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FINANCIAL
RESIELENCE OF UKRAINE
UNDER MARTIAL LAW

In martial law conditions, ensuring the
country’s financial stability and further social
and economic development becomes of great
importance. The research aims to determine the
features of achieving the country’s financial
stability in martial law conditions. The main
scientific methods of research are dialectical
and institutional, structural, comparative, the
method of scientific abstraction, analysis, and
expert assessments, which allow for ensuring the
conceptual unity and thoroughness of the study.
The research has analyzed the actual state of
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OIHAHCOBA CTIVKICTb
YKPAIHM B YMOBAX
BOEHHOI'O CTAHY

3a soennozo cmamy 6a2omozo 3naueHHs HaAbY-
6ae nUManHs 3abe3neventsi PIHAHCoBoL CIMIUKOCM
KpaiHu ma nooambuiull - CyCHibHO-eKOHOMIUHULL
po3gumok. Memoro cmammi € usHaueHHs: 0CoOU-
socmetl 00Csi2HeHHsl (DIHAHCOBOT CMILIKOCMIE KpaiHu
8 yM08ax 60€HH020 cmany. OCHOBHUMU HAYKOBUMU
Memooamu  OOCHOJiCeHHs €  OlaIeKmuyHull.  ma
fHCMuUMyYiiHutl,  CMpYKmypHutl, NOPIGHAIbHULL
HAYK0B020 aOCMpAzy8amHs, aHANI3y md eKchnep-
TMHUX OYIHOK, W0 00360JUIU 3a0e3nequmy KoHyen-
MYanbHy €OHICHb MA IPYHMOBHICHb O0CTIONCEHHSL.
VY x00i docridoicenns npoananizosano ghaxmuynuil
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STATE AND ECONOMY

ensuring the financial stability of Ukraine in
conditions of martial law. It was established that
despite the measures taken to curb inflation, the
purchasing power of the population decreased,
and real GDP during this period did not reach
the pre-war level. The level of public debt and
budget deficit during the studied period of the
war increased significantly, which significantly
increased the pressure on the financial system
and its stability. Ukraine’s gold and foreign
exchange reserves increased during the analy-
zed period, however, given that part of the debt
is in foreign currency, the National Bank of
Ukraine adheres to a policy of preventing the
depreciation of the hryvnia. The research
presented in the article is based on the hypo-
thesis of the need to strengthen the country’s
financial stability under martial law by imple-
menting a balanced and effective policy in the
budgetary, tax, customs and monetary spheres.
Based on the research, promising areas for
strengthening financial stability have been
identified, particularly through the development
of effective measures to slow down the inflation
rate, reduce the budget deficit, and manage the
state s external and internal debt.

Keywords: financial stability, financial
system, budget deficit, public debt, martial law.

JEL Classification E21, E44, E64, H21, H68.

Introduction

cman  3abesnevenHs  PIHAHCOBOL  cMIIKOCIE
Vxpainu 6 ymosax eoennozo cmany. Bcmanosneno,
Wo, NONpU 3ACMOCOBAHI 3aX00U CHPUMYBAHHS
memnie  IHQIsYIL,  KYnieibHA — CHPOMOJICHICTb
Hacenenns 3uusunacs, a peanvhuil BBII npomseom
Ybo2o nepiody He 00cse 00B0EHHO20 pieHs. Pigenb
Oepoicagnoco 6opzy ma Oegpiyum 6100x0cemy 3a
00CIONHCY 8AHULL NEPIOO BIlIHU CYMMEBO 3POCU, U0
SHAYHO NOCUTUNO MUCK HA (IHAHCO8Y cucmemy ma
il cmitixicme. 3on0mosantomui pesepsu  Yxpainu
BNPOO0BIHC AHANIZ08AHO20 NEPIOOY 3POCTU, NPOMIe,
8pPAXOBYIOYU, WO UACMUHA O0pey 6 [HO3eMHill
sanmomi, Hayionanenuii 6anx Yxpainu oompumy-
€MbCsl NOTIMUKU 3aN00I2AHHS 30€UIeICHHIO SDUGHI.
Hocniooicennss tpynmyemvcsi Ha 2inomesi ujo0o
HeoOXiOHoCmi nocunenHs (DIHAHCOBOI cIIIKOCI
KpaiHu 6 ymMo6ax Oii B0EHHO20 CMAHY UAIAXOM
peanizayii gusadiceHoi ma  O0i€goi  NoniMuKu 6
01000CemHitl, NOOAMKO8Ill, MUMHIL Ma ZPOUL08o-
Kpeoumniti cgpepax. Ha ocnosi  Oocnioxcenms
BU3HAYEHO NEPCHeKMUBHI  HANPAMU  NOCUTEHHs
@inancosoi cmivikocmi, 30Kpema, uepe3 po3poo-
JIeHHsl O0I€gUX 3ax00i8 3a0Ns CHOBLIbHEHHS Di6Hs
iHQayil, 3HUDICEHHsT pieHs O00JcemHo20 Oeqi-
yumy, YNpaeniHHa O0epIHCABHUM 308HIWHIM A
GHYMPIUHIM OOP2OM.

Kniouoei cnosa: ¢iHaHCcOBa CTIHKICTB,
¢iHancoBa cuctema, aedimuT OIOIKETY. Iep-
JKaBHHMA OOpPT, BOEHHUI! CTaH.

Financial stability is the basis for ensuring the social and economic

development of the country and one of the important factors of the stability
of the national economy, the full implementation of state and local budgets,
financial support for the country’s defense to increase the country’s
capabilities, as well as maintaining an adequate standard of living for citizens
under martial law. Compliance with the country’s financial stability involves
strengthening the level of budget balance, effective and rational imple-
mentation of budget programs, and strengthening the synergistic relationship
between the levels of the budget system. In order to strengthen effective
budget and tax policy, it is important to use the fiscal regulatory mechanism,
particularly in terms of improving the tax administration system. Accor-
dingly, financial stability is a significant tool for the country’s social
development, which determines the relevance of the study.

Financial sustainability indicators determine the social and economic
development of the country (Barua, 2019). In particular, the effectiveness of
fiscal and monetary policies contributes to the stability and resilience of public
finances (Auerbach, 2010). Also, in conditions of financial system volatility,
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price stabilization and maintenance of low inflation caused by sudden changes
in interest rates are important to maintain stability (Dinh et al., 2025). As a result,
achieving appropriate financial sustainability indicators will contribute to
positive dynamics of GDP and social development (Athari, 2023).

It is important to form a mechanism for constantly reviewing and
updating approaches to assessing the level of financial stability of a country,
taking into account its dynamism and cyclicality (Lupenko & Radionov, 2021).
The system of indicators of the country’s financial stability covers both generalized
data on individual financial institutions and key macroeconomic indicators that
determine the state of functioning of the financial system. Such indicators are used
in macroprudential analysis and help assess and monitor both the strengths and
potential risks of the financial system. The main goal is to increase its stability
and minimize the risk of financial crises (Chubenko et al., 2018). According to the
requirements of the International Monetary Fund (IMF), countries must collect and
publish information on 40 financial stability indicators, in particular, 25 of them
relate to the deposit-taking corporations’ sector (including 12 basic ones), and
another 15 indicators for clients of this sector.

According to the research of Gasiy et al. (2025), the implementation
of a new macroprudential strategy by the National Bank of Ukraine
contributes to the reduction of systemic risks and strengthening of the
financial stability of the banking sector. Despite the difficult conditions
caused by the martial law, the banking system demonstrates a tendency to
reduce the concentration of credit risks. This indicates an increase in
regulatory standards and a more cautious approach of banks to lending.
Financial institutions maintain an adequate level of liquidity, which allows
them to fulfill their obligations to depositors promptly. At the same time, the
investment activity of banks remains low, which is associated with an
increased level of uncertainty in financial markets.

A review of the economic literature indicates the lack of unity among
researchers in interpreting the definition of "financial stability of the
country", which is characteristic of both the domestic and foreign scientific
communities. Such ambiguity complicates the formation of a clear idea of
the essence of this concept and also prevents the development of unified
approaches to ensuring the stability of the financial system and the use of
standard indicators for its assessment. Despite the presence of significant
scientific achievements and proposed methodological, organizational, and
institutional solutions, it should be recognized that this topic requires
constant analysis, updating of approaches, and continued scientific research.
This is especially relevant in conditions of martial law, which creates
additional threats to the national economy.

The aim of the research is to determine the features of achieving the
country’s financial stability under martial law.

The research presented in the article is based on the hypothesis of the
need to strengthen the country’s financial stability under martial law by
implementing a balanced and effective policy in the budgetary, tax, customs,
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and monetary spheres. In particular, important indicators of compliance with
financial stability are budgetary policy, budget deficit, internal and external
debt, and tax burden, as well as purchasing power, inflation rate, stability of
the national currency, gold, and foreign exchange reserves.

The article uses a set of scientific methods and approaches, which
allowed the realization of the conceptual unity of the study. During the study,
dialectical and institutional methods were used — to reveal the essence of the
country’s financial stability; generalization and structural methods — to assess
the influence of factors on the overall level of stability of the financial
system; the method of analysis and comparison — to assess the level of
stability of the financial system in conditions of crisis phenomena; methods
of scientific abstraction and expert assessments — to determine the directions
of strengthening the country’s financial stability in conditions of martial law.

Structurally, the main part of the research is divided into three
sections, the first of which is devoted to determining the economic essence
and main characteristics of the country’s financial stability. The second
section analyzes the financial stability of Ukraine under martial law,
characterizes the main trends and dynamics of macroeconomic indicators
under the influence of military-political and social and economic factors. The
third section identifies areas for strengthening Ukraine’s financial stability.

1. The economic essence and main characteristics of the country’s
financial stability

Transformational changes that occur in the social and economic
environment of the country directly affect the economic and, accordingly,
financial stability of the state. The country’s financial system is a central link
in the process of state management and effective regulation of social and
economic processes. Without the stable functioning of the financial system,
it is impossible to achieve priorities and important social goals for the
population and the state. Financial stability is, first of all, the proper
functioning of the national economy, which is a primary task for any country
in terms of achieving its main tasks and priorities of social and economic
development. In countries with transformational economies, the stability of
state institutions is quite low, and accordingly, in the process of policy
coordination, the level of intervention of state administration bodies in
central bank policy and the achievement of fiscal stability increases
(Makohon, 2024).

The beginning of a full-scale invasion has affected the reduction of
financial, economic and social stability. This requires appropriate measures
and the development of effective scientifically based approaches in
budgetary, social, financial, economic policy to strengthen macroeconomic
stability, an effective mechanism of the components of the financial system,
in particular, the tax, monetary, budgetary, social, investment, foreign
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economic, scientific and technological, energy, and production spheres
(Barik & Pradhan, 2021). The stability of the financial system is primarily
the reliable functioning of its integral mechanism, harmonious interaction
with the real sector of the economy, stable implementation of financial
transactions, timely response to current and potential risks and destabilizing
factors, where its effective functioning is observed in compliance with the
appropriate level of employment of the population, stability of the national
currency, trust in financial and credit institutions, effective distribution and
use of public finances for the benefit of the country, stabilization of the social
and economic situation is ensured, the basis for economic growth, sustainable
dynamics of social development is formed.

In accordance with the Decree of the President of Ukraine
Ne 170/2015 of March 24, 2015, the Financial Stability Council was
established. The main purpose of this body is to identify systemic risks and
potential threats to financial stability, and develop recommendations aimed
at minimizing their impact on the financial system. The Council has the status
of an interdepartmental body and serves as a platform for professional
discussions on financial stability issues. The decisions adopted by the
Council are of a recommendatory nature, that is, the institution does not
interfere in the operational activities of the institutions that are part of it but
collectively formulates proposals for the implementation of state policy in
the field of ensuring financial stability. The National Bank of Ukraine
provides organizational support and analytical support for the functioning of
the Council. To increase the efficiency of its work, several working groups
(committees) were created to develop mechanisms for interdepartmental
cooperation, coordinate actions to stabilize the country’s financial system,
and formulate sound recommendations to reduce systemic risks in the ban-
king and financial sectors (Decree of the President of Ukraine "On the
Financial Stability Council”, 2023, May 27).

The Law of Ukraine "On the National Bank of Ukraine™ stipulates
that the National Bank of Ukraine is the key institution responsible for the
formation and development of the financial stability system, cooperating
with the Ministry of Finance of Ukraine, the National Securities and Stock
Market Commission, and the Deposit Guarantee Fund of Individuals. As
the central element of the financial system, the National Bank supervises
its main components, manages international reserves, issues national
currency, and provides loans to depositors. In addition, the NBU assesses
the effectiveness of the functioning of the financial system and its
stability, using appropriate quantitative and qualitative indicators. Twice
a year, it publishes a Financial Stability Report based on calculations of
the Financial Stress Index (FSI) and other indicators, with an emphasis on
analyzing the stability of the banking sector (Law of Ukraine "On the
National Bank of Ukraine™, 2024, December 19).

Financial soundness indicators are indicators that reflect the current
state of the financial system, in particular financial institutions, as well as
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their interaction with counterparties from the non-financial corporations and
households’ sectors. This data covers key characteristics of the activities of
deposit-taking corporations (banks), in particular the level of capitalization,
asset quality, profitability and profitability, the level of liquidity, and
sensitivity to market risks. They also include recommended financial
soundness indicators and the primary data necessary for their calculation.
Thanks to these indicators, it is possible to form an idea of the situation in
the markets where financial institutions operate. The assessment
methodology proposed by the International Monetary Fund, which is based
on 12 basic indicators, although widely used, is not perfect. It requires further
improvement, in particular, clarification of the definitions of individual
indicators and methods of calculation.

