtual reality, big data, blockchain,
external and online storage.

The introduction of these technologies into the HR
management process can significantly improve the
efficiency of this process, which in turn helps to increase
labor productivity and strengthen the human resources
potential of the organization. The use of artificial
intelligence systems allows analyzing the skills, behavior,
and activities of the most effective employees, and based
on the data obtained, developing individual educational
trajectories for staff.

The use of virtual and augmented reality in the learning
process can significantly improve the quality of education,
making it more interactive and interesting.

Personnel development strategy

v

Personnel assessment

|

T

N Periodic evaluation
Initial assessment \

Personnel
certification

Adaptation
[
Training and development

Professional Retraining Mentoring and
development | coaching
Career planning
| —
Development of human Promotion in the Horizontal career
qualities position growth
¥

Stimulating staff development

Fig. 1 — Scheme of the enterprise personnel development process
[developed by the authors]
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Fig. 2 — Benefits of identifying key areas of staff development.

[developed by the authors]

Modern digital technologies open up new opportunities
for HR management, allowing you to simulate real-life
situations in a virtual space. This ensures that employees
are fully immersed in a learning environment where they
can effectively practice their skills. Thanks to common
technologies, information can be uploaded to the virtual
space, giving every employee access to training materials.
For example, online platforms can contain course catalogs
and track staff performance [2].

The integration of blockchain technologies also has
significant potential. They can be used to create services
for storing resumes, certificates, diplomas, and professional
achievements. This will significantly reduce the time
required for HR professionals to search for candidates and
verify the accuracy of their data.

The introduction of digital technologies in human
resource management has a number of advantages.
Automation and optimization of workflows reduce the
workload of the HR department by providing specialists
with effective tools for working with staff. In addition,
HR management costs are reduced as many routine tasks
can be automated using artificial intelligence. This is
especially true for large companies, where digitalization
allows reducing the number of HR employees and saving
significant financial resources [5].

Digital systems also help minimize the impact of
the human factor. Programs and applications work
according to clearly defined algorithms, which reduces
the likelihood of errors. They do not succumb to fatigue
and do not depend on subjective factors, as can be the
case with people.

Another important advantage is time savings. Software
performs significant amounts of work much faster than
humans. This frees up employees' time to perform
more complex and creative tasks, while increasing the
requirements for their qualifications. Thus, the introduction
of digital technologies in the field of human resources

management contributes to increasing work efficiency,
reducing costs and optimizing business processes, which
are key factors in the successful development of the
company.

The digitalization of HR processes offers significant
benefits, but at the same time comes with certain
disadvantages and risks. One of the key disadvantages is the
relatively high cost of implementing digital technologies.
Not all organizations have sufficient budget to modernize
and automate HR processes. However, these costs should
be considered as a long-term investment that can not only
pay off in the long run, but also bring additional business
profit [2, 3].

Another significant risk is the reduction of jobs
requiring medium and low qualifications as a result of full
automation of labor processes. In addition, the high cost
of errors also remains an urgent problem. Even the most
advanced technologies are not immune to failures, and an
error in algorithms can cause both financial losses and loss
of important information.

The digitalization of HR processes also increases
cybersecurity threats. Information presented in the
virtual space can be subject to cyberattacks. Therefore,
ensuring reliable data protection should be a priority when
implementing digital solutions. However, it is worth noting
that organizations do not have to develop the necessary HR
services and programs on their own. The market offers a
wide range of ready-made digital products for HR, the
number of which is constantly growing [4; 10].

In general, the introduction of digital technologies in
the field of human resources management has significant
potential. Digital transformation is one of the key factors
that will affect the HR sector in the coming years. The use
of digital tools helps to increase the efficiency of work
with personnel, automate and modernize work processes,
as well as optimize time and financial resources in solving
HR tasks.
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Conclusions creates new challenges and problems. In addition, there
is a growing focus on ethical aspects of management,
which forces business leaders to focus not only on short-
term economic performance, but also on environmental
responsibility,  staff  development, strengthening
corporate culture, and implementing innovative business
approaches.

In today's realities, human resource management and
the development of strategies for its development are
becoming increasingly important. Digital technologies
play a key role in this context. On the one hand, process
automation is becoming a necessity to ensure security and
stimulate economic development. On the other hand, it
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The article is devoted to analyzing public-private partnership (PPP) in Ukraine,
which is an important tool for attracting investments and modernizing infrastructure,
which requires urgent updating. In the context of economic challenges and limited
budget resources, cooperation between the state and the private sector opens new
opportunities for effective management of public services. The introduction of PPP
reduces the financial burden on the state budget and provides access to the latest
technologies and management practices. Emphasizes the importance of transparency
in the field of PPP and the need to increase professional training. It also considers
successful examples of project implementation in different sectors of the economy,
such as health care, energy, and infrastructure. The historical development of public-
private partnerships in the country has been investigated and legal achievements and
current problems are covered. However, despite the positive results, there are also
challenges such as legal ambiguity, corruption, and insufficient financial resources
from the state that impede the successful implementation of PPP projects. Emphasis
on these challenges can help you create the basis for understanding the need for
comprehensive reforms. This article discusses the main aspects of public-private
partnership in Ukraine, its advantages and disadvantages, as well as development
prospects in the context of modern economic realities. Some examples testify to the
potential of public-private partnerships in Ukraine to solve socio-economic problems
and improve the quality of life of the population through effective cooperation
between the state and the private sector.

The article mentions several projects related to the Public Private Partnership
(PPP) in Ukraine in different sectors. One of the prominent examples is the project
of reconTstruction of the M-05 Kiev-Odesa road. This project has encountered
significant problems, including corruption scandals in trading processes and
funding delays, which led to an increase in costs and a decrease in the quality of
the final product.
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Another important area that has been emphasized is the healthcare partnership,
where cooperation with private hospitals has shown the potential to improve
the quality of patient care. These partnerships are recognized for their ability to
provide quality services, despite the still unused potential of private companies in

this sector.

In addition, projects covering renewable energy, in particular in the solar and wind
energy sectors, are noted as significant steps towards improving energy security
in Ukraine. Attracting private investors plays a crucial role in accelerating new

technologies and reducing costs.

Moreover, the modernization of water supply infrastructure in Lviv is referred to
as another project planned for 2018, but faced delays, mainly due to insufficient
financial guarantees from the state, preventing private investors from making

capital without clear indicators.

In general, these examples illustrate the diverse nature of PPP projects in Ukraine,
demonstrating both the potential advantages and the different problems they face.

OIIITHKA MTOTEHIIAJIY JEPAKABHO-IIPUBATHOT'O TAPTHEPCTBA B YKPAIHI

KuiouoBi cjioBa: nepxaBHe-
nipuBarHe naptHepctso (JI1I1),
MIPOEKTH, TIPOOIIEMH, IHBECTHIIIT,

3aKOHOIAaBCTBO.
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Crarts mnpuCBsiueHa aHali3y JepikaBHOro-npuBarHoro naptHepcrsa (JII111)
B YKpaiHi K Ba)XJIMBOTO IHCTPYMEHTY 3aJy4eHHs IHBECTHLIH 1 MopepHizarii
IH(ppacTpyKTypH, 110 MOTpeOye HAraJIbHOTO OHOBJICHHS. B yMOBaX eKOHOMIYHHMX

BUKJIMKIB 1 OOMEKEHHX OIOKETHHX PECYPCIiB CIIBIpAls MiX JIEp>KaBOIO Ta
MIPUBAaTHUM CEKTOPOM BiIKpHUBA€ HOBI MOKIIUBOCTI /IJIsl €(DEKTUBHOTO YIPABITiHHS
cycrinpHUMHE ToCTyramu. 3anposamkerns 111 3HmKkye piHaHCOBE HABAHTAXKCHHS
Ha Jiep)kaBHUK Oro/pkeT 1 3a0e3nedye JOCTYH JIO HOBITHIX TEXHOJOIiH Ta
YIPaBIIHCBKUX ITPaKTUK. Haromomryerbesi Ha BaXXJIIMBOCTI MPO30pocTi y cdepi
AT Ta HEOOXiMHOCTI MiABHIICHHS piBHSA MpoQeciiiHOi miarotoBku. Takoxk
PO3TISAAAIOTECS YCHIMIHI TMPUKIAAN peaizallii MPOEKTIB y PI3HUX CEKTOpax

EKOHOMIKH, TaKHX SK OXOpOHAa 3/I0pOB’S, CHEPreTHKa Ta

iH(ppacTpyKTypa.

[IpoananizoBaHO iICTOPUYHUI PO3BUTOK JIEPIKABHOTO-IIPUBATHOTO MapTHEPCTBA B
VYkpaiHi, OKpeciIeHO 3aKOHOAaBUi JOCSATHEHHsI Ta HasBHI npoOinemu. Boanouac,

HE3Ba)KAIOYM Ha MO3WTHBHI PE3yJbTaTH, iICHYIOTH 1 Mpoliemu,

HEBU3HAUYCHICTh, KOPYIIis Ta HEJOCTaTHI (piHAHCOBI pecypcH

Taki K MMpaBoBa
3 OOKy IepKaBH,

0 3aBaKAIOTh ycmimmHiNA peanizarmii mpoektiB AIII1. AKIeHT Ha IHUX BUKIAKAX
JIO3BOJISIE€ YCBITOMUTH HEOOXIAHICTH KOMIUIEKCHUX pedopM. Y CTATTi pO3TISTHYTO
OCHOBHI aCIIeKTH JA€P’KaBHOTO-IIPUBATHOTO MAPTHEPCTBA B YKpaiHi, HOro repeBaru
1 HEJIOJIKH, a TAKOXK MEPCHEKTUBH PO3BUTKY B KOHTEKCTI Cy4aCHUX EKOHOMIYHUX
peautiit. Jlesiki mpuknany cBigyars npo norennian JIMIT B Ykpaini y BupimenHi
COIIaTPHO-CKOHOMIYHHX TpOOIIeM Ta TIIBUIICHHI SKOCTI JKHUTTS HACEICHHS
IUITXOM e()eKTHBHOI CITIBIIPAIli MiXK JIepKaBOIO Ta IPUBATHUM CEKTOPOM.
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Crartss mpucBSYEHA aHAN3y Jep)KaBHOro-mpuBarHoro mapraepcra (I1IT)
B VYKpaiHi SK BaXJIMBOTO IHCTPYMEHTY 3aJlydeHHs IHBECTHIIA 1 MOIepHizarii
1HPPACTPYKTypH, MO MOTPeOye€ HAralbHOTO OHOBJEHHS. B yMoBax €KOHOMIUHHX
BUKJIMKIB 1 OOMEXEHMX OIOJDKETHHUX pEeCypciB CIIBIpalsi MDK JISp)KaBOK Ta
NPUBaTHUM CEKTOPOM BIJKPHBA€ HOBI MOJIMBOCTI I €()EKTHBHOIO YIPABIIHHS
cycniabHIMH nociyramu. 3anposapkeHss I 3amkye ¢inancoBe HaBaHTAKEHHS
Ha JepaBHWH OFOMKET 1 3abe3nedye MOCTYNl 1O HOBITHIX TEXHOJOTiH Ta
YIPaBIIHCHKUX TPAKTHK. HaromomnryeTscs Ha BaXIIMBOCTI Tpo3opocTi y chepi JAIIT
Ta HEOOXIJTHOCTI MiZBHIICHHS PiBHS MpodeciiiHOT miAroToBKU. TakoK po3nIsaatoThCs
YCIIIIHI TPUKIaIA peati3allil MPOEKTIB Y PI3HUX CEKTOpax CKOHOMIKH, TaKUX SK
OXOpOHa 3]I0pOB’sl, eHepreTHka Ta iHdpacTpykrypa. [IpoaHanizoBaHO iCTOpPUYHMI
PO3BHTOK JIEpP’KaBHOTO-TIPUBATHOTO TTIApTHEPCTBA B YKpaiHi, OKpPECIEHO 3aKOHO/IaBY1
JIOCATHEHHS Ta HasiBHI 1poOieMu. BogHouac, He3Baykaloun Ha ITO3UTHBHI PE3yIbTaTH,
ICHYIOTh 1 TIpOOJeMH, Taki SIK MPaBOBa HEBU3HAYEHICTH, KOPYIIISI Ta HENOCTATHI
(hinaHCOBI pecypcH 3 OOKy Jiep)KaBH, 1110 3aBAKAIOTh YCIMIIIHIN peai3arlii MpoeKTiB
JIIIT. AKUeHT Ha IUX BUKJIMKAX JIO3BOJISE YCBIIOMUTH HECOOXIIHICTh KOMIUICKCHHX
pedopm. Y cTarTi po3IITHYTO OCHOBHI ACTICKTH JICPKaBHOTO-IIPUBATHOTO MAPTHEPCTBA
B YKpaiHi, fioro nepeBary ii HEIOMIKH, a TAKOXK MEPCIEKTUBH PO3BUTKY B KOHTEKCTI
CYJacHHX CKOHOMIYHHX pealii. Jleski mpukimaan cBimgarh rpo mortermian I B
YKpaiHi y BUpIIIeHHI COIiaTbHO-eKOHOMIYHHX ITPOOJIEM Ta IMiABHIICHHI SIKOCTI JKUTTS
HaceJIeHHsI IUTISIXOM e()eKTUBHOI CITIBIpaIli MiXK JIEp>KaBOIO Ta IPUBATHUM CEKTOPOM.