2. Features of Ukraine’s financial stability under martial law

The social and economic situation in Ukraine has undergone
significant changes as a result of martial law, which has significantly affected
the financial stability of the state. One of the key indicators of the well-being
of the population, and therefore an indicator of the state of the financial
system, is purchasing power, which, along with consumer preferences,
reflects consumer sentiment and allows us to assess the impact of military
actions on the standard of living of the population. Purchasing power
determines the ability of citizens to purchase necessary goods and services
for available financial resources, which directly depends on the level of
income of the population, inflation, and the general price level. Income
growth contributes to an increase in purchasing power, however, in cases
where prices grow faster than incomes, it, accordingly, decreases and vice
versa — when the growth rate of incomes outpaces inflation, the purchasing
power of the population improves. With the beginning of the full-scale
invasion of Ukraine, the purchasing power of the population has sharply
decreased, as some domestic enterprises have ceased their economic
activities, the hryvnia exchange rate has fallen sharply, budget expenditures
and the budget deficit have increased, while revenues have fallen
significantly, which has increased the risks of financial stability. In such a
situation, the main task of the authorities is not to disperse financial
resources, but rather to focus budget funds on important, priority areas of
ensuring the country’s defense capability, humanitarian and social programs
to support temporarily displaced persons, and other priority measures.

During 2023, economic activity in Ukraine gradually recovered,
resulting in a strengthening of purchasing power, which had previously
experienced a significant decline. Although some economic indicators have
not yet reached pre-war levels, there has already been a noticeable revival of
consumer behavior. In particular, 52% of citizens made purchases with the
same frequency as in 2022, and 44% spent about the same amount of money.
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This indicates a certain stabilization of purchasing power and adaptation
to new realities. Compared to 2022, the number of purchases increased by
9% — in offline stores and by 12% on the Internet. Expenditure volumes also
increased by 22% — in regular stores and by 20% online. This demonstrates
a gradual restoration of confidence in trade and the activation of consumer
demand. The level of spending also depended on the place of residence.
Internally displaced persons spent an average of 21% less in physical stores
and 7% less in online stores than those who remained in their homes. Overall,
the economic situation stabilized somewhat in 2023, but citizens’ purchasing
power has not yet fully recovered.

During periods of declining purchasing power, the population usually
prioritizes expenses related to maintaining health and meeting basic needs.
First of all, this applies to the purchase of food, paying for housing (or its
rental), using transport services, as well as purchasing medicines. In 2024,
according to the State Statistics Service, the level of consumer inflation in
Ukraine was 12.0%. In particular, in December it was 1.4%. Inflation
processes continued at the beginning of 2025, which is explained by both
temporary factors, such as a decrease in harvest volumes, and more persistent
ones, including an increase in enterprises’ costs for energy resources, labor
costs, and the impact of exchange rate fluctuations. The actual inflation rate
at the end of 2024 exceeded the forecasts made by the National Bank of
Ukraine. The main reason for this discrepancy was a significant increase in
food prices, which was caused by weaker harvests. In addition, rising
business costs, particularly for electricity and wages, have significantly
contributed to the rise in inflationary pressure. To a lesser extent, the
weakening of the hryvnia has also contributed to the general increase in
the price of goods and services (Law of Ukraine "On the State Budget of
Ukraine for 2025", 2024, November 19).

In conclusion, purchasing power is an important factor determining
the quality of life of the population. Its decline leads to increased
social tension, increased inequality, and can cause social conflicts and
political instability. One of the key factors affecting purchasing power is the
level of real wages, that is, the amount that an employee receives for his
work, taking into account inflationary processes. The consumer price index
(CPI) is used to determine it.

In 2024, the average wage of full-time employees increased by 22%
and amounted to UAH 20 592. At the same time, this indicator is calculated
before deducting mandatory tax payments, in particular personal income tax.
Taking into account the tax burden, the actual average wage was about
UAH 15 855, which is equivalent to less than USD 380 at the exchange rate
for that period. The increase in wages was due to a number of factors, the key
to which is the structural shortage of labor respectively employers, needed to
increase wages to maintain the existing human resource potential and attract
qualified specialists. Despite the formal growth in nominal incomes of the
population, real purchasing power has not changed significantly. The main
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reason for this is the high level of inflation, which affected the positive effect
of wage increases due to the increase in the cost of basic goods and services.

Despite the difficult macroeconomic conditions, in 2024 the national
economy showed some signs of stabilization. The persistence of negative
trends, in particular, the decline in industrial production volumes, demo-
graphic losses and significant dependence on external financial support,
indicate a deep economic crisis. In this context, the prospects for economic
recovery largely depend on the end of hostilities, as well as the imple-
mentation of effective social and economic policies. The moderate growth
in nominal wages is associated with a shortage of labor resources, namely: in
June 2024, the average wage level was UAH 20.5 thousand, which is 23%
higher than the same indicator in 2023. It is expected that by the end of 2025
this indicator may increase to UAH 22-23 thousand. The slowdown in wage
growth, which is due to the slow pace of economic recovery, and therefore a
likely decrease in the real purchasing power of the population. Despite signs
of labor market recovery, the number of current vacancies has still not
reached pre-war levels and is approximately 90% of the volume of 2021. The
unemployment rate remains high at 15.3%. The labor shortage is projected
to persist, and if economic growth accelerates, the problem of staff shortages
may become systemic.

The tendency of the Ukrainian population to save against the
background of a difficult social and economic situation indicates limited
purchasing power of citizens. Despite a certain increase in the level of wages
since the beginning of the full-scale invasion, the increase in the minimum
wage from UAH 6 500 to UAH 8 000 did not provide a significant impro-
vement in the material situation of the population. According to Article 8 of
the Law of Ukraine "On the State Budget of Ukraine for 2025" (2024,
November 19), the minimum wage is maintained at the 2024 level and is UAH
8 000, while the subsistence minimum for the able-bodied population is set
at UAH 3028 (Article 7). This ratio demonstrates the limited financial
capabilities of the population in conditions of ongoing economic instability.

In 2024, Ukraine’s gross domestic product grew by 3.8%, but its real
level remains 17.4% lower than the pre-war period. According to the
forecasts of the National Bank of Ukraine, GDP is expected to grow by 3.6%
in 2025 compared to the previous year. The main factors in reducing
expectations were the overestimation of potential GDP due to further losses
of production factors and the continued negative impact of armed aggression.
In February 2025, Ukraine’s real GDP grew by 0.7%, and the cumulative
growth for the first two months was 1.1%. This dynamic is partly explained
by the high base of comparison in 2024. At the same time, the impact of
negative factors was partially offset by significant budget financing for
measures to restore critical infrastructure and implement state housing
programs (“eRecovery", "eHousing") (Law of Ukraine "On the State Budget of
Ukraine for 2025", 2024, November 19).

According to the Ministry of Economy of Ukraine, a positive factor
in February 2025 was also the revival of domestic consumer demand, in
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particular due to the growth of retail trade and the improvement in consumer
sentiment, which has been recorded for four consecutive months. At the same
time, some sectors showed a decrease in indicators: in particular, in
agriculture due to the increase in the cost of livestock products, in the
extractive industry due to damage to the gas extraction infrastructure, as well
as in the transport sector due to a decrease in export activity. The dynamics
of GDP growth in 2024 was uneven: 6.5% in the first quarter (compared to
the same period in 2023), 3.7% in the second quarter, and only 2.0% in the
third quarter. The forecast included in the state budget for 2025 predicts
annual GDP growth of 2.7%.

In February 2025, Ukraine observed a deterioration in the assessment
of the current economic situation of the population. The current situation
index decreased by 4.6 points and amounted to 53.3 points, which is lower
than the indicator of January 2025. The economic expectations index
increased by 4.2 points and reached the level of 91.6 points. A decrease in
the inflation expectations index by 3.9 points to the level of 181.4 points was
also recorded, and the devaluation expectations index decreased by 8.8
points, to 158.3 points. These indicators are components of the Consumer
Sentiment Index, which is calculated based on a sample survey of
households. The study covers a representative sample of 1,000 people
aged 16 and over. The index value ranges from 0 to 200, where 200 points
indicate a completely positive assessment of the economic situation by all
respondents, and a level of 100 points indicates a balance between positive
and negative assessments. A value below 100 points signals the predomi-
nance of pessimistic assessments in society.

One of the factors improving expectations is the reduction of social
tension related to the exchange rate of the national currency: in January and
February 2025, the US dollar exchange rate showed a downward trend,
offsetting the growth of more than 10% during 2024. Inflationary processes
remain significant: in February 2025, annual inflation was 13.4%, while the
growth of consumer prices slowed down to 0.8% per month. The financial
and budgetary system is experiencing an increase in structural budget deficit.
This trend is due to the growing need to finance the functioning of the state,
in particular its defense capability, ensuring social support for the population,
as well as in the restoration of critical infrastructure. Ensuring macro-
economic and financial stability depends on the state’s ability to accumulate
financial resources through tax and budgetary instruments, form an effective
system of budget expenditures, and perform strategic functions of public
administration (Ministry of Finance of Ukraine, n. d.).

In this context, the concept of the budget mechanism is important,
which is interpreted as a set of institutional and instrumental means of state
influence on the economy through the system of budgetary relations. The
budget mechanism is designed to create favorable conditions for the stable
economic and social development of the country, adapting to changes in the
external environment. At the same time, uncertainty affected the reduction of
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tax revenues to the budget at the initial stage of major armed aggression, the
application by the state of a set of tax incentives, which led to the formation
of an active budget deficit (Pasichnyi, 2024).

Analysis of the dynamics of revenues and expenditures of the State
Budget of Ukraine (Table) indicates the systematic presence of a deficit over
the past fourteen years. At the same time, the State Budget of Ukraine
performs a key regulatory function in the economy, determining the volumes
of necessary financial resources to maintain the stability of the financial
system, allocate resources according to priority areas and form strategic
vectors of the country’s social and economic development.

Table
Dynamics of revenues and expenditures of the State Budget of Ukraine,
2011-2024, UAH million
Year Revenue Expenditures Deficit
2011 314616.9 333459.5 23557.6
2012 346054.0 395681.5 53445.2
2013 339180.3 403403.2 64707.6
2014 357084.2 430217.8 78052.8
2015 534694.8 576911.4 45167.5
2016 616274.8 684743.4 70130.2
2017 793265.0 839243.7 47849.6
2018 928108.3 985842.0 59247.9
2019 998278.9 1072891.5 78049.5
2020 1076016.7 1288016.7 217096.1
2021 1296852.9 1490258.9 197937.4
2022 1787395.6 2705423.3 914701.7
2023 2671998.0 4014418.1 1333110.7
2024 3122713.4 4486682.7 1358500.1

Source: (Ministry of Finance of Ukraine, n. d.).

In 2020, the state budget deficit of Ukraine exceeded UAH 217 billion,
which was 5.18% of GDP. Similar high deficit levels were recorded in 2013
(4.45% of GDP) and 2014 (4.98% of GDP). In 2021, this figure decreased to
3.63% of GDP, which is 1.55 pp less than the previous year. However, with
the beginning of full-scale aggression in 2022, the situation in the field of
public finance became more complicated. In particular, a drop in GDP
of 28.8%, a reduction in exports by 35%, as well as an increase in budget
cash expenditures to UAH 2.702 trillion (92.2% of planned indicators)
caused a record deficit of almost UAH 915 billion. In 2023, a similar trend
continued, the state budget was executed with a deficit of UAH 1.33 trillion,
in particular, the general fund deficit was UAH 1.36 trillion, which is less
than the approved plan (UAH 1.83 trillion). The steady growth of the deficit
necessitates the active attraction of external and domestic financing, which
in turn leads to an increase in public debt. In conditions of martial law,
reducing the gap between budget revenues and expenditures is a difficult task
due to the priority of financing the defense sector.

According to the Law of Ukraine "On the State Budget for 2024",
revenues (excluding transfers) were set at UAH 1,768.5 billion, while
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expenditures reached UAH 3 355.0 billion, which is almost twice as much
as revenues. Among the largest areas of expenditure are financing educa-
tion (UAH 179.1 billion), healthcare (UAH 203.4 billion), social protection
(UAH 469.4 billion), and veterans’ support (UAH 14.3 billion). At the same
time, the largest amount of funds was directed to defense and security —
UAH 1692.6 billion, which indicates a reorientation of budget policy
towards ensuring national security. The total budget deficit at the end of
2024 reached UAH 1.35 trillion (Ministry of Finance of Ukraine, n. d.).

Financing the state budget deficit under martial law requires the
mobilization of additional resources, and in their absence, the risk of a fiscal
gap increases. This affects the revision of traditional mechanisms for
generating revenues and expenditures. Under martial law, the issue of limited
budget resources is important, which affects the optimization of state and
local budget expenditures. In August 2024, the "credit holidays" granted to
Ukraine under the 2022 agreements with external creditors expired, and
accordingly, a new agreement was reached to restructure the external state
debt for USD 20 billion by 2029. More than 97% of Eurobond holders
supported the agreement, which will allow Ukraine to save USD 11.4 billion
in the next three years, providing additional resources to finance critical
needs, including defense.

External debt plays a dual role: on the one hand, it contributes to the
financial stability of the state in times of crisis, and on the other hand, it forms
future fiscal obligations. The main risks remain the increase in the debt burden on
future generations, the loss of financial independence, and the decrease in debt
sustainability. As of January 31, 2025, the state and state-guaranteed debt of
Ukraine amounted to UAH 7 068.00 billion (USD 168.99 billion), of which
72.74% was external debt (UAH 5 141.34 billion or USD 122.93 billion), the rest
was domestic debt (UAH 1926.66 billion or USD 46.07 billion) (Ministry
of Finance of Ukrainge, n. d.).

The state budget is also supported by external financial assistance. As
of December 2024, Ukraine had received a total of USD 105.9 billion in
international financial assistance, which averages over USD 35 bhillion
annually. These resources were mostly directed to financing social budget
items, while the state covered military expenditures from its own funds. The
volume of international assistance varied depending on the foreign policy
situation and financial mechanisms, from emergency grants to long-term
development programs. To increase the revenue side of the budget, in
October 2024 the government increased the military levy from 1.5% to 5%,
and also extended it to single tax payers: 1% of income for payers of group
I11, 10% of the minimum wage (UAH 8 000) for individual entrepreneurs of
groups I, 1l and IV. Ukraine’s gold and foreign exchange reserves during
martial law showed a growing trend. Thus, at the end of 2022 they amounted
to USD 28.5 billion, in 2023 — USD 40.5 billion, and in 2024 —
USD 43.8 billion. As of February 28, 2025, reserves decreased to
USD 40.1 billion, which indicates partial use of accumulated resources
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to stabilize the economy at the beginning of this year (Ministry of Finance of
Ukraine, n. d.).