The purpose of the article is to study the peculiarities
and mechanisms of PPP implementation in Ukraine, to
consider the historical aspect, to analyze its impact on the
country's economic development, and to assess the benefits
and challenges faced by public and private partners.
The article also aims to identify the key areas of PPP
application, review examples of project implementation,
and offer recommendations for improving cooperation
between the state and business. The article highlights
the importance of PPPs for attracting investment and
modernizing infrastructure in Ukraine.

Analysis of recent research and publications

The study of public-private partnership is relevant,
since it is precisely such relationships that ensure effective
activity. Berezhnytska U. in the article "Small and Medium-
Sized Entrepreneurship — an Institute for the Development
of the National Economy" identified the problems, role and
importance of small business for the national economy and
the expediency of its development [1].

Inthe article Svirko S. V., Vlasiuk T. O., Shevchuk O. A .,
& Suprunova [. V. "Public-private partnership as a tool for
innovative development of urbanized territories" the issue
of public-private partnership in Ukraine is revealed and
attention is focused on urban economy. A model for the
development of public-private partnership in urbanized
territories has been proposed and the mechanism of its
implementation in the field of innovative development of
urbanized territories has been improved [2].

Information on public-private partnerships in Ukraine
can be found in a number of publications, including Malin
O.L. ‘Analysis of PPP Development in Ukraine and the
World’ [3], Ministry of Economy of Ukraine ‘State of PPP
Implementation in Ukraine’ [4], as well as in numerous
articles and research papers, several relevant laws of
Ukraine are presented on legal support.In the monograph
Nebrat V.V., Suprun N.A. a historical and institutional
analysis of entrepreneurship in Ukraine is performed, the

problems of small business are investigated and proposals
are made for its activation and the need for public-private
partnership [5].

However, the factors influencing the development
of public-private partnership have not been studied.
Therefore, the topic is relevant and timely.

Problem statement

Public-private partnerships (PPPs) in Ukraine are an
important tool for attracting investment and modernizing
infrastructure, but their development faces numerous
challenges that need to be addressed urgently. Despite the
adoption of legislation regulating relations between the
state and the private sector, there are a number of obstacles
that impede the effective implementation of PPP projects.
The main problems include insufficient consistency of the
regulatory framework, overlapping functions of various
government agencies, and the lack of clear mechanisms to
support private investors.

Summary of the main material

Public-private partnerships in Ukraine have developed
under the influence of several factors. Its historical origins
can be found in the early 2000s. This period saw the first
attempts at cooperation between the state and private
enterprises.

Firstly, in 2004, the Ministry of Economy developed
the concept of public-private partnerships. It helped to
create a legal environment for the development of this
type of cooperation. The concept was an important step in
attracting investment in socially important areas.

Secondly, in 2006-2010, Ukraine implemented its
first PPP projects. These were mainly in the area of
infrastructure. Thus, the construction of roads and bridges
received a new face. Private companies began to be actively
involved in the implementation of state projects.

However, the dynamic development of PPPs during this
period was hampered by imperfect legislation. There were
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difficulties with tenders and a lack of clear implementation
mechanisms. Many investors were hesitant to enter the
Ukrainian market due to the uncertainty of the rules of the game.

In the early 2010s, the situation began to change. The
Ukrainian government realized the importance of PPPs for
economic and social infrastructure development. In 2010,
the Law of Ukraine ‘On Public-Private Partnership’ was
adopted. This was an important step towards formalizing
cooperation between the state and business. The law
defined the basic principles and mechanisms of PPPs,
which helped to attract new investments. It established that
partnerships can take various forms - concessions, joint
venture agreements, construction financing, etc.

The next legal document is the Budget Code of Ukraine,
which establishes the basic principles of financing PPP
projects, including the sources of revenue and the procedure
for using funds, which is important for risk management
and guarantees of public funding.

As well, many projects are regulated locally through
local government acts, which often make the regulatory
framework more regionally specific.

However, the existence of a law alone does not solve
all problems. In practice, difficulties arise due to the lack
of development of specific by-laws. This makes it difficult
to implement the plans.

In addition, the existence of numerous rules and
regulations can lead to delays in project implementation.
Often, ambiguities in legislation lead to litigation between
the state and private partners.

Transparency is an important aspect of PPPs in Ukraine.
Many investors raise questions about the fairness of the
processes. Regular corruption scandals have become an
obstacle to attracting new participants.

At the current stage, PPPs in Ukraine cover a variety
of areas. From road and school construction to energy and
healthcare development. Among the successful projects
is cooperation in the healthcare sector. Partnerships with
private hospitals have shown that together we can create
high-quality conditions for patients.

The current state of PPPs in Ukraine requires focusing
on a number of key points. First, it is important to raise
awareness of PPP opportunities among businesses.
Often, companies are not aware of the benefits they can
gain. Second, government agencies need to improve
communication with the private sector. Regular dialogue
will help to resolve problems that arise in the course of
implementing plans.

It is also important to educate PPP professionals.
Training will contribute to a better understanding of the
mechanisms and specifics of cooperation. Successful
examples from other countries demonstrate that education
is a key element in establishing effective public-private
partnerships.

PPPs in Ukraine have great potential. The right steps in
improving the efficiency of the system and legislation can
stimulate economic development. Interaction between the
government and business will create new opportunities for
infrastructure development and improve the quality of life.

Taking into account the successful experience of
foreign countries, it is important for Ukraine to continue
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to improve its regulations in this area. It is necessary to
take into account best practices and create a system that
guarantees legal purity and transparency.

Public-private partnerships in Ukraine face various
challenges and constraints that hinder their development.
These barriers prevent successful outcomes in PPP projects.
Understanding these issues is important for formulating
an effective strategy for implementing public-business
partnerships.

One of the main problems is the lack of legal certainty.
PPP legislation is frequently changed, which leads to
uncertainty among investors. The absence of clear and
consistent rules creates risks in the implementation of
intentions. For example, in 2019, a legislative reform was
introduced to improve the PPP environment. However,
qualified investors continue to face uncertainty about the
application of the new rules.

Corruption is another major barrier to PPP development.
Corruption is caused by both imperfect legislation and the
strong influence of political interests. In public procurement,
corruption schemes lead to a decrease in transparency.
This discourages investors who seek significantly higher
standards of business conduct. Such problems impede fair
tenders, making it difficult to attract private capital.

Insufficient professional training in the field of PPPs
is also a factor. Many civil servants lack the necessary
knowledge of PPP mechanisms. This leads to ineffective
negotiations with private partners. Project teams consisting
of qualified specialists are absent in many regions.

It is also important to note the lack of financial
resources. The state often fails to provide adequate support
for projects. Limited budgets make it difficult to implement
large infrastructure programs. Private investors are not
ready to invest without guarantees of return on investment.

The example of the M-05 Kyiv-Odesa road
reconstruction project illustrates how these problems are
linked to low efficiency. The original intention was to build
new, safer roads. However, due to corruption scandals in
tenders and delays in funding, the project was delayed for
several years. This led to higher costs and lower quality of
the final product. Uncertainty in legislation, corruption, and
a lack of trained personnel are just some of the challenges
investors face.

Under these conditions, businesses are only interested in
short-term and most profitable ideas, the implementation of
which is also part of the country's international obligations.
An example of such projects is the facilities built for Euro
2012. In the preparation for and hosting of Euro 2012, no
potential PPP projects were specially prepared and put out
to tender in certain regions. Accordingly, no official PPP
agreements were concluded in the context of the preparation
and holding of Euro 2012. In their reports on PPP
development, public authorities mostly present contracts
that can only be conditionally classified as PPPs [6].

One of the projects that has faced difficulties is the
construction of arenovated terminal at Boryspil Airport. The
partnership with the private sector promised to improve the
quality of service and increase passenger traffic. However,
imperfect contracts and delays in implementation have
raised serious questions about the project's success.
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Investors often point to confusion in tender procedures.
In Ukraine, there are many regulations governing tenders.
The accumulation of these regulations only complicates
the process. Private companies are concerned about delays
during auctions. There are often situations when tenders
are canceled due to violations.

Another important project is the modernization of
the water supply infrastructure in Lviv. The project was
scheduled for 2018, but its implementation was delayed.
The main problem was the lack of funding guarantees
from the state. A private investor could not decide to invest
capital without clear indicators.

In Ukraine, PPP projects are not always evaluated
according to performance criteria. Many initiatives do
not receive adequate analytical support, which leads to
uncertainty about the results. This makes it difficult to
assess their long-term viability.

In addition, the lack of transparency in tenders and
subsequent project implementation also affects efficiency.
Investors often feel the need to protect their interests. This
situation complicates partnerships as businesses try to
avoid potential risks.

There are also problems with the long-term strategy
for PPP development. The lack of clear goals and strategy
hinders investment attraction. Without addressing this gap,
government policy will not have significant results.

Dialogues between government agencies and the private
sector are necessary to identify common interests. This will
allow for proper coordination of efforts within the plans.
Changing the approach to project management is also an
important element. Adopting new business practices can
lead to more efficient implementation of PPP plans.

Problems with coordination between different
government agencies do not contribute to the successful
completion of projects. Interaction between ministries
and local administrations is often insufficient. This leads
to conflicts of interest. Investors do not receive clear
guidelines, which further complicates obtaining permits
and approvals.

Solving the problems of PPPs in Ukraine will require a
comprehensive approach. Itis necessary not only to improve
the legislation but also to establish communication between
all participants. It is important to create a mechanism that
regulates the activities of project teams and provides them
with training.

Undoubtedly, the main goal is to improve the investment
climate. Increased transparency and security of projects
will lead to increased trust from international partners.
Attracting new resources will open up new opportunities
for Ukraine.

Assessing the potential of PPPs in different sectors of
Ukraine's economy should take into account the specifics
and needs of each industry. For example, in the transport
infrastructure sector, public-private partnerships can help
modernize roads, bridges, and railways. The need for road
repairs and construction is extremely urgent today. As of
2023, more than 50% of roads require capital investment.
Implementation of PPP projects in this area will not only
improve the quality of transport links but also attract the
necessary investments for modernization.
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In the energy sector, PPPs can ensure the rehabilitation
and modernization of energy-generating facilities. Ukraine
has significant potential in the renewable energy sector.
Attracting private investors to develop solar and wind
power plants is an important step towards energy security.
Ukraine has already implemented over 1500 projects in
this area with a total capacity of over 6 GW. Partnerships
with the private sector can significantly accelerate the
introduction of new technologies and reduce costs.