Since the beginning of the full-scale invasion, the issue of demo-
graphic indicators has become relevant. According to the Institute of
Demography, the population of Ukraine in the government-controlled
territory is currently about 31.5 million people, which means that
demographic losses due to the war amount to about 10 million people. This
is almost a quarter of the country’s total population. According to the director
of the Institute of Demography and Social Research Libanova (2025), those
who left Ukraine are about 4.5 million, of whom a third are adolescents under
18 years of age. In contrast, only 6% are people over 65 years of age, which
indicates a significant increase in the aging process of the nation in war
conditions. Demographic losses, especially among young people and women
of reproductive age, threaten the country’s demographic growth and future
development. In this regard, we can only note that the demographic situation
worsens financial sustainability; therefore, it is important to develop
appropriate government programs to address this problem, including
encouraging citizens to return to Ukraine and engage in economic activity
and the reconstruction of the country.

3. Directions for strengthening the financial stability of Ukraine

The formation of a stable financial system of the country in the
conditions of social and economic transformations and in the presence of
limited budgetary financial resources should be based on modeling financial
relationships, analyzing synergistic interactions between elements of the
financial system, and identifying cause-and-effect dependencies
(Papadimitriou et al., 2019). It is important to form a comprehensive
approach to the use of financial and budgetary instruments, ensuring a
balanced combination of the goals of all components of financial policy. This
allows us to take into account economic and social factors, while maintaining
the stability of the financial system.

The effective use of financial policy instruments should adapt to
economic cyclicality and meet the priorities of the social and economic
development of the state. It is important to improve the methods of forming
budget revenues, taking into account institutional changes in the public
finance system, and adaptation to social and economic changes. This will
contribute to increasing the adaptability of the budget system and enhancing
the efficiency of regulating the revenue part of the budget. It is important to
develop conceptual approaches to the functioning of the public finance
system, which involves substantiating the principles of forming public
revenues and expenditures, the coordinated use of financial instruments to
ensure macroeconomic stability, and the activation of the processes of
formation and rational redistribution of public financial resources.
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One of the priority conditions for the formation of an effective
financial policy is the effective distribution of limited financial resources.
Tax policy in martial law should be aimed at the formation of stable budget
revenues, the development of effective tools for solving tax regulation tasks,
taking into account the peculiarities of economic development and social
conditions.

The implementation of long-term goals of financial and budgetary
policy largely depends on the extent to which the institutional features of the
economic environment and the relationships between its elements are taken
into account (Chugunov & Liubchak, 2024). The priority tasks of this policy
include: systematic improvement of approaches to forecasting budget
revenues, in particular tax revenues, taking into account economic dynamics
and the impact of both internal and external factors on budget sustainability;
optimization of the structure of budget revenues; increasing the level of
transparency and sustainability of the fiscal system; effective use of budget
funds and the formation of a transparent budget policy.

The development of tax policy in the context of integration into the
European space, stimulating the development of the domestic capital market and
its interaction with European financial structures, simplifying access to financing
for business entities, maintaining financial stability, minimizing the impact of
negative factors on the financial system, and reasonable use of external financial
resources are important. The implementation of effective budget policy as a
priority instrument for regulating macroeconomic balance should be carried out
taking into account the dynamics of social and economic changes, an effective
mechanism for the formation of state financial resources, a rational approach to
managing the budget deficit and public debt, and a reasonable system of
intergovernmental relations. Such an approach will contribute to strengthening
financial stability, increasing the efficiency of social transformations, and
enhancing the effectiveness of fiscal and budgetary policy (Zakhidnaetal., 2023).
Achieving financial architecture for the budget and tax system will allow the
formation of the necessary financial resources to support economic growth.
The priority area is the development and implementation of a budget strategy that
ensures a balance between aggregate demand and supply, thereby contributing to
achieving macroeconomic stability.

The need to ensure budgetary balance necessitates the need to strengthen
the influence of budgetary policy in the system of macroeconomic equilibrium
through the application of adaptive budgetary architecture, effective
management of inter-budgetary transfers, and the establishment of a stronger
link between macroeconomic indicators and budgetary policy priorities
(Kozlov, 2023). The above will lead to an increase in the efficiency of public
finance management. To increase the efficiency of financial and budgetary
policy, it is important to ensure coordinated interaction between budgetary,
fiscal, customs, and debt policies, which will allow to achieve a synergistic
effect in the development of public finances and will contribute to the
coordination of actions of all participants in the budgetary process. Effective use
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of public resources is possible only under conditions of fundamental structural
changes in state institutions (Kaneva & Stadnik, 2023).

Conclusions

The research shows that under martial law and relevant social and
economic transformations, the country’s financial stability depends on effective
policies in the budgetary, tax, customs, and financial and credit spheres, and
international financial assistance. Under such conditions, it is important to
develop effective financial measures to curb inflation, reduce the budget deficit,
and effectively manage the state’s external and internal debt.

It is important to maintain the stability of the financial and credit
policy, which determines the general level of confidence in the financial
system, price policy, and contributes to the country’s economic development.
The conditions for achieving monetary and credit balance are strengthening
financial reserves, controlling inflation, and creating a favorable environment
for attracting investments. It is advisable to form an effective foreign
financial policy. Cooperation with international institutions and governments
of foreign countries allows supporting the country’s solvency under martial
law. At the same time, it is important to ensure the transparent use of funds
raised, which will contribute to the country’s social and economic
development. The priority is the development of the domestic economic
market, the stimulation of entrepreneurship, especially in the field of small
and medium-sized businesses, which are important components of financial
stability. In conditions of martial law, domestic production meets the needs
of the economy, creating jobs and generating tax revenues for budgets of all
levels. In order to preserve and strengthen financial stability in conditions of
martial law, it is necessary to ensure effective synergy between financial,
economic and security policies, maintain the stability of monetary policy and
the national currency, and form financial and economic interaction with
international partners.

An important task for achieving financial stability is to form
appropriate principles for the functioning of the public finance system, in
particular, to substantiate the principles of effective distribution and
redistribution of state financial resources in the system of financial
and economic relations, to ensure coordinated use of financial instruments,
methods and levers to support macroeconomic stability. The priority is to
develop institutional approaches to improving the criteria for compliance of
financial policy components with the standards of financial and economic
security of the country. It is necessary to coordinate the mechanisms for
forming state financial resources, taking into account financial and
institutional capacity, structural transformations in the financial system,
macroeconomic trends and features of the financial and budgetary regulation
system. The formation of the principles of financial stability should include
an analysis of the impact of external and internal factors on financial
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indicators, an assessment of the level of financial security of the state, and
the establishment of justified institutional measures for managing the budget

deficit and public debt.
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CRITERIA FOR ASSESSING
FOOD SECURITY
ASSURANCE

The article substantiates the criteria and
indicators for assessing food security assurance
in the state regulation system for post-war
revival. The characterization of Ukraine’s food
security during the war is carried out, covering
production, logistics, economics, and interna-
tional assistance, which demonstrates a decrease
in sown areas, since due to active hostilities,
mining of territories, occupation, and forced
migration, a significant part of agricultural land
became inaccessible for cultivation, especially
affected were the regions where the main export
crops (grains, oilseeds) were traditionally
grown; the war complicated access to resources,
seeds, fertilizers, fuel, and financing, and prices
for all resources increased, which negatively
affected production; much agricultural machi-
nery was destroyed and damaged as a result of
hostilities, granaries, elevators, and other
infrastructure necessary for storing and
processing the harvest were also damaged; the
mobilization of men into the army and forced
migration led to a shortage of labor in
agriculture. It is noted that the choice of criteria
and indicators for assessing food security
assurance in the state regulation system for post-
war revival depends on many factors, which are
systematized by: context, purpose and objectives
of the assessment, methodological dimension,
characteristics of the food system and vulnerable
population groups. Key and additional criteria
and indicators of assessment are proposed, it is
argued that they should be used for regular
monitoring and assessment of the effectiveness
of food security assurance in the state regulation
system, for identifying problem areas and
developing measures to eliminate them, for the
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KPUTEPII OLLIHKUA
ACEKYPALII NPOOOBONbYOI
BE3IMEKU

O6tpyHmosano Kpumepii ma NOKA3HUKU OYIHKU
3abe3neuents Npooo8obYOi Desnexu 6 cucmemi
0epACABHO20 pe2yNI08aHHsA NICIAB0EHHO20 6i0-
Hoenenns. Oxapakmepuzoéano cmau npooo-
601bYOI Oesnexu Ykpainu nio uac 6itinu, sKa
OXONMIOE BUPOOHUYMBO, O2ICIUKY, €KOHOMIKY
ma MidiCHAPOOHY O0NOMOZY, WO C8i0UUmb Npo
SMEHUleHHA NOCIGHUX MNIOW), OCKiIbKU uepe3
akmueHi 600106i Oii, MIHY8AHHA MepUMOopi,
OKynayio ma suMywieHy Micpayiro 3Ha4Ha 4ac-
MUHA  CLILCLKO2OCNOOAPCHLKUX — Y2iob  cmand
Hedocmynnow 0ns 06podimky. Ocobauso noc-
mpascoanyu pezionu, 0e mpaouyitiHo SUPOULY-
6ANU OCHOBHI eKCNOPMHI KYIbMypu (3epHosi,
OilHE), 00 MO020 JC GIilIHA YCKNAOHULA OOCHYN
0o pecypcis, HACIHH3, 000pus, namuea ma Qi-
HaHCI8, YIHU HA 6CI pecypcu 3pOCau, Wo Heaa-
MUBHO GNIUHYIO HA GUPOOHUYME0. Bracnidok
botiosux Oiil 3HUWEHO MA NOWKOONCEHO bazamo
CLIbCOKO20CNOOAPCHKOI  MEXHIKU, 3epHOCX08Uyd,
eresamopu ma iHwa ingpacmpykmypa, Heoo-
XiOHa 02151 30epieanHs ma nepepooKu 8poICAIO;
Mobinizayisi 4on08iKie 00 apmii ma eumyuieHe
nepecenents npussenu 00 6paxy pobouoi cunu.
Bubip kpumepiie ma nokasnuxie oyinku 3a6e3-
neyenus NPoo0BoILYOI Oe3neku 6 cucmemi oep-
JICAGHO20 PESYNIOBAHHS NICTIIBOEHHO20 GIOHOBNEHHS
3anexcums 6i0 6a2amvox (Gakmopis, SAKi cuc-
MmemMamu306ani 3a: KOHMEKCMOM, Memoio ma
3a60aHHAMU  OYIHKU, MEMOOONOCIYHUM BUMIPOM,
Xapakmepucmukamu npoooeosbyoi cucmemu ma
8PA3NUBUX 2PYN HACENeHHs. 3anponoHO8aHo Kuo-
406 ma 000amKkosi Kpumepii i NOKA3HUKU OYIHKU,
OOIPYHMOBAHO OOYLILHICHb X BUKOPUCIIAHHA OJISL
Pe2YIAPHO20 MOHIMOPUHEY ma OYiHKU egheKxmus-
HOCMI 3a6e3neyerHst npooo8oILYOT be3neKy 8 Cuc-
memi 0epiHcagHO20 peynioeanHs, Ol GUAGIEHHS
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formation and implementation of state policy for
various categories of agricultural producers.
Thus, it has been proven that an objective
assessment of food security is an integral part
of the successful post-war reconstruction of
Ukraine, it provides the necessary information
for effective planning, attracting international
assistance, monitoring progress and adjusting
strategies, opens up additional opportunities for
innovation, diversification and development
of rural areas, contributing to strengthening
national security and improving the quality of
life of Ukrainians.

Keywords: food security, state regulation
system, insurance, assessment, criteria, indicators,
agrarian policy, industry policy.

npobneMHUx Micyb i po3pobIeHHs 3aX00i6 W00 ix
YCYHeHHs, O0asi  Popmyeanus ma peanizayii
0epocagrol NONIMUKU W00 PI3HUX Kamezopit
CLbCLKO20CNO0APCHKUX  Moeaposupobuxis. Cehop-
Mo8aHO i 008edeHO 2inomesy, WO 00 €KMUGHA
OYiHKA NpOo0080IbYOI De3neKku € Hesio eMHOI0
YACMUHONO YCNIWHOI NOBOEHHOT 8i00Y008U YKpainu,
80HA Haoae HeoOXiOHY iHpopmayito Ona egex-
MUBHO20 NIAHYBAHHSA, 3ALVYEHHSA MIHCHAPOOHO!
00noMO2U, MOHIMOPUHEY NPOSPeCy Ma KOPUSYBaAHHsL
cmpameeitl, 8IOKpUSae 000AMKOBI MONCTUBOCIL
ons iHHOBayill, Oousepcughikayii ma po3eumxy
CINbCObKUX MepUmopiil, CHpusioyu 3MiyHeHHIO
HayioHanvHoi 6e3nexu ma NOKPAwjaHHio AKOCmi
orcumms YKpainyie.

Knwuoegi crosa: npopoBonbya Oesmneka,
CHCTEMa JEP)KaBHOTO pETYJIIOBaHHS, aceKy-
patisi, OIiHKa, KpHUTEepii, iHINKATOpH, arpapHa

TIOJIITHKA, TaTy3eBa IO THKA.

JEL Classification: E27, J43, 151, 013,Q18, R23.

Introduction

The definition of clear criteria and indicators for assessing food
security in the system of state security regulation, including during post-war
reconstruction, is relevant and important. First of all, food security insurance
Is an author’s generalized concept that encompasses a comprehensive system
of measures to ensure, guarantee and insure stable access of the population
to a sufficient amount of high-quality and safe food products, which are
implemented through mechanisms of state regulation, agricultural insurance,
strategic planning, formation of reserves, regulatory and legal support and
support for agricultural producers. In contrast to the narrow interpretation of
insurance as a purely financial instrument, food security insurance includes
both preventive actions to reduce the risks of shortages and adaptive
mechanisms to respond to internal and external shocks (war, climate change,
economic crises). It combines the principles of food availability (FAO, 2022,
May 4), system resilience (Mostova, 2019), agricultural insurance
(Gudz, 2019) and state food security policy (Nikonenko, 2022), providing a
multi-faceted platform for monitoring, assessing and improving the level of
national food security, especially in the post-war period.