The healthcare sector also has great potential for
development through PPPs. Attracting private investment
will help modernize hospitals, purchase new equipment,
and develop innovative medical services. Private companies
are already involved in implementing projects in this
area, but their potential has not yet been fully exploited.
For example, ideas for public-private partnerships in the
healthcare sector could include the construction of new
hospitals or the development of outpatient services.

The education sector can also find applications for PPPs.
Improving the infrastructure of educational institutions,
implementing new educational programs, and IT-related
projects can be successfully implemented through public-
private partnerships. Partnerships with private companies
will help improve the level of education and ensure that the
technical equipment of educational institutions is updated.

Only the joint work of the state and business can ensure
the successful implementation of projects and changes in
the lives of Ukrainians.

Public-private partnerships in Ukraine have a huge
potential for the development of various sectors of the
economy. This mechanism of interaction between the state and
the private sector opens up new opportunities for investment
and modernization of important infrastructure facilities. The
existing PPP system in Ukraine can be characterized by best
practices that can serve as a basis for further development and
implementation of projects in many areas.

An analysis of the experience of successful
implementation of public-private partnership projects by
European governments has shown that several conditions
are required for positive results from their implementation:

— a stable political situation in the country, as it is very
important that the public sector is unchanged and clearly
defines what it wants;

— clear and transparent ‘rules of the game’, i.e. the
rights and obligations of the state and the private partner,
which should be enshrined in legislative acts;

— introduction of the most favored nation regime for
the private partner, introduction of tax benefits, exemption
from concession payments for the first 5 years of the
public-private partnership project;

— the principle of non-interference of the state in the
economic activities of the private partner;

— providing guarantees for the preservation of
investments and private property, regardless of which
political force is in power;

— preservation of state and municipal ownership of
facilities while introducing mechanisms for infrastructure
management by private partners;

— openness and transparency of the activities of state
and local authorities in identifying private partners;
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— ensuring the provision of high-quality and low-cost
services as an indicator of the effectiveness and efficiency
of public-private partnerships;

—combining resources of financial and credit institutions
under the guarantees of state and local authorities;

— distribution of risks, definition of obligations and
responsibilities in the public-private partnership agreement;

— protecting the interests and meeting the needs of the
community, controlling the quality of services provided
by private partners, discussing and monitoring projects
involving NGOs [7].

Based on this experience, Ukraine can improve its PPP
practices, but it needs to expand the list of suggestions
based on its characteristics.

One of the main suggestions is to improve legislation.
A clear and stable legal framework is critical to attracting
investors. Selecting legislative initiatives that will simplify
procedures and minimize bureaucracy can radically
improve the situation. Legislation should be adapted to
current market conditions, taking into account the needs
of investors.

Education and training of PPP personnel is also an
important element. The creation of educational programs
that include all stakeholders - civil servants, private sector
representatives, and experts - will help to increase the level
of knowledge about PPP mechanisms and principles.

More attractive conditions for investors should
be created to attract capital. The use of public-private
financing mechanisms, the availability of state guarantees,
and a reduction in the tax burden on investors are just some
of the possible solutions.

To address the problem of corruption, it is necessary
to ensure fairness in tender procedures, transparency
in determining the winners, and publicity of project
information. Establishing independent oversight bodies for
PPP programs should be a priority.

It is also important to create platforms for dialogue
between government agencies and the private sector.
Regular meetings, conferences and discussions on ways
to develop PPPs will contribute to better understanding
between all participants in the process. This will allow for
a prompt response to problems that arise during project
implementation.

Involving international partners to exchange experience
will be useful. Ukraine can study PPP mechanisms that
are successfully used in other countries. For example,
Poland's experience in the field of partnership in transport
infrastructure can be a valuable lesson for Ukrainian
experts and government structures.

The prospects for PPP development in Ukraine are great
and can become a driving force for the modernization of the
economy, development of infrastructure and improvement
of the quality of life, because the existing problems are
not insurmountable, and efforts aimed at solving them,
together with the active participation of the state, support
of investors and a sincere desire to work, can significantly
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improve the situation and change the future of Ukraine for
the better.

Research results

The effectiveness of PPPs depends significantly on the
creation of a stable legal framework. The presence of clear
and transparent rules defining the rights and obligations
of the government and private partners is important
for building investor confidence. Recommendations
are provided for a reliable regulatory environment that
minimizes current fluctuations.

The study highlights the critical problem of insufficient
financial resources available to the state, which is an obstacle
to the implementation of significant infrastructure projects.
Limited budgetary opportunities limit the implementation of
major initiatives, which, in turn, discourages private investors
from making commitments without guarantees of profit.

In addition, the article identifies corruption as a major
problem thatundermines the integrity of public procurement
and transparency within PPPs. This corruption leads to
a lack of trust among potential investors who prefer an
ethical business environment.

Another important finding is poor coordination
between government agencies involved in PPP initiatives.
Such disorganization complicates project completion and
creates conflicts of interest, hindering effective cooperation
between the public and private sectors.

Conclusions

The significant potential of PPP in Ukraine requires
a comprehensive approach to implementation. The
development of clear regulatory and legal acts that regulate
the processes of public-private partnership, as well as the
promotion of relevant education and training, are critically
important for the development of this sector. It is noted that
without the active participation of the state, it is impossible
to ensure the stability of the functioning of PPPs.

Recommendations for improving legislation and
practice for the implementation of PPP plans in Ukraine are
based on the need to create transparent and stable conditions
for investors. This includes simplifying the procedures for
registering projects, as well as ensuring access to information
about existing projects. The development of clear criteria for
selecting investors will reduce the risk of corruption and
help increase trust in the PPP system.

In addition, the presence of independent bodies for
monitoring PPP projects can help ensure transparency
and accountability. Such bodies should be able to assess
the effectiveness of programs at all stages of their
implementation.

Therefore, effective public-private partnerships can
become an important tool for the development of Ukraine's
economy if a systematic approach to the implementation
and support of such ideas is ensured. This will allow
Ukraine to realize its strong potential for economic growth
and social development.
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The importance of the concept of “financial and economic security” for
industrial enterprises is analyzed. A number of unresolved problems of many
Ukrainian industrial enterprises that have adapted to new conditions and are
implementing innovative financial and security solutions are highlighted. The
author characterizes Ukrainian and world scientists who have made a significant
contribution to the development of theoretical and practical aspects of financial
and economic security of enterprises. A number of elements are identified and
characterized, each of which plays an important role in maintaining the financial
stability and competitiveness of an industrial enterprise. The main problems in the
field of financial and economic security of enterprises are substantiated. The main
factors that determined the state of the industrial sector are identified, in particular:
the impact of hostilities, economic instability and the need to adapt to wartime
conditions. It is characterized that the period of 2022-2024 was a test for industrial
enterprises of Ukraine, but at the same time stimulated them to introduce new
approaches to ensuring financial and economic security and adaptation to difficult
conditions. The author makes assumptions about the industrial sector of Ukraine
in 2025, which will continue to adapt to new realities. The European countries that
demonstrate a high level of digitalization and integration of financial technologies
(FinTech) in ensuring economic security are analyzed. The main trends in European
countries are characterized. The main problems of financial and economic security
of enterprises are identified and characterized. Suggestions for improving the
system of financial and economic security of industrial enterprises in Ukraine are
provided. Conclusions on ensuring the stable development of industrial enterprises
and increasing their competitiveness are provided.

CTPYKTYPA TA OCHOBHI CKJIAJOBI EJIEMEHTHU CUCTEMMU
®IHAHCOBO-EKOHOMIYHOI BE3NEKH MPOMHUCJIOBUX NIJIIIPUEMCTB

Credanux C.M.
3anopizvKutl HayioHaNbHUL YHI6epcumem

Yrpaina, 69011, m. 3anopidicocs, eyn. Yuisepcumemcoxa, 66

Kuarouogi cioBa:

Oesreka, (hiHAHCOBO-

eKOHOMiI4Ha Oe3IeKa, CTpaTeris,
M ANPHEMCTBO, TIPOMUCIOBHH
CEKTOP, PecypcH, aHTHKPU30BE
YIPaBJIiHHS, NPUOYTOK, CTIHKHUI
PO3BHTOK, 3aXHCT (DiHAHCOBUX
cucreM, (piHAHCOBHH MOHITOPHHT,
iHBecTHIilHA Oe3rexa.

164

[IpoananizoBaHO BayKJIMBICTh MOHATTA «(iHAHCOBO-€KOHOMIYHA Oe3meKay s
MPOMUCIIOBUX ITiIIPHEMCTB. BHOKpeMIIeHO HU3KY HEBHpIIIEHHX npobieM Oara-
THOX YKPaiHCHKHX MPOMHUCIOBHUX IMiIPHUEMCTB, sIKi aJalITYBAIUCS 10 HOBUX YMOB
1 BIIPOBAJKYIOTH iHHOBAIIHI (iHAHCOBI Ta Oe3meKoBi pimeHHs. OxapakTepu3o-
BAaHO YKpaiHCHKHX Ha CBITOBHX HAYKOBIIIB, SIKi 3pOOWIM 3HAYHUH BHECOK y PO3-
BUTOK TEOPETUYHHUX Ta MPAKTUYHHUX aCIEKTiB (piHAHCOBO-EKOHOMIYHOT Oe3reKH
HiANPUEMCTB. BHOKpeMIIEHO Ta OXapaKTepH30BaHO HM3KY €JIEMEHTIB, KOXKEH 3
SKAX BUKOHY€ Ba)XXJIMBY POJIb Y 30epeskeHH] (JiHaHCOBOI CTIHKOCTI Ta KOHKYPEHTO-
CIIPOMOKHOCTI TIPOMHUCIIOBOTO TiampueMcTBa. OOTpyHTOBaHO OCHOBHI MTPpoOIeMu
y cdepi (iHaHCOBO-€KOHOMIUHOI Oe3MeKkr MiANPHEMCTB. BHU3HAYeHO OCHOBHI
(haxTopH, sIKi BU3HAYAIM CTaH IIPOMHCIIOBOTO CEKTOPY, 30KpeMa: BIUIMB BOEHHUX
Jif, eKOHOMIYHY HECTaOUIBbHICTh Ta HEOOXIIHICTh amamnTallii 10 YMOB BOEHHOTO
yacy. OxapakTepru30BaHo, 110, mepiox 2022—2024 pokiB cTaB BUNPOOYBAHHSIM IS
MPOMHCIIOBUX MiANPHEMCTB YKpaiHH, MPOTE BOJHOYAC CTUMYIIIOBAB iX JIO BIIPO-
BaJDKEHHSI HOBUX IIAXOMIB y 3a0e3ledeHH] (piHaHCOBO-CKOHOMIUHOI Oe3MeKu Ta
ajianTarii 10 CKJIaJIHIX YMOB.
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Hamano npunyIieHHs 010 IPOMHUCIOBOTO CEKTOpY YKpainu y 2025 pori, sKuid
MIPOIOBKUTH aJaNTalio A0 HOBHUX peainiil. [IpoanamizoBano €Bpormeiichki kpa-
THH, SIKI IEMOHCTPYIOTh BUCOKHI PiBeHb IU(pOBI3allii Ta iHTerpamii GpiHaHCOBUX
texnouoriii (FinTech) y 3a0e3nedenHi ekoHomiuHOT Oe3nexku. OxapakTepu3o-
BaHO OCHOBHI TeHJIeHLiT €Bporneiicbkux KpaiH. Bu3HaueHo Ta oxapakTepu30BaHO
OCHOBHI TpoOieMu (piHAHCOBO-EKOHOMIYHOI Oe3meku mianpueMcTB. HamaHo
MIPOTO3HIIii MO0 BIOCKOHAJCHHS CHUCTeMH (DiHAHCOBO-CKOHOMIYHOI Oe3meKH
MIPOMUCIIOBHAX MIATIPHEMCTB B YKpaiHi. HamaHo BHCHOBKHM mof0 3a0e3medeHHS
CTaOUTBHOTO PO3BUTKY MTPOMHUCIIOBUX TIANMPUEMCTB Ta TiABHUILIEHHS iX KOHKYPEH-

TOCTIPOMOXKHOCTI.