The war revealed the vulnerability of supply chains and the criticality
of ensuring domestic food production; therefore, an adequate insurance
assessment system will make it possible to identify key weaknesses and
strengths and priority areas for the development of domestic agricultural
production and reduce dependence on external supplies. Guaranteed
provision of the population with affordable and high-quality food is a key
factor in ensuring social stability, and the monitoring and assessment system
will make it possible to identify risks of food shortages, price increases,
uneven access to food and take timely measures to minimize them. In
addition, food security can be used as a tool of hybrid aggression by enemies,
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and an objective assessment will increase the system’s resilience to external
influences and ensure its smooth functioning in conditions of uncertainty.

The issue of assessing the state of food security in the system of state
regulation of the economy is actively studied, which is confirmed by a large
number of scientific publications on these and related issues (Babych, 2018;
Berezyuk et al., 2023; Hrynyshyn, 2020; Gudz, 2019; Dykha, 2022;
Zalizniuk, 2019; Kaletnik & Gontaruk, 2020; Nikishyna & Chebotaryova, 2024;
Nikonenko, 2022; Mostova, 2019; Pruntseva, 2020; Tokarchuk &
Furman, 2018, etc.).

Thus, Nikonenko (2022) considered current methodological approaches
to the formation of food security in Ukraine in the context of global threats,
regional crises, and national challenges. The author proposes a systematic model
of ensuring food security, which takes into account not only the classical
parameters (availability, accessibility, stability and use of food), but also
adaptability to socio-economic transformations, climate change and demographic
challenges. The practical significance of the publication lies in the possibility of
applying the proposed methods in the activities of central and local executive
bodies to analyze the situation in the field of food security, forecast crisis
phenomena and form preventive policies in the conditions of post-war
reconstruction of the agro-food sector of Ukraine.

Mostova (2019) in her monograph carried out a comprehensive study
of the mechanisms of strategic provision of food security in Ukraine, taking
into account internal and external risks, changes in the global food
environment and the features of the transformation of the domestic agri-food
system. The author deeply analyzes the institutional environment, legal
regulation, the role of state support for the agricultural sector, the formation
of strategic reserves, price and subsidy policies, as well as the problems of
social inequality in access to food. The scientific novelty of the monograph
lies in the combination of strategic and tactical levels of food security
planning, taking into account the concept of sustainable development,
integration into the international food space and adaptation of Ukrainian
policy to European standards. In addition, the scientist offers the author’s
vision of the structure of the state’s food policy in the form of a strategic risk
matrix. The practical significance of the work is manifested in the
development of specific recommendations for reforming the system of public
food security management, implementing monitoring tools, improving the
regulatory framework, as well as forming strategic documents for use by
government structures, in particular the Ministry of Agrarian Policy, the
Ministry of Economy, and regional administrations.

Scientists Melnyk and Tunicka (2020) conducted an analysis of
institutional factors that affect the international competitiveness of the agro-
industrial complex of Ukraine, considered the role of state policy, regulatory
and legal support and institutional infrastructure in shaping the competitive
advantages of the Ukrainian agro-industrial complex in world markets, which
Is important in supporting the competitiveness of Ukrainian products in the
world food market, strengthening Ukraine’s export potential.
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A significant addition to the scientific discussion on this topic is foreign
studies that highlight the impact of global risks on food security, in particular in
conditions of armed conflicts and climate change. An article published in The
Lancet (2022) focuses on the full-scale war in Ukraine, which has caused
significant disruptions to global grain supply chains, exacerbating the problem of
food insecurity in countries dependent on Ukrainian exports. A systematic review
published in Nutrients analyzes the impact of the COVID-19 pandemic on food
security and suggests approaches to increasing the resilience of agri-food systems
in times of crisis (Gebeyehu et al., 2023).

However, there is no deep scientific research on the definition of criteria
and indicators for assessing food security in the system of state regulation of the
economy, which determines the relevance of the presented scientific research.

The aim of the article is to substantiate the criteria and indicators for
assessing food security in the system of state regulation of the economy for post-
war recovery.

The article is based on the hypothesis that an objective assessment of
food security as an integral part of the successful post-war reconstruction
of Ukraine provides the necessary information for effective planning, attracting
international assistance, monitoring progress and adjusting strategies, opens up
additional opportunities for innovation, diversification and development of rural
areas, contributing to strengthening national security and improving the quality
of life of Ukrainians.

The methodological basis of the research is a systematic approach to
analyzing the state of food security in the conditions of post-war recovery, which
allows for a comprehensive consideration of economic, social, legal and
institutional aspects of ensuring insurance. Structural-functional and compa-
rative methods were used to identify the specifics of the functioning of the agri-
food system in the conditions of war and post-war transformation. The empirical
basis of the study is statistical data from the State Statistics Service of Ukraine,
the Ministry of Agrarian Policy, international organizations (FAO, WFP, World
Bank), as well as materials from scientific publications and strategic documents.
The proposed criteria and assessment indicators are built on the principles of
validity, measurability, relevance, sensitivity to changes, as well as practical
applicability in the state regulation system. To systematize the factors
influencing insurance, the expert assessment method was used, and to form the
author’s assessment model — elements of index and component analysis.

The main part of the article consists of four sections: the first is
devoted to the characteristics of food security during the war; the second
is about factors for choosing criteria and indicators for assessing food
security assurance in the system of state regulation of the economy; the third
contains proposals for criteria and indicators for assessing food security
assurance in the system of state regulation of the economy; the fourth is about
advantages of the proposed updated system for assessing food security
assurance.

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 4 23



STATE AND ECONOMY

1. Food security in time of war

Scientists Tokarchuk and Furman (2018) argued in the pre-war period
that Ukraine had sufficient land to guarantee energy security when using
agricultural raw materials for biofuel production without threatening food
security. Scientists Kaletnik and Hontaruk (2020) supported this position,
noting that the production of biogas and bioethanol at the region’s distilleries
could have the following effects on the economy: increase energy
independence; reduce distilleries’ energy costs; improve the ecological state
of water resources; provide the livestock industry with protein feed.
However, russia’s full-scale war against Ukraine has halted the progressive
development and strengthening of food security in Ukraine, demonstrating
the vulnerability of both national and global food systems to anthropogenic
(impact of armed conflicts), economic (rising world food prices) and natural
factors (increasing impact of crop failures due to disruption of global food
supplies) (FAO, 2022, May 4). Due to the start of hostilities, the disruption
of the 2022 spring sowing campaign (reduction of sown areas) in regions
where active hostilities are underway or which are temporarily occupied
posed a threat to food security. Thus, the decrease in yield due to disruption
of agro-technological cultivation of lands caused a decrease in grain harvests
and, as a result, a decrease in grain exports (Dykha, 2022).

» Ukraine’s food security during the war, which encompasses
production, logistics, the economy, and international aid, is characterized by
a number of features:

« a reduction in sown areas, as active hostilities, land mining, occu-
pation, and forced migration have made a significant portion of agricultural
land inaccessible for cultivation, particularly in regions where the main
export crops (grains and oilseeds) were traditionally grown;

« difficulties in accessing resources, seeds, fertilizers, fuel, and
financing, and rising resource prices have negatively impacted production;

» much agricultural machinery has been destroyed and damaged as a
result of hostilities, and grain silos, elevators, and other infrastructure
necessary for storing and processing the harvest have been damaged;

» mobilization of men into the army and forced migration have led to a
shortage of labor in agriculture;

 the russian blockade of Ukrainian seaports, through which a
significant part of grain was traditionally exported, created serious problems
for the sale of agricultural products, which led to the overflow of grain
storage facilities and a decrease in prices on the domestic market;

« the use of land routes (railway, road transport) faced limited capacity,
different standards of railway tracks and increased transport costs for
exporting products;

* rising prices for logistics services, including transportation, insurance
and storage, which increased the cost of exports;
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the war has led to rising food prices in Ukraine, especially for
imported goods, which has become a serious challenge for people with low
incomes;

« providing food to the population in active combat zones and occupied
territories has become an extremely difficult task due to the destruction of
infrastructure, limited access and security risks;

« the government and international organizations are providing huma-
nitarian assistance (food packages to support internally displaced persons,
pensioners and other vulnerable groups);

» many countries and international organizations are providing food aid
to Ukraine to meet the needs of the population;

« the agreement on grain exports from Ukrainian ports (the Grain
Initiative), concluded under the mediation of the UN and Turkey, has made
it possible to partially unblock sea grain exports and reduce global food
prices;

« the war highlighted the need to diversify global food supply chains and
reduce dependence on a single supplier (Berezyuk et al., 2023; Dykha, 2022;
Nikishina & Chebotaryova, 2024; Nikonenko, 2022; FAO, 2022, May 4).

Therefore, Ukraine’s food security during the war is characterized by
major problems, which confirms the need to substantiate objective criteria
and indicators for assessing food security assurance in the state regulation
system in order to develop adequate strategies and measures.

2. Factors of food security assessment in the state regulatory
system

Based on the author’s understanding of food security assurance, in
particular its clear criteria, it is possible to assess the damage caused by the
war to the agro-industrial complex, as well as to determine the needs for
the restoration of infrastructure, equipment, seed material, livestock, etc. As
Nikonenko (2022) argues, an important condition for achieving food security
Is the stability of its provision, which provides for: the ability for population
groups, households and individuals to have access to a sufficient amount of
food at any time and not be under pressure from losing access to food as a
result of demand or supply shocks, as well as cyclical fluctuations in the
economy, and the system of indicators will help determine priority areas of
state support and investment in the agro-industrial complex, directing them
to the most important areas for ensuring food security. At the same time,
clearly defined criteria and indicators of food security will allow for the well-
reasoned attraction of international assistance for the restoration and
development of the agricultural sector, demonstrating the transparency
and efficiency of the use of the funds received. At the same time, since the
national food security system should be based on the principles of self-
sufficiency, independence, accessibility, and quality, which should form the
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basis for the formation of a strategy and state policy for ensuring food
security (Mostova, 2019), the assessment criteria should take into account the
impact of agriculture on the environment, stimulate the implementation of
environmentally friendly technologies, minimize the use of pesticides and
herbicides, contribute to soil conservation, take into account climate change,
soil degradation, limited water resources, and other factors that will affect
food security in the future. In addition, the assessment criteria and indicators
should take into account the role of small and medium-sized farms in
ensuring food security, promote their development and competitiveness, and
become a platform for developing effective state strategies and programs
aimed at ensuring food security and a methodological basis for continuous
monitoring of the state of food security in order to identify problem areas and
respond to threats in a timely manner. They will allow for an objective
assessment of the effectiveness of state policy in the field of food security,
make necessary adjustments, and improve management.

Thus, the choice of criteria and indicators for assessing food security
assurance in the system of state regulation of the economy for post-war recovery
depends on many factors (Babich, 2018; Hrynyshyn, 2020; Gudz, 2019;
Zalizniuk, 2019; Kaletnik & Gontaruk, 2020; Mostova, 2019; Pruntseva, 2020;
Tokarchuk & Furman, 2019), which are systematized into four main
blocks.

The context, purpose and objectives of the assessment should
primarily take into account the geographical scale, as the criteria and
indicators will differ depending on the level of assessment (global, national,
regional, local), which will accordingly affect the purpose of the assessment,
on which aspects and components of food security should be focused, in
particular, whether the assessment is assessing the availability of food, its
nutritional quality, stability of supply, or the vulnerability of certain
population groups. The choice of indicators, especially in wartime, is
significantly influenced by the availability of data and resources for
collecting and analyzing information, i. e. it is important to choose those
indicators for which there are reliable objective sources of information.
National and international political priorities also influence the choice of
criteria and indicators, in addition, some developed countries prioritize the
strategy of combating obesity, therefore indicators related to the quality of
nutrition and the consumption of sugar and fat are included in the assessment
of food security.

The methodological dimension requires that indicators be valid (show
what they are supposed to show) and reliable (give consistent results when
measured repeatedly). They should also be measurable, understandable, and
easy to interpret and compare; if the assessment involves comparisons across
regions or time periods, standardized indicators should be used; and they
should be sensitive to changes in the food system and responsive to the
implementation of different policies, strategies, and programs.
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The characteristics of the food system should include the volume and
structure of food production, technologies, resources used (water, land,
fertilizers), climatic conditions, efficiency of supply chains, infrastructure,
pricing, the role of intermediaries, economic accessibility of food for
different population groups, physical accessibility (distance from places of
production and sale), take into account the eating habits of the population,
sanitary conditions, access to clean water, the level of education on nutrition,
the resilience of the food system to external shocks such as war, climate
change, economic crises, political conflicts, etc.

Vulnerable population groups are the selection of criteria and indicators
should take into account the specificities and needs of vulnerable population
groups such as children, pregnant women, the elderly, people with disabilities,
internally displaced persons, refugees, and low-income groups, i.e. it is
imperative to take into account the specific nutritional needs and risk factors that
affect the food security of these groups. The selection of criteria and indicators
for assessing food security assurance in the state regulation system for post-
conflict reconstruction is a complex and comprehensive process that requires
taking into account many different factors, i.e. it is important to choose
indicators that are relevant for a specific country or region and available for data
collection. Itis necessary to use reliable and up-to-date data from official sources
(statistical offices, ministries, international organizations), it is important not
only to collect data, but also to analyze it and identify key trends and problems,
it is useful to compare indicators with other countries or regions to assess
progress and identify areas for improvement, and most importantly, it is
necessary to regularly monitor indicators to identify problems in a timely
manner and take measures.

3. Recommendations for criteria and indicators for assessing food
security accretion in state regulation of the economy

Based on the specified requirements for the selection of criteria and
indicators for assessing food security assurance in the system of state
regulation of the economy for post-war recovery, recommendations
of international and scientific organizations (Berezyuk et al., 2023),
proposals of scientists (Babych, 2018; Hrynyshyn, 2020; Gudz, 2019;
Zalizniuk, 2019; Kaletnik & Gontaruk, 2020; Mostova, 2019; Prunt-
seva, 2020; Tokarchuk & Furman, 2018) and conducted research,
proposals have been developed for the criteria and indicators that should be
used for such an assessment.

The author’s interpretation of the key criteria and their indicators is
presented in Table 1.
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Criteria

Table 1

Basic criteria and indicators of food security in the system

Content

of state regulation of the economy

Indicator

Unit of measurement

Availability

Accessibility

Utilization

Stability

Physical
availability of
food in sufficient
quantity

Economic and
physical access
to food for all
population
groups

The body’s ability
to effectively
absorb nutrients
from food, which
depends on
sanitation, access
to clean water,
medical care, and
knowledge about
nutrition

Ensuring the
availability,
accessibility and
use of food on a
permanent basis,
without the risk of
losing access to it
due to economic
crises, natural
disasters, political
instability, etc.

Food production per capita

Food imports
Food exports

Food stocks

Agricultural land area

Yield of major crops

Degree of diversification of agricultural
production

Use of modern agricultural technologies

Post-harvest food losses

Per capita income

Percentage of population living below the
poverty line

Cost of a basket of basic food products
Ratio of the cost of a basket of basic food
products to the minimum wage
Consumer food price index

Auvailability of food markets and shops in
rural areas

Condition of road infrastructure

Auvailability of social support programs

Unemployment rate

Share of food expenditure in the total
household budget

Poverty rate

Rate of malnutrition

Prevalence of stunting among children under
5 years of age

Rate of maternal mortality

Provision of clean drinking water and
sanitation

Coverage of health care

Rate of infectious diseases

Level of knowledge about proper nutrition
Rate of consumption of different food
groups

Volatility of prices for basic food products
Dependence on external energy sources
Number and scale of natural disasters
Political stability

Economic stability

Level of economic diversification

Existence of an early warning system for
emergencies
Dependence on climatic conditions

Source: compiled by the author from (Zalizniuk, 2019).
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tons/year

tons/year; % of domestic
consumption

tons/year; % of domestic
consumption

tons; % of domestic
production

tons, % of domestic
consumption for a certain
period

tons/hectares

Index

% of domestic consumption

%
USD/year

%
USD/month
%
Reference year = 100
Number per capita

Index

% coverage, amount of
payment, UAH

%

%

Number of deaths per 100,000
newborns

%

Index
Index for each age group

Volatility index
%
Quantity, area, losses
Index

GDP growth rate,
inflation rate

Diversification index
Coverage, accuracy

Index
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For an objective and adequate assessment of food security assurance in
the state regulation system, since assurance includes provision, guaranteeing,
and insurance, additional criteria and indicators should be added to the key
criteria and indicators (Gudz, 2019), which take into account the availability of
the necessary instruments of provision, guaranteeing, and insurance, their
effectiveness, impact on various market participants, and the ability to adapt to

changes (Table 2).

Table 2

Additional criteria and indicators of food security
in the system of state regulation of the economy

Criteria

A clear and comprehensive
regulatory framework
governing food security
insurance

Availability of diverse and
affordable insurance
products covering key risks
in the agri-food sector

Auvailability of sufficient
and stable funding for state
support

Level of coverage of
agricultural producers and
crop areas with insurance
protection

Timely and adequate
compensation for losses in
the event of insured events

Increasing production
volumes, improving income
stability and attracting
investments in the agri-food
sector

Introduction of new
technologies and
approaches to agricultural
production

Introduction of new
technologies and
approaches to agricultural
production

Indicator

The presence of laws, resolutions, orders and other regulatory acts that determine
the types of risks subject to insurance, mechanisms for state support of insurance
(subsidies, guarantees, insurance)

Requirements for insurance companies engaged in agricultural insurance, the
procedure for concluding and executing insurance contracts

Mechanisms for settling insured events, regular review and updating of the
regulatory framework, the presence of a clear division of responsibility between
state bodies and insurance companies

The number of available insurance products for different categories of producers

The presence of agricultural insurance products that cover risks associated with
weather conditions (drought, frost, hail, floods), plant and animal diseases and
pests

Simplicity and clarity of insurance terms

Amount of funds allocated for state support, including for agricultural insurance
Share of state support in the total volume of insurance premiums

Effectiveness of budget funds use

Availability of alternative sources of financing

Share of agricultural producers with insurance protection

Share of insured crop areas out of total crop areas

Share of insured livestock out of total livestock

Regular review and adaptation of insurance terms to changing climatic conditions
Average term of insurance compensation payment

Relationship between the amount of insurance compensation and actual losses
Number and amount of settled insurance claims

Level of satisfaction of agricultural producers with the process of settling
insurance claims

Change in agricultural production volumes

Stability of agricultural producers’ incomes

Volume of investments in the agri-food sector

Level of digitalization of business processes, use of agro-innovations (precision
farming)

Share of production of environmentally friendly products
Development of Internet networks

Use of satellite data and remote sensing, introduction of index insurance, use of
digital platforms

Staff training
Number of information campaigns and training seminars for agricultural producers
Accessibility of information

Source: compiled and supplemented by the author according to (Gudz, 2019).
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Thus, we get a system of criteria for assessing food security (Figure).

Level of coverage of agricultural [ Availability ]
producers and crop areas with
insurance protection [ Accessibility ]
e ilizati
Availability of sufficient and Utilization
stable funding for state support ]
R )

. Stability
Availability of diverse and | Food _SeC_u rity ( ] ]
affordable insurance products that criteria Introduction of new  technologies
cover key risks in the agri-food and  approaches to agricultural
sector production
\_ ) . J
(" _ . )
(. Increasing _productlon _v_olumes,
Timely and adequate compen- improving income  stability and
gatlondfor Iotsses in the event of attracting investments in the agri-
insured events food sector
J p\. J
Availability of a clear and Criteria for _ensuring effe:cttive
comprehensive regulatory frame- communication and training of
work agricultural producers
- J

System of food security criteria

Source: compiled by the author.

The outlined criteria and indicators should be used for regular monitoring
and assessment of the effectiveness of food security assurance in the state
regulation system, identification of problem areas and development of measures
to eliminate them, formation and implementation of state policy for various
categories of agricultural producers. At the same time, along with the national
level, it is recommended to apply them also taking into account regional
characteristics and ensuring transparency and openness in the assessment and
reporting process. That is, the use of these criteria and indicators will allow a
more objective assessment of the effectiveness of food security assurance in the
state regulation system and develop measures to improve it.

As of January 1, 2025, Ukraine’s food security remains under the
influence of the long-term consequences of full-scale armed aggression,
which significantly affected all aspects of the agri-food system. In Table 3, 4
systematize quantitative and qualitative indicators that reflect the current
state of food security assurance.

Quantitative indicators of food security insurance as of January 1, 2025
indicate a gradual stabilization of the agri-food system of Ukraine. The
production volumes of grain crops remain at a sufficient level to meet
domestic needs, however, the share of imports in total consumption
continues to exceed optimal limits, which indicates continued dependence
on external sources. The high share of household spending on food and
inflationary pressure on food products are indicators of limited economic
accessibility of food for broad segments of the population. Despite
moderate GDP growth and increased investment in the agricultural sector,
the level of insurance coverage of farmers, as well as the share of the
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introduction of innovative technologies, remains insufficient. This necessi-
tates the strengthening of state policy on the development of agro-insurance
institutions, stimulation of digitalization and diversification of production in
the context of strengthening national food security.

Table 3
Quantitative indicators of food security assessment in Ukraine
as of 01.01.2025
Grain production, million tons (State Statistics Service of Ukraine, 2025) 55
Availability Share of imports in total consumption, % (Ministry of Agrarian Policy and 12

Food of Ukraine, 2025)
Food stocks, days of consumption (FAO, 2025) 45
Share of household expenditure on food, % (State Statistics Service of

Ukraine, 2025) 48

Accessibility | Consumer food price index (annual increase), % (National Bank of 182
Ukraine, 2025) ’
Unemployment rate, % (State Statistics Service of Ukraine, 2025) 9.5
Prevalence of malnutrition among the population, % (WFP, 2025) 6.3

Utilization Stunting in children under 5 years of age, % (UNICEF Ukraine, 2025) 9.1
Access to safe drinking water, % (WHO, 2025) 92
Food price volatility index, % (FAO, 2025) 124

Stabilit Number of natural disasters affecting the agricultural sector, cases (State 7

y Emergency Service of Ukraine, 2025)

GDP growth rate (annual), % (Ministry of Economy of Ukraine, 2025) 31
Share of insured agricultural areas, % (Ministry of Agrarian Policy and 18
Food of Ukraine, 2025)

JEUEIEE Share of insured livestock, % (AgroPortal, 2025) 11

coverage
Average term for payment of insurance compensation, days (National 45
Commission for Regulation of Financial Services Markets, 2025)
Volume of state financing of agricultural insurance, UAH billion 12
(Ministry of Finance of Ukraine, 2025) '

. . Share of subsidies in insurance premiums, % (Ministry of Agrarian Policy

Financing and Food of Ukraine, 2025) 35
Number of available financial instruments for farmers (Ukrainian 5
Agrarian Fund, 2025)
Share of innovative technologies implemented in agriculture, % (Institute 29
of Agrarian Economics, 2025)

. Level of digitalization of the agricultural sector, % (Ministry of Digital

Technologies Transformation of Ukraine, 2025) 28
Share of organic products in total production, % (Federation of the 35
Organic Movement of Ukraine, 2025) '
Volume of investments in the agricultural sector, billion UAH (State 48
Statistics Service of Ukraine, 2025) )
Growth of agricultural production (annual), % (Ministry of Agrarian

Investments Policy and Food of Ukraine, 2025) =
Stability of agricultural producers’ incomes, coefficient of variation 05

(Institute of Agrarian Economics, 2025)

Source: compiled by the author based on the above sources.
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Table 4
Qualitative indicators of food security assurance
in Ukraine as of 01.01.2025

Criteria Indicators Assessment

Partially updated in accordance with EU
Relevance of legislation in the field of = requirements; requires further harmonization

food security (State Service of Ukraine on Food Safety and
Legal Consumer Protection, 2024)
framework
R - Food Security Strategy of Ukraine until 2027
':c\t/?c:lnabllggé of strategic documents and approved; operational implementation plan in
P place (Cabinet of Ministers of Ukraine, 2024)
T . Limited; mainly for large farms; needs
g\rls]'é&rf'“ty B TREITES LREaEts expansion for small and medium-sized
Insurance producers (AgroPortal, 2025)
products

Partial; introduction of new products that take
into account modern climate challenges is
necessary (AgroPortal, 2025)

Coverage of risks related to climate
change and natural disasters

Communication = Availability of awareness-raising and Limited number of programs (Caritas
and training training programs for farmers Ukraine, 2024)

Source: compiled by the author based on the sources indicated.

Quialitative indicators allow assessing the systemic and institutional
prerequisites for ensuring food security. As of the beginning of 2025, there
has been a partial update of the regulatory framework in accordance with
European standards, however, there is still a need for harmonization and
development of by-laws regulating agricultural insurance. Strategic
documents, in particular the Food Security Strategy of Ukraine for the period
until 2027 (Cabinet of Ministers of Ukraine, 2024, July 23), create the basis
for medium-term planning, however, the effectiveness of implementation
remains limited due to low awareness of producers and the lack of systematic
training programs. The offer of insurance products is uneven and focused
mainly on large enterprises, which creates a risk of deepening disparities
between producers. In general, qualitative indicators confirm the need to
strengthen the institutional capacity of the state regulatory system in the field
of food security by expanding the functionality of insurance mechanisms,
increasing transparency and developing communication mechanisms with
the agricultural environment.

Defining clear criteria and indicators for assessing food security
assurance in the state regulatory system is an urgent need for the successful
recovery and development of Ukraine in the post-war period, which will
contribute to ensuring national security, effective restoration of the agro-
industrial complex, development of sustainable agriculture and improvement
of the state regulatory system, thereby guaranteeing access to high-quality
and safe food for every Ukrainian. This task requires consolidated efforts of
the state, scientists, business and the public.
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4. Advantages of the proposed updated food security assessment
system

In fact, an objective assessment of food security assurance in the state
regulation system according to the proposed criteria and indicators reveals
significant advantages for the rapid recovery and rapid development of
Ukraine, since:

e accurately outlines the scale of the problem, provides a clear
understanding of the current state of food security, identifying specific
regions, population groups and sectors of the economy that have suffered the
most from the war, which allows for targeted allocation of resources and
development of effective assistance strategies;

» provides objective data on losses in the agricultural sector, destruction
of infrastructure and changes in consumer habits, contributes to the development
of substantiated specific plans and measures aimed at restoring production
capacities (agricultural machinery, seeds, fertilizers), rebuilding logistics chains
(elevators, ports, roads), supporting agricultural enterprises;

* becomes a convincing argument for attracting financial and technical
assistance from international organizations, governments of other countries
and donors, as it is supported by independent research and international
standards on needs and recovery plans, which increase confidence in Ukraine
and contribute to the mobilization of necessary resources;

« allows to monitor progress in restoring food security, identify new
challenges and timely adjust strategies and programs, which will ensure flexibility
and adaptability in the recovery process;

« allows to identify vulnerabilities and develop measures to address them,
reducing dependence on imports and increasing resilience to external shocks;

» promotes transparency and accountability in the use of resources aimed at
restoring food security, which increases public trust in the government and other
stakeholders.

At the same time, an objective assessment of food security assurance
in the state regulation system according to the proposed criteria and
indicators generates additional opportunities:

* helps to identify the most promising areas for investment in
the agricultural sector, such as the development of irrigation systems, the
introduction of modern technologies and support for organic farming;

« outlines such guidelines for stimulating innovation in the agricultural
sector as the development of new varieties of agricultural crops that are
resistant to climate change and the development of alternative food sources,
which contributes to the diversification of production, reducing dependence
on certain crops;

« allows for the development of more effective risk management
systems in the agricultural sector, including crop insurance, the creation of
reserve food stocks and the development of emergency response plans;
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*helps to develop integrated recovery programs aimed at the
development of rural areas, job creation, infrastructure improvement and
improving the quality of life in rural areas;

* serves as the basis for developing a more effective and targeted state
policy in the field of food security, including supporting producers,
regulating prices, and ensuring access to food for vulnerable groups of the
population.

Thus, an objective assessment of food security is an integral part of
the successful post-war reconstruction of Ukraine, providing a basis for
effective planning, attracting assistance, monitoring results, and opening up
new opportunities for innovation, diversification and development of rural
areas, strengthening national security and improving the well-being of
citizens.

Conclusions

Based on the results of the research, the criteria and indicators for
assessing food security in the system of state regulation for post-war recovery
are substantiated. The food security system of Ukraine during the war is
characterized, including production, logistics, economics, and international
assistance.

The choice of criteria and indicators for assessing food security in the
system of state regulation of the economy for post-war recovery depends on
many factors, which are systematized by: the context, purpose and objectives
of the assessment, methodological dimension, characteristics of the food
system and vulnerable population groups. Key and additional criteria and
indicators for assessment are proposed, and it is argued that they should be
used for regular monitoring and assessment of the effectiveness of food
security in the system of state regulation, for identifying problem areas and
developing measures to eliminate them, for forming and implementing state
policy for various categories of agricultural producers.

Thus, the hypothesis that an objective assessment of food security
Is an integral part of the successful post-war reconstruction of Ukraine is
confirmed. It provides the necessary information for effective planning,
attracting assistance, monitoring progress and adjusting strategies, opens up
additional opportunities for innovation, diversification and development of
rural areas, strengthening national security and improving the well-being
of citizens.

Prospects for further research include the development of an
integrated system of digital monitoring of food security assurance using geo-
information technologies and artificial intelligence. It is also advisable to
conduct an in-depth study of regional features of food security in the context
of decentralization and development of territorial communities.
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The full-scale invasion of the russian
federation into Ukrainian territory has signi-
ficantly changed the operating conditions for
trade enterprises, forcing them to adapt their
business processes to new challenges. Traditi-
onal management methods used before the crisis
proved inadequate for ensuring stable opera-
tions. This has created the need for the
implementation of new approaches focused on
digital transformation. The hypothesis of the
research is that the implementation of digital
technologies, such as CRM and ERP systems,
cloud services, analytical platforms, and arti-
ficial intelligence, positively impacts the stability
of trade enterprises under martial law and helps
maintain their competitiveness in crisis condi-
tions. The research applies methods of gene-
ralization, analysis, synthesis, systematization,
comparison, and scientific abstraction. It
examines how digital technologies contribute to
improving management efficiency, minimizing
risks, and maintaining the competitiveness of
enterprises. The results of the research indicate
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LUOPOBI3ALIAY
3ABE3MEYEHHI CTIMKOCTI
TOPTOBEJIbHUX
MNanPUEMCTB

THoenomacuimabrne emopeHenHss pocilicokol
gedepayii na mepumopiio Ykpainu 3Hauno 3mi-
HULO  YMOBU — (DYHKYIOHYBAHHSI  TOP2OGETbHUX
nionpuemcma, 3Myuwiyiouu ix aoanmysamu 0iznec-
npoyecu 00 HOBUX GUKIUKIE. Tpaouyilini memoou
VAPAGIIHHA, WO 3ACHMOCO8Y8AIUC 00 KPU3LU,
BUABUIUCS HEOOCMAMHIMU 0751 3a0e3NneyenHst Cma-
oinbHOl Oistibnocmi nionpuemcms. Lle cmeopuno
HeoOXIOHICMb  8NPOBAOJNCEHHS. HOBUX NIOX00I6,
OpIEHMOBaHUX HA YuPpogy mpancopmayiro.
Bucynymo einomesy, wo eénpoeadsicenns maxux
yugposux mexrnonoeiu, sk CRM- ma ERP-cuc-
memu, XMapHi cepsicu, aHalimuyni niamegopmu
ma wmyyHuil iHmenekm, nO3UmMuUeHoO 6NIUBAE HA
CMIEKICNG MOP206EIbHUX NIONPUEMCINE 8 YMOBAX
B0EHHO20 cmany ma oonomazae 30epieamu ix
KOHKYDEHMOCHPOMONCHICIG Y KPUZ0BUX YMOBAX.
3acmocosano memoou y3azanbHeHHs, aHATI3Y,
cunmesy, cucmemamu3ayii, NOPIGHAHH Ma HAYKO-
6020 abcmpaeysannsi. [locniodceno, wjo yugposi
MEXHONO2I Chpusiioms  RIOBUUEHHIO  eheKmug-
HOCMI ynpaeninHs, MIHIMIzayii pusuxie i 30epe-
JHCEHHIO KOHKYDEHMOCHPOMONMCHOCI NIONPUEMCIS.

Copyright © 2025. The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0. International License (CC-BY)

38 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 4


https://orcid.org/0000-0003-0599-2582
mailto:s.bay@knute.edu.ua
https://orcid.org/0000-0001-7488-9306
mailto:v.yelisyeyev@knute.edu.ua
https://orcid.org/0000-0003-0599-2582
mailto:s.bay@knute.edu.ua
file:///D:/!!!ЖУРНАЛИ/VISNIK/SF-2025/SF-4(162)2025/Укр-верстка/h%20%20%20https:/orcid.org/0000-0001-7488-9306
file:///D:/!!!ЖУРНАЛИ/VISNIK/SF-2025/SF-4(162)2025/Укр-верстка/v.yelisyeyev@knute.edu.ua
https://creativecommons.org/licenses/by/4.0/
http://doi.org/10.31617/1.2025(162)01

ENTREPRENEURSHIP

that digitalization is one of the key factors in
business stability during crises. The implement-
tation of digital technologies allows trade
enterprises not only to adapt to unstable
conditions but also to lay the foundation for
long-term development. The main challenges
related to digital transformation have been
identified, and recommendations for overcoming
them have been proposed.

Keywords: digitalization, business resili-
ence, trade enterprises, digital technologies,
martial law, digital transformation.

Pesynomamu docniosicennst cgiowams, wjo yugpo-
6I3aYist € OOHUM 3 KIIOHOBUX hakmopie cmadib-
Hocmi  Oi3Hecy 8 YMOBAX KPU30GUX — ABULY.
Bnposadoicennss yughpposux mexronoeivi 0ozeonse
MOP208eIbHUM NIONPUEMCIMEAM He Uute A0aniy-
samucs 00 HeCcmaOibHUX YMO8, a Ui 3aKAa0amu
OCHOBY 0JsL 00820CMPOKOBO20 PO36UMKY. Busha-
YeHO OCHOBHI MPYOHOW, NOB8 A3aHI 3 YUPPOBOIO
mpancghopmayicro, ma 3anponOHOBAHO PEKOMEH-
oayii wooo ix nodoaansl.

Knwuoei cnoea: muadposizailis, CTIHKICTh
0i3Hecy, TOproBeJbHI MiINIpPUEMCTBA, LU(POBI
TEXHOJIOTil, BOEHHMH CTaH, LU(dpoBa TpaHC-

(hopmarisi.

JEL Classification: D21, J32, L23.

Introduction

In the context of global economic instability, exacerbated by the full-
scale war in Ukraine, the digital transformation of business has transformed
from an innovative trend into a necessary condition for the survival and
sustainability of enterprises. These challenges are especially acute in the field
of trade, where the destruction of logistics chains, changes in consumer
behavior, infrastructure disruptions, and reduced demand require a radical
revision of management models.

The problem addressed by this research is the need to ensure the
sustainability of trade enterprises in conditions of exogenous shock, in particular
armed conflict, by implementing digital tools that will allow maintaining
operational efficiency, optimizing processes, and minimizing risks.

The issue of digitalization of the national economy is currently being
actively studied by scientists. The scientists who conducted research on
current trends in the development of the digital economy in Ukraine include:
I. Aksyonova, V. Apalkova, K. Buzhymska, O. Dannikov, M. Kyzym,
G. Kopteva, N. Kraus, N. Levitska, I. Odotyuk, O. Pizhuk, O. Raevneva,
O. Reshetnyak, A. Semenog, |I. Strutynska, V. Haustova, K. Shaposhnikov,
S. Scarlett, H. Yarovenko and others.

In particular, the work of Zaman et al. (2024) investigated the impact
of management on the effectiveness of digitalization processes in enterprises.
The need to apply personalized approaches to digitalization depending on the
company’s position in the market and the specifics of its activities was noted
by scientists Parviainen et al. (2022).

One of the works by scientists Bai and Kalinichenko (2023)
emphasized the importance of digitalization of society in general, in
particular educational processes and personnel training to increase the
innovative potential of enterprises.
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For their part, Fedulova and Dzhulay (2020) study best practices
aimed at supporting the internal and external brands of companies in various
areas of activity in crisis conditions.

However, the practical aspects of using digital solutions in trade
during the war by companies such as Rozetka, Silpo, and Epicenter remain
insufficiently covered. Therefore, this scientific gap became the subject of
the research.

The aim of the research is to determine the role of digital technologies
in ensuring the stability of trade enterprises in martial law, to analyze the
effectiveness of the use of specific IT solutions (CRM, ERP, clouds,
analytics), and to formulate recommendations for the implementation of
digital tools in a crisis environment.

To achieve the aim, it is necessary:

« t0o summarize theoretical approaches to the concept of digital
transformation in business;

« to investigate modern digital practices of Ukrainian retailers;

« to assess the effectiveness of implemented solutions using quantitative
indicators;

« to identify barriers to digitalization and provide recommendations for
overcoming them.

The hypothesis of the research is the assumption that the
implementation of digital tools allows significantly increase the resilience
of retail enterprises to external shocks, in particular to the consequences of
armed conflict.

To test the hypothesis, a combined methodological approach was used:
comparative analysis before/after the implementation of digitalization (using the
examples of the companies Epicenter, Silpo, Rozetka); case method in-depth
study of Bitrix24, Power Bl, Google Cloud application models; elements of
statistical analysis — assessment of performance indicators; content analysis
of public reports, regulatory legal acts and expert interviews.

Information base is official company reports, Opendatabot data,
Microsoft Ukraine publications, Kyivstar Business Hub, documents on the
use of CRM/ERP in the retail sector.

Structurally, the article has three main sections. The first section
examines the theoretical aspects of digitalization, in particular the concept,
meaning and main directions of digital transformation. The second section is
devoted to the analysis of the impact of digitalization on the sustainability of
retail enterprises, in particular its role in improving operational activities,
increasing competitiveness and minimizing risks. It also highlights the key
digital tools and technologies used by enterprises, in particular CRM and
ERP systems, cloud platforms, analytical systems and artificial intelligence.
The third section characterizes the challenges and risks of digital transfor-
mation, issues of cybersecurity, financial constraints and the need to develop
digital literacy of personnel. The conclusions summarize the results of the
research and formulate practical recommendations for the effective
implementation of digital technologies in the retail sector.

40 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 4



ENTREPRENEURSHIP

1. Theoretical aspects and concepts of digitalization
1.1. The concept and meaning of digitalization

Digitalization is the process of introducing digital technologies into all
areas of an enterprise’s functioning, which involves transforming business
models, automating processes, integrating analytics and digital platforms to
increase the efficiency and adaptability of the organization. Unlike compu-
terization, which focuses on automating individual tasks, digitalization
encompasses changing organizational logic and creating new forms of value
for customers (Parviainen et al., 2017).

The European Commission defines digital transformation as the use
of digital technologies to significantly improve productivity, compe-
titiveness of enterprises and interaction with customers (European
Commission, 2020). According to Schwab’s study (2017), digitalization
is the foundation of the Fourth Industrial Revolution, which is shaping
new economic paradigms.

In the context of martial law in Ukraine, the importance of digital
technologies has grown rapidly. Retail companies are forced to restructure
their operating models, switch to remote service formats, and automate
logistics and financial processes. According to Opendatabot data (2023,
October 23), over 60% of enterprises in the retail sector in Ukraine have
implemented new digital solutions, including CRM, ERP, cloud services, and
analytical platforms, in the past two years.

1.2. The main directions of digital transformation of trade enterprises

Business process automation. The implementation of digital platforms
(ERP, SCM, BPM systems) allows enterprises to automate routine
operations: order processing, inventory management, logistics, accounting.
This reduces the impact of the human factor, increases the accuracy and
speed of operations (Davenport & Harris, 2007).

Cloud technologies. The transition to cloud services (Google Cloud,
AWS, Microsoft Azure) provides continuous access to data, flexibility of
scaling, and reduced costs for IT infrastructure. In wartime, clouds become
critically important for data storage and ensuring work during relocation
(Bhandari et al., 2025).

Development of e-commerce. Digital trading platforms allow
enterprises to sell online, reducing dependence on physical infrastructure.
Marketplaces, mobile applications, integration with payment systems allow
you to expand markets and maintain a customer base (Natorina, 2021).

Big Data Analytics. Using analytics platforms (Power BI, Tableau,
QIik) helps businesses analyze customer behavior, forecast demand, optimize
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inventory, and evaluate the effectiveness of marketing campaigns in
real time.

Artificial intelligence and machine learning. The use of Al for
chatbots, recommendation systems, and query recognition allows for perso-
nalized service and reduced customer support costs.

Cybersecurity. The increase in the volume of digital transactions
requires new approaches to data protection. The implementation of multi-
factor authentication, backups, and intrusion detection systems (IDS) are
critically needed, especially given the increase in the number of cyberattack
attempts. From the beginning of January to February 20, 2025, cyberattacks
were carried out on at least 25 Ukrainian enterprises engaged in the
development of automated process control systems and related to electrical
installation work, and on four more enterprises specializing in the design and
production of equipment for drying, transporting, and storing grain (State
Service for Special Communications and Information Protection of Ukraine,
2025, March 20).

Electronic interaction with government agencies. Electronic
document management (Vchazno, 2021), reporting through digital channels,
and digital signatures reduce time, costs, and bureaucratic barriers.

Thus, the main directions of digital transformation of commercial
enterprises cover a wide range of technologies from the automation of
internal processes to the use of cloud services, analytics, artificial
intelligence and digital channels of interaction with the state. Each of these
directions not only increases operational efficiency, but also ensures the
adaptability and stability of business in martial law conditions. Therefore,
digitalization becomes not just a tool for optimization, but a key factor in
the survival and development of enterprises in conditions of high
uncertainty and risks.

1.3. The impact of digitalization on the resilience of trade enterprises

In modern business conditions, especially during martial law, ensuring
the sustainability of commercial enterprises is becoming one of the key
management tasks. Business sustainability is understood as its ability to
function effectively in conditions of uncertainty, maintain competitive
positions, ensure financial stability and adapt to changes in the external
environment. The introduction of digital technologies is a powerful tool that
allows you to achieve these goals by increasing the level of automation,
accelerating decision-making processes and reducing operating costs.

One of the key factors that determines the need for digital
transformation of commercial enterprises is the growing volatility of the
market and the uncertainty of the economic situation. Changes in consumer
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behavior, disruptions in supply chains, fluctuations in demand and the need
to quickly respond to new challenges require businesses to increase
flexibility and adaptability. In this context, digitalization allows you to create
effective business process management mechanisms that provide operational
control over key aspects of the enterprise’s activities, such as logistics,
finance, marketing and personnel management.

Digital technologies are significantly changing the mechanisms of
interaction between enterprises and their customers. The implementation
of CRM systems, chatbots, personalized electronic services and mobile
applications contributes to the formation of a better customer experience,
which in turn increases the level of consumer loyalty and ensures the stability
of sales. The use of analytical platforms allows enterprises to receive timely
information about the market, analyze consumer behavior and predict trends,
which allows them to make more informed strategic decisions.

No less important is the impact of digital technologies on cost
optimization. Automation of business processes helps to increase labor
productivity and reduce the need for human resources to perform routine
operations, which reduces the operating costs of enterprises. The use of cloud
technologies allows you to reduce costs for supporting IT infrastructure, and
the introduction of digital payment systems simplifies financial management
processes and helps increase the transparency of financial flows.

Digitalization is a powerful factor in increasing the resilience of
commercial enterprises, allowing them to quickly adapt to changes, ensure
operational continuity, minimize risks and open up new opportunities for
development. In conditions of martial law, this process becomes even more
relevant, as digital technologies help enterprises continue their activities even
in conditions of limited physical access to resources, logistical problems and
instability of the economic environment (Blakyta et al., 2025).

2. Digital tools and technologies
2.1. Types of digital technologies

Digitalization has become one of the key transformation areas of
commercial enterprises in the 21st century. It has become particularly
relevant in wartime, when traditional business processes have undergone
significant changes due to logistical difficulties, risks to personnel and
infrastructure, and the need for rapid adaptation to an unstable environment.
Digital tools make it possible to ensure the stability of enterprises, the
efficiency of management decisions, the preservation of the client base, and
adaptation to new realities (Table 1).
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Table 1

Functions and benefits of key digital tools

Category

CRM-systems

ERP-systems

Bl-systems

Power Bl

Electronic document
management systems

Cloud services

SCM systems

E-commerce platforms

Marketing platforms

Chat bots and omnichannel
platforms

Project management systems

HRM/HCM systems

| Functions

Customer database management;
automatic generation of offers;
integration with call center and
social networks; automated sales
funnels

Inventory control; supply
management; financial
accounting and reporting;
personnel management

Sales analysis; demand
forecasting; comparison of
planned and actual indicators;
identify trends

Integration with Excel, SQL,
CRM, ERP; publishing reports
online; auto-update data;
adaptive dashboards

Creation and signing of
electronic documents; electronic
signature; integration with
accounting

Collaboration; backup; remote
access; data protection

Supply planning; inventory
management; logistics
optimization

Catalog management; integration
with CRM, ERP, payment
systems; logistics automation;
sales analytics

Customer segmentation;
launching newsletters; multi-
channel campaigns; click-
through rate analytics
Autoresponders; ordering in
messenger; forwarding to the
operator

Creating tasks; controlling
deadlines; productivity analytics

Electronic personnel files;
vacation schedules; time
tracking; staff turnover analytics

Source: compiled by the authors.

’ Benefits

Increase conversion; reduce
churn; fast service; customer
satisfaction

Synchronization of departments;
minimize errors; reduce costs;
efficiency

Data-driven solutions;
performance monitoring;
shortage forecasting; assortment
optimization

Operational procurement
management; control of logistics
costs; tracking consumer
behavior

Time reduction; avoidance of
document losses; continuity
of document flow

Business continuity; data
protection; team collaboration

Reducing warehousing costs; fast
delivery; coordination with
suppliers

Reducing costs; access to new
markets; flexible pricing

Increasing engagement; repeat
sales; saving marketers’ time

24/7 availability; reducing load;
quick response

Transparency of work; timely
execution; responsibility in the
team

Less paperwork; convenience for
HR and accounting; quick
processing of changes

CRM systems (Customer Relationship Management) are an integral
part of modern customer relationship management. In the field of trade, they
allow not only to keep a complete history of interactions with each buyer, but
also to segment the audience, analyze behavioral patterns, and automate
marketing and sales processes.
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ERP systems allow you to centrally manage all key processes of the
enterprise: from accounting for goods to logistics, procurement, finance, and
personnel management. This is especially important in times of crisis, when
the efficiency and accuracy of data are crucial.

Bl platforms provide analytical support for decision-making. They
collect large amounts of data from various sources and provide tools for their
visualization and in-depth analysis.

Cloud services provide access to enterprise resources from anywhere
in the world. This is especially important when part of the staff is located in
another region or country, or when offices and warehouses are physically
inaccessible.

Supply chain management (SCM) systems allow you to forecast needs,
manage supplies, and reduce the risks associated with shortages or excesses
of goods, which is especially critical in conditions of wartime resource
shortages.

Digital platforms for e-commerce allow you to organize online
sales — both through your own website and through marketplaces. In
conditions of physical restrictions, destruction of trade infrastructure or the
impossibility of conducting offline trade, these platforms have become
the only channel of interaction with the consumer for many enterprises.

Marketing platforms and automators (Marketing Automation
Platforms). In the context of the digital transformation of trade, it is important
not only to establish operational activities, but also to maintain
communication with customers. Marketing automation systems allow you to
create personalized e-mail, SMS, Viber or push campaigns, track the
effectiveness of advertising activities and conduct A/B testing.

Chatbots and omnichannel service platforms. Automated service has
become not only a trend, but also a necessity during wartime, when physical
contact is limited and the load on contact centers is maximum. Chatbots allow
you to process thousands of requests without human intervention, and
omnichannel support platforms combine all communication channels in a
single window.

Project and task management systems (Project Management Systems).
Effective team management is especially important in conditions of remote
work, changing schedules and geographical dispersion of employees. Task
management systems help maintain clarity in the implementation of plans,
delegation and reporting (Ministry of Digital Transformation of Ukraine, 2023).

HRM/HCM systems (Human Capital Management). In crisis
conditions, when teams change frequently or are under stress, automation of
HR processes allows you to maintain order and control over personnel
processes. This is also critical for ensuring legal compliance and labor
accounting.
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These tools form a digital infrastructure that supports the vital
activities of the enterprise in extraordinary circumstances. Their systemic
integration and strategic use are the basis of resilience, productivity and
flexibility of modern trade.

2.2. The use of digital technologies in Ukraine

In the context of a full-scale war, Ukraine has become an example not
only of resilience, but also of the dynamic implementation of digital
innovations in the field of trade. A significant number of enterprises, in
particular national retailers, have adapted their business models through
digital transformation, which allowed them to maintain competitiveness and
ensure operational sustainability. One of the most illustrative cases is the
Epicenter. The company invested in IT infrastructure even before the start of
hostilities, but it was the hostilities that became the impetus for accelerating digital
transformation. Due to the disruption of logistics chains and the loss of
warehouses, a significant part of operations was transferred to the digital
environment. In particular, in July 2020. Epicenter switched to electronic
document management using the VVchasno platform: up to 95% of contracts and
acts are executed electronically, up to 100 documents are signed daily, and on
peak days, about 300 contracts are signed monthly, and the transition itself, along
with employee training, took only 15 minutes. In addition, the SAPS/4AHANA
system was implemented to automate accounting, logistics, finance, and
procurement, as well as a CRM module to personalize interaction with customers.
The use of cloud solutions ensured continuous access to data even in the event of
physical damage to the center servers. The result was a reduction in the time it
takes to complete online orders, a decrease in the share of delivery errors, and a
significant increase in the share of online sales in the overall revenue structure
(Bezruk, 2023; VVchasno, 2021).

Retailer Rozetka consistently integrates advanced digital solutions to
improve operational efficiency and customer service quality. By imple-
menting the Google Analytics 360 platform in combination with BigQuery
cloud storage and integrating data from the ERP system, the company was
able to process huge amounts of data in real time and generate high-quality
recommendations for consumers (Google, 2016). This allowed it to increase
revenues from direct SMS mailings by 18%, and the average check by 9%.
The new architecture allows sending personalized e-mail mailings taking into
account ERP data, inventory and customer behavioral patterns.

In parallel, to optimize customer support, Rozetka implemented an
omnichannel service based on Zendesk in partnership with the integrator
Cloudfresh. The implementation of basic Zendesk modules, in particular
HelpCenter, allowed the retailer to increase the productivity of the support
service by 1.5 times and reduce the time to first response by 65% without the
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need to expand the staff. These activities have shown that a well-thought-out
digital architecture not only enhances the customer experience, but also
improves the resource efficiency of business processes. The strategic use of
data and digital platforms allows Rozetka not only to optimize internal
operations, but also to increase the return on marketing campaigns, while
strengthening its competitive advantages in the e-commerce market
(Cloudfresh, 2019).

The Silpo chain confirms its strategic course for digital transformation
aimed at optimizing services and improving customer experience. In
July 2020, the chain introduced the Scan & Go system ("Free Checkout™) —
a technology for self-scanning goods via a mobile application and self-
service checkouts ("Self-checkouts"). As part of the pilot launch, more than
75,000 participants of the "Own Account" program used this service; Scan &
Go is currently available in 59 supermarkets, which significantly reduced
time at the checkout, minimized queues, and increased service speed in
conditions of mass customer presence in shopping centers. In addition, back
in December 2018, Masterpass QR was integrated into the Silpo application,
thanks to which buyers can make payments in one scan in more than
230 stores. This supports a wide range of customers — even those whose
devices do not support Apple Pay or Google Pay — and indicates universality,
inclusiveness, and high-tech use. The Silpo chain is actively modernizing
both the front office through innovative customer interactions and the back
office through digital systems. Currently, the Silpo chain has established
itself as one of the leaders of innovative retail in Ukraine, ensuring
operational stability, reducing the load on cash registers, and significantly
improving customer convenience (Silpo, 2018, December 22).

Kasta also demonstrates high adaptability. In particular, the use of
the Similarweb platform has expanded its capabilities for analyzing the
competitive environment and optimizing marketing costs. Using the IT tool,
Kasta tracks competitors’ investments, analyzes changes in advertising
strategies, and identifies new product categories, which resulted in a 2.5-fold
increase in sales in the second half of 2024. The digital direction also
accompanied the optimization of sales channels and the adaptation of
marketing strategies in real time, which helped Kasta maintain flexibility in
the face of crisis changes in the market (Similarweb, 2024).

This experience illustrates the importance of a multi-level digital
strategy: competitive analysis tools, big data analytics, and cloud solutions
help not only optimize current operations, but also quickly respond to market
changes, increase profitability, and strengthen positions in the Ukrainian
e-commerce arena.

Comparative characteristics of the digital tools used and the achieved
results are presented in Table 2.

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 4 47



ENTREPRENEURSHIP

Table 2
Digital tools and prospects for the development of trade enterprises

Prospects for the
development

Digital tools Achievements

Expansion of self-service

Scan & Go via mobile Over 75,000 users of the "Vlasny checkouts

application Rahunok" program - .

Silpo ("Vilnokasa") Deployed in 59 stores ggggr:gﬁi%;?éfn o
QR payment Payment with one scan in over .
Masterpass 230 points T pIEEn BITE @i -

analysis of user behavior

Al personalized
recommendations

Google Analytics360 + | Increased marketing revenue, Chatbot and bot support

Rozetka BigQuery Zendesk for customer support productivity,

omnichannel support response speed expansion
Deep CRM + BI
integration
Al variable pricing
Kasta Competent analysis via | Analytics gave 2.5 times sales Realtime Bl dashboards
Similarweb growth in 2024 Internal Bl infrastructure

for marketing and logistics

Cloud solutions for data

availability ion of Al lodisti
Transferring business operations Integratloq of Al logistics
SAPS/4AHANA to the cloud and analytics
ERP CRM module Deep CRM

Continuous access to data in case
of loss of physical infrastructure
Reduction of online order time,
delivery errors, growth of online
sales

Epicenter icati
picente communication

Development of mabile
channels for customers

Cloud solutions for data
availability

Source: compiled by the authors based on (Cloudfresh, 2019; Fozzy Group, 2020, July 2;
Silpo, 2018, December 22; Similarweb, 2024).

Therefore, Table 2 shows the formation of a new paradigm in the
management of trade enterprises where digitalization is not only a tool for
increasing efficiency, but also a means of ensuring flexibility, stability, and
strategic advantage in an unstable environment.

3. Risks and challenges of digitalization

Despite the numerous advantages of digital transformation, its
implementation is accompanied by a number of complex risks that can
significantly affect the effectiveness of the implementation of digital
solutions in commercial enterprises. One of the most acute of them is the
growth of cyber threats, which has become especially relevant in war
conditions. The intensification of hacker attacks, the spread of malicious
software, phishing campaigns, and the increase in the use of ransomware
create serious threats to the continuity of business processes. System
vulnerability is often exacerbated by the lack of multi-layered protection,
outdated software, or a low level of staff awareness of the basics of cyber
hygiene (Bezhan & Rozhko, 2023).
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Another significant barrier to digital transformation is the high
financial cost of implementing technologies. Small and medium-sized
enterprises often do not have the opportunity to invest in the purchase of
licensed software, hardware upgrades, payment for IT consulting, or
provision of continuous technical support. In addition to initial costs,
digitalization requires sustained investments in infrastructure support, system
upgrades, cybersecurity, and staff training, which places additional strain on
enterprise budgets (Omowole et al., 2024).

There is also a low level of digital literacy among staff. Employees
who are not prepared to work with new digital platforms may make mistakes,
which reduces the effectiveness of automation. Insufficient understanding of
the principles of CRM, ERP and BI systems leads to an increase in the
workload of technical departments and slows down the company’s adaptation
to new digital formats. The formation of an internal culture of digital
competence requires time, resources and additional organizational efforts
(Sytnyk & Tarkanii, 2024).

The instability of telecommunications infrastructure, which arises as
a result of military operations, power outages or cyberattacks on critical
facilities, creates additional risks. In the event of loss of communication or
access to cloud services, companies may lose control over supply chains,
electronic document management, warehouse accounting or interaction with
customers. The reliability of digital systems in such conditions requires not
only high technical stability, but also the availability of backup scenarios and
autonomous recovery tools.

In addition to technical and organizational barriers, enterprises face
regulatory restrictions and legal uncertainty. The implementation of
international standards for the protection of personal data, such as GDPR, or
national requirements for electronic document management requires
companies to make changes to the internal regulatory framework, which is
often accompanied by additional costs for legal support and auditing.

Separately, it is necessary to dwell on the factors of resistance to
change from the side of personnel and management. Digital transformation,
like any strategic change, is inevitably accompanied by psychological
discomfort, doubts about the feasibility of innovations, fears of losing a job
or excessive control. The lack of proper communication of the benefits of
digitalization leads to passive or even active resistance from employees. To
overcome this challenge, it is necessary to implement motivation programs,
internal training and employee involvement in the transformation process at
the early stages (Ministry of Digital Transformation of Ukraine, 2023).

In the context of a full-scale war, the role of cyber threats is especially
growing. With the beginning of a full-scale war, Ukraine has become a target
for numerous cyber-attacks aimed at destabilizing critical infrastructure,
financial institutions, and government agencies. According to research,
in 2023, Ukraine suffered more than 600 cyber-attacks, which is a fifth of all
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cyber-attacks in the world (Center for Democracy and the Rule of Law, 2024,
September 4; Olteanu, 2024). Such attacks are diverse in execution and can
lead to reputational or financial losses and disruption of business operations:
data leakage — unauthorized movement or theft of confidential
information can cause financial and reputational losses;
social engineering — attacks that use psychological manipulation to
gain access to company systems;
phishing — fraudulent emails or messages aimed at obtaining
confidential information;
DDoS attacks — overloading a system with requests with the aim of
disabling it.
To effectively counter malicious intrusion, it is advisable for
enterprises to follow a number of recommendations:
« Implementing multi-layered protection: using modern solutions to
protect the network and devices, such as FortiGuard, FortiMail, and FortiAl.
« Staff training: increasing employee awareness of cyber threats and
methods for avoiding them.
« Regular cyber diagnostics: conducting penetration tests and assessing
the vulnerabilities of the information environment.
« Data backup: creating backup copies of important information for
recovery in the event of an attack.
« Collaboration with specialists: involving cybersecurity experts to
develop and implement effective protection strategies (Yilmaz et al., 2023).
Despite the obvious advantages of digital transformation, its
implementation is accompanied by a number of serious challenges, both
technical and organizational and psychological in nature. The most
threatening are the growing cyber risks, which in wartime conditions have
acquired a systemic scale, creating a potential danger to the continuity of
business processes and the preservation of critical data. Additional barriers
remain high costs of digitalization, low digital literacy of personnel,
infrastructural instability, legal uncertainty and resistance to change from the
side of employees. To overcome these difficulties, commercial enterprises
need to implement comprehensive approaches to cyber protection,
systematically invest in personnel training, modernization of IT infrastruc-
ture and the formation of a digital culture in the organization.

Conclusions

The research analyzed key digital tools implemented by Ukrainian
retail enterprises under martial law, including CRM and ERP systems, cloud
services, analytical platforms, electronic document management, and
solutions based on artificial intelligence. Based on the analysis of practical
cases of the companies Epicenter, Rozetka, Silpo, and Kasta, it was proven
that digitalization significantly increases adaptability, operational efficiency,
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and business resilience to crisis conditions. The hypothesis about the positive
impact of digitalization on the viability of retail enterprises under war
conditions was confirmed by both quantitative and qualitative indicators, in
particular, in reducing order processing time, increasing NPS, reducing
logistics costs, and increasing document flow efficiency.

The scientific novelty of the research lies in the integrated approach
to studying the impact of digitalization on the resilience of retail enterprises
under armed conflict. Unlike previous developments, the research analyzes
in detail the military challenges of digital transformation in Ukraine:
cyberattacks, infrastructure instability, and resource limitations.

The implementation of digital tools covers several key areas: business
process automation, the use of cloud services, resource management systems
(ERP), customer databases (CRM), analytics tools (Bl) and electronic
document management platforms. CRM systems contribute to increased
personalization of service, customer retention and increased sales. ERP
platforms integrate finance, logistics, inventory and human resources into a
single management system, which allows for better coordination and
transparency. Bl tools play a critical role in data-based decision-making,
and cloud technologies guarantee business availability regardless of geo-
graphical location and physical infrastructure security.

At the same time, digitalization is accompanied by a number of risks,
the most important of which is the growth of cyber threats. This is all the
more relevant now that cyber-attacks from the aggressor state, data leaks,
phishing and social engineering are becoming regular threats to Ukrainian
business. Low levels of digital literacy among employees, high initial
investments, unstable internet connections, legal uncertainty, and resistance
to change form a multifactorial barrier to effective transformation.

However, the existing threats do not negate the potential of
digitalization; on the contrary, enterprises that integrate digital tools
systematically and strategically demonstrate a higher level of adaptability,
scalability, and readiness for future challenges. Retail chains that previously
automated key processes turned out to be better prepared for war, retained
customers and assets, and also entered new sales channels. Thus,
digitalization is not just a tool for modernization, but a condition for survival
and sustainable development of business in conditions of uncertainty.

To ensure effective digital transformation, it is necessary to apply a
comprehensive approach that includes investments in technology, formation
of digital skills of personnel, strengthening cyber defense, adaptation of
regulatory processes, and change of organizational culture. Only under such
conditions will retail enterprises be able not only to overcome modern crises,
but also to gain long-term competitive advantages in the digital economy.

Future scientific research should focus on several areas. First, it
is modeling the economic efficiency of digital investments in crisis
conditions, taking into account industry specifics and business scale. Second,
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it is promising to study the social and psychological factors of digital
transformation, in particular, resistance to change, the level of digital culture,
and staff motivation. Third, it is necessary to conduct a deeper analysis of the
relationship between the level of cyber protection and customer trust in
trading platforms in conditions of military and post-war instability. It is also
relevant to study the impact of state regulatory policy on the intensity of
digitalization of small and medium-sized businesses. Special attention should
be paid to the development of artificial intelligence in the management of
trading enterprises, in particular in the field of demand forecasting,
assortment formation, and service personalization.
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Bunamxoei obcmasunu 6ocnnozo cmamy,
EKOHOMIYHA MYPOYIeHMHICMb 6 KPAini, OuHaMiY-
HULL PO36UMOK 2100a7IbHOO (hapmayeemuuHozo
PUHKY 6NIUBAIOMb HA NIOXO0U 00 (DIHAHCO8020
NAAHY6aHHS.  (hapmayesmudHux — niONPUEMCME.
Baswicrusum 3a maxkux ymos cmae noeonamHs
MPaoUYIHUX Memoois (PiHAHCOB8020 NIAHYBAHHA 3
CYHACHUMU AHATIMUYHUMU MA CIMAMUCIUYHUMU
IHCmpyMeHmamu, uwjo 00360J5€ A0ANMY8aAMUCs 00
306HIWHIX BUKIUKIE ma 3abe3neyumu cmilike
3pOCMants 00X00i6. J{oChiOdNCceHHs [PDYHMYEMbCs
Ha 2inomesi Npo ICHY8AHHA KOpenAyii Midxc
@inancosumu  NOKAZHUKAMU  hapmMayesmudHux
KOMNauitl (uucmum 00xoo0om) i pisHem ingec-
muyit, 00Cs20M HemMamepiatbHux aKmugie U
mpyoosumu pecypcamu. Memoro cmammi € 8us16-
JIeHHs. Ma OYiHKA 8NIUGY KIIOYOBUX YUHHUKIE HA
0oxio apmayesmuynux nionpuemcms. Y ooci-
OJICEHHI  3ACMOCOBAHO MEMOOU MeoPemuyHO2O
V3A2ANIbHEHHSA, CUCIEMHO20 AHANi3y, ZPYNYBAHHSA
ma abcmpazy8amHs,  CMAMUCMUYHI  Memoou
30upanHs ma o6podku iHpopmayii, 0edykyii ma
[HOYKYIL, CMamucmudHuil Memoo pecpeciliHoeo
auanizy. JlocniodxcenHs GuxkoHane 3a OaHUMU
Hepoicasnoi  cayorcou  cmamucmuxu  Yxpainu,
¢inarncosoi 3gimnocmi nionpuemcme apmayes-
MUYHOI 2a71y3i, OMPUMAHOT 3 AHATTMUYHUX CUCTEM
ma nopmanig Giokpumux Oanux: YouControl,

Copyright © 2025. The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0. International License (CC-BY)

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 4 55


https://orcid.org/0000-0002-1918-3164
mailto:i.ganechko@knute.edu.ua
https://orcid.org/0000-0002-4613-3525
mailto:kostyantyn.afanasyev@knlu.edu.ua
https://orcid.org/0000-0002-1918-3164
mailto:i.ganechko@knute.edu.ua
https://orcid.org/0000-0002-4613-3525
mailto:kostyantyn.afanasyev@knlu.edu.ua
https://creativecommons.org/licenses/by/4.0/
http://doi.org/10.31617/1.2025(162)04

ENTREPRENEURSHIP

on this data, the study generated consolidated
financial statements for Ukraine’s leading
pharmaceutical companies (those with the
highest net sales) for 2024. The impact of
specific factors on these companies’ revenue
levels was analyzed using regression analysis.
This allowed for an assessment of the strength
and direction of the influence exerted by internal
factors: investment levels, the share of intangible
assets, and the number of employees. The
obtained results can be used for more informed
revenue planning by pharmaceutical companies.
The identified relationships between revenue
and key factors enable the modeling of potential
financial outcomes under various development
scenarios. This empowers enterprises to opti-
mize cost structures, investments, and resource
management by focusing on indicators that
demonstrate a statistically significant impact on
revenue. Consequently, the study’s findings
serve as a valuable tool for supporting strategic
management decision-making.

Keywords: revenue, revenue planning,
investments, intangible assets, labor resources,
regression model.

JEL Classification: L52, 021, C60.

Introduction

Onenoamabom, Clarity Project, naykosux Odice-
pen. Cihopmosano yzaeanvreni 0ami Qinancosoi
36iMHOCMI NPOGIOHUX DaApMAYeBMUUHUX KOMNA-
Hitl Ykpainu 3a 2024 p., axi marome Haubinbuli
obcsaeu  uucmoeo 00xo0y. Ilposedeno amaniz
BNIIUBY OKPEMUX YUHHUKIG HA PigeHb 00X00Y hapm-
KOMNAHIl 3 BUKOPUCIAHHAM pezpeciliHo2o aHa-
J3Y, WO O003601UN0 OYIHUMU CUTY MA HANPAM
GNIUBY GHYMPIWHIX (DAKMOPIE. PIGHsI IHBeCMUYil,
YacmKy HemMamepiaibHux aKmueie ma KilbKOCmi
npayienuxie. Ompumani pe3yismamu MOdiCYymb
bymu euxopucmati 0nsi Oitbul 0OLPYHMOBAHOO
NIAHYBAHHS 00X00I8 PapmMayeemuyHux KOMIAHIU.
Buseneni 3anescrnocmi misie doxooom ma Kiro4o-
BUMU  YUHHUKAMU  O00380JAI0Mb  MOOT08amu
MOoCIu6l  hiHaHcos8i  pe3ynbmamu  3ad  Pi3HUX
cyeHapiis  pozsumky. Lle Oae 3mocy nionpu-
eMcmeam OnmuMiyeamu CMpyKmypy eumpam,
iHeecmuyiti ma YnpasuiuHsa pecypcamu, OpicHmy-
10YUCL HA Mi NOKA3HUKU, AKI MAr0mo CHAMUC-
MUYHO 3HAYYWULl 6naue Ha 00xio. Pesynbmamu
O00CTIONHCEHHST MOXCYMb  CIY2Y8aAmMu  IHCMpYMeH-
MomM NIOMPUMKU  NPULIHAIMINA  CIPAMESIYHUX
VAPABNIHCOKUX PIUUEHD.

Kniouosi canoea: nmoxin, IUIaHyBaHHS
JIOXO[IIB, 1HBECTHII], HEMaTepiallbHi aKTUBH, TPY-
JIOBi peCypCH, perpeciifHa Mozelb.

The use of adaptive and flexible revenue planning methods to ensure the

financial stability and competitiveness of enterprises is one of the main functions
of financial management of pharmaceutical companies in conditions of market
uncertainty. Domestic pharmaceutical enterprises during martial law in Ukraine
not only provide critical needs for medical care, but also contribute to the
development of the country’s export potential, strengthening its competitiveness
in the global market. The volume of production of basic pharmaceutical
products and preparations in 2024 reached UAH 63 496 million, which is 14.7%
more than in 2023. Pharmaceutical products worth UAH 9 898.2 million were
sold outside Ukraine, in the total volume of exported industrial products this
share is 15.9% (State Statistics Service of Ukraine, n. d.).

It is export that largely stimulates the development of necessary
research in this area, since pharmaceuticals is a science-intensive industry
that cannot develop without the introduction of technological innovations.
An important direction of the pharmaceutical business is R&D (research and
development work), which ensures the creation of new drugs, prolongs the
life cycle of products, and competitive advantages of companies in the
market. Pharmaceutical companies need to modernize production facilities,
which requires significant financial resources, the main source of which is
revenue.
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Therefore, the issue of effective planning of income of pharmaceutical
enterprises is a relevant part of scientific research, which affects the
effectiveness of their activities, competitiveness in domestic and interna-
tional markets and contributes to the development of the Ukrainian economy
and strengthening the export potential of the country.

Given the significant importance of the pharmaceutical industry for
the economic and social development of the country, it is advisable to use the
generalized linear regression