Statement of the problem

The financial and economic security of industrial
enterprises is an important factor in their sustainable
development and competitiveness. In the context of
modern challenges, such as military operations, global
economic crises, sanctions pressure and technological
changes, the issue of financial security is becoming a key
task for industrial enterprises [5-6].

While many Ukrainian industrial enterprises have
adapted to the new environment and are implementing
innovative financial and security solutions, a number of
unresolved issues remain:

1. The impact of external economic threats:

— military actions and destruction of industrial
infrastructure, which lead to a reduction in production and
an increase in costs;

— currency market instability and inflationary risks
that complicate financial planning of enterprises;

— limited access to international financial markets and
a decrease in Ukraine's investment attractiveness.

2. Insufficient level of financial control and crisis
management:

— lack of an integrated approach to financial risk
management at most enterprises;

— insufficient use of modern methods of financial
monitoring and analytics;

— lack of flexible mechanisms for responding to
financial threats and crises.

3. Growth of cyber threats:

— lack of effective cybersecurity measures at
enterprises, which leads to the risk of loss of financial
information;

— increase in attacks on financial systems of enterprises,
which may lead to their destabilization;

— low level of digital literacy of employees in the field
of financial security.

4. Limited financing and investment security:

— lack of available credit resources for the development
of industrial enterprises;

— uncertainty about future macroeconomic conditions,
which hinders long-term financial planning;

— lack of sufficient state support for the industrial
sector in the area of financial security.

5. Regulatory and legal issues:

— low efficiency of legislative mechanisms in the field
of financial control and economic security;

— lack of incentives for the introduction of modern
financial and analytical systems;

— high level of bureaucracy and administrative burden
on industrial enterprises.

Based on the above, it should be noted that the current
challenges faced by Ukrainian industrial enterprises require
arevision of approaches to ensuring financial and economic
security. The need to strengthen crisis management, digital
transformation of the financial sector, efficient use of
resources, and integration into the international financial
system are key areas for further research and development
of practical solutions.

Analysis of recent research and publications

A significant contribution to the development of
theoretical and practical aspects of financial and economic
security was made by such Ukrainian scholars as:
Heets V. M. [1], who studied macroeconomic stability and
financial risks; Hryniova V. M., who dealt with the issues of
economic sustainability of enterprises; Dashkol. M. [2;3; 5],
who studies the issues of financial and economic security of
industrial enterprises and her scientific works are focused
on the development of theoretical and practical aspects of
ensuring the financial and economic security of industrial
enterprises in order to increase their competitiveness
and sustainability in the face of dynamic changes in the
external environment, development of strategies to ensure
competitive; Cherep A. V. [5; 6; 13]—is a leading Ukrainian
scientist in the field of financial and economic security of
industrial enterprises, her scientific interests cover a wide
range of issues related to economics, entrepreneurship and
financial management, in particular, in the monograph
“Financial and Economic Security of Industrial
Enterprises” she analyzed the current challenges and
threats facing industrial enterprises and proposed strategies
to ensure their financial stability; Chechetov M. V. [7] —
analyzed the management of economic security of
enterprises; Shvydanenko H. O. — studied corporate aspects
of financial security.

At the international level, a significant contribution
was made by: Porter M. (USA), who developed a model
of competitive strategies to improve economic security;
Kaplan R. & Norton D. (USA) [8] — created the concept
of a balanced scorecard (BSC), which is used to analyze
economic security; Beck T. (Germany) [10] — studied
financial security and banking risks; Stiglitz J. (USA) [9] —
analyzed financial crises and risk management mechanisms,
but there are unresolved issues from this study that need to
be disclosed and suggestions for improvement.
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Formulation of the objectives of the article

The purpose of the study is to develop the theoretical
and practical foundations for ensuring the financial and
economic security of industrial enterprises, to analyze
its main components, to identify modern threats and to
formulate strategies for minimizing risks.

Summary of the main research material

In the context of globalization, unstable economic
situation and increased competition, the financial and
economic security of industrial enterprises is of particular
importance. Modern enterprises are forced to adapt to
new challenges, such as financial crises, sanctions policy,
cyber attacks, inflationary processes, changes in legislative
regulation and currency market instability.

In Ukraine, the situation is complicated by factors such
as high dependence on foreign markets, instability of the
banking sector, limited access to cheap credit, and low
digital security of enterprises. The absence of an effective
financial monitoring and risk management system can lead
to company bankruptcies, loss of investment, and weakening
of competitive positions in the international market.

Financial and economic security is the key to sustainable
operation of enterprises, efficient use of resources and
their adaptation to changes in the external environment.
Development of effective financial security strategies is a
key task of modern management and economic policy of
the state [13].

The system of financial and economic security of an
enterprise consists of a number of elements, each of which
plays an important role in maintaining financial stability
and competitiveness (Table 1):

According to the World Bank and the State Statistics
Service of Ukraine, the main problems in the area of
financial and economic security are:

— instability of financial flows due to the economic

crisis;

— insufficient funding for information security
measures;

— lack of a systematic approach to investment risk
management;

— high level of corruption in the field of enterprise
resource management [12].

In 2022-2024, Ukrainian industrial enterprises faced
a number of challenges that significantly affected their
financial and economic security. The main factors that
determined the state of the industrial sector include the
impact of hostilities, economic instability, and the need to
adapt to wartime conditions:

1. The impact of hostilities and economic adaptation:
Russia's full-scale invasion of Ukraine in 2022 resulted in
significant damage to industrial infrastructure, especially
in the east and south of the country. Many businesses
were forced to suspend operations or relocate production
facilities to safer regions. This led to a decline in production
and revenues. In 2022, only 56% of industrial enterprises
made a profit, while in 2021 this figure was 75.5% [1].

In response to these challenges, businesses began
implementing strategies to adapt to wartime conditions.
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This included reorientation to manufacturing products
for defense needs, cost optimization, and the search for
new markets. The state, for its part, introduced support
programs aimed at restoring and developing the industrial
sector in the wartime environment [4].

2.Financial and economic security and risk management:
In the context of the crisis, the issue of financial and
economic security has become particularly relevant.
Companies focused on developing and implementing
risk management systems aimed at minimizing financial
losses and ensuring business sustainability. Key measures
included diversification of suppliers, introduction of
modern cybersecurity technologies, and strengthening of
internal control [2].

3. The role of cybersecurity: The growing dependence
on digital technologies has increased the importance of
cybersecurity. The increase in the number of cyberattacks
on industrial enterprises required the introduction of
modern means of protecting information systems and
training personnel in the basics of cyber hygiene. This
has become an integral part of ensuring the financial and
economic security of enterprises [3].

It should be noted that the period of 2022-2024 was a
test for Ukrainian industrial enterprises, but at the same
time stimulated them to introduce new approaches to
ensuring financial and economic security and adaptation to
difficult conditions [7-8].

It is expected that in 2025, Ukraine's industrial
sector will continue to adapt to new realities. Priority
areas will be the restoration of destroyed enterprises, the
introduction of innovative technologies and integration
into European markets, while ensuring financial and
economic security will remain a key factor in the
sustainable development of industrial enterprises in the
post-crisis period.

Analyzing European countries, we can say that they
demonstrate a high level of digitalization and integration
of financial technologies (FinTech) in ensuring economic
security, where the main trends are:

— use of artificial intelligence for financial monitoring;

— introduction of cybersecurity standards to protect
financial systems;

— active involvement of ESG (environmental, social
and corporate governance) tools in the strategies of
enterprises.

The main problems of financial and economic security
of enterprises include:

1. High level of economic risks:

— instability of the macroeconomic environment and
crisis phenomena in the financial sector;

— the impact of global economic shocks on the
financial stability of enterprises;

— high volatility of exchange rates, which affects the
cost of raw materials and products.

2. Low level of financial control and risk management:

— lack of effective methods of financial risk
management;

— insufficient transparency of financial reporting;

— lack of automated systems for monitoring financial
flows.
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Table 1 — Main components of the financial and economic security system

No. p/n Element Main functions Possible threats
1 Financial security Control of financial flows, crisis prevention Financial fraud, insolvency
2 Information security Data protection against unauthorized access Cyberattacks, information leakage
3 Investment security Risk analysis, investment management Inefficient investments, fraud
4 Operational security Cost optimization, efficiency improvement | Low productivity, misuse of resources
5 Legal security Compliance with legislation, legal support Litigation risks, regulatory changes
6 Personnel security Personnel protecﬁ;);q t,hr;l;:tlsmlzatlon of inter- Data leakage, employee fraud

[developed by the author]

3. Information security issues:

— growing threats in the field of cybersecurity;

— financial data leaks due to insufficient security of
information systems;

— insufficient funding for cybersecurity measures.

4. Insufficient level of investment security:

— high risks associated with investing in unstable
economic conditions;

— limited access to financing and credit resources;

— lack of mechanisms for state support of investments
in the industrial sector.

5. Personnel problems:

— outflow of professional staff abroad due to better
working conditions;

— lack of an effective system of training specialists in
the field of financial security;

— insufficient level of financial literacy of business
managers.

6. Imperfect legal regulation:

— lack of effective legislative control in the field of
corporate security;

— corruption risks that complicate doing business;

— high tax and administrative burden on enterprises.

Therefore, based on the above problems, the following
is recommended to improve the system of financial and
economic security of industrial enterprises in Ukraine:

1. Increase the efficiency of financial risk management.

2. Implementation of international risk management
standards (ISO 31000, COSO ERM).

3. Development of digital technologies for analyzing
and controlling financial flows.

4. Strengthening legal regulation in the field of
corporate security.

5. Education and training of personnel to reduce
internal threats:

— introduction of modern financial monitoring tools;

— use of big data analytics for risk assessment;

— application of financial risk insurance mechanisms.

6. Strengthening cybersecurity:

— introduction of artificial intelligence systems to
detect cyber threats;

— use of blockchain technologies for secure financial
transactions;

— training of personnel in the basics of cybersecurity
and financial protection.

7. Optimization of investment policy:

— creation of mechanisms for state support of
investments in strategic sectors;

— use of the latest methods of investment risk
assessment;

— development of partnerships between business and
scientific institutions for innovative development.

8. Development of human resources:

— implementation of training programs for specialists
in the field of financial security;

— stimulating  enterprises  to
qualifications;

— support for initiatives to attract Ukrainian specialists
working abroad.

9. Improvement of legal regulation:

— harmonization of national legislation
international standards of financial risk management;

— development of new anti-corruption mechanisms in
the financial sector;

— improvement of tax policy to stimulate the
development of industrial enterprises.

10. Automation of financial processes:

— use of ERP systems for integrated enterprise
management;

— development of FinTech solutions for financial
analysis;

— introduction of cloud technologies for managing
financial flows.

Thus, the current challenges faced by Ukrainian
industrial enterprises require a revision of approaches
to ensuring financial and economic security. The need
to strengthen crisis management, digital transformation
of the financial sector, efficient use of resources, and
integration into the international financial system are key
areas for further research and development of practical
solutions.

improve  staff

with

Conclusions

Financial and economic security is a key element of
the sustainability of industrial enterprises. The integration
of modern digital technologies, effective financial control
and the development of international cooperation will help
ensure the stable development of industrial enterprises and
increase their competitiveness.

To achieve these goals, companies need to implement
financial flow control systems, strengthen information
security, and develop risk minimization strategies. The
integration of modern analytical tools, the introduction of
financial monitoring, and the improvement of corporate
governance will help to counteract internal and external
threats more effectively.
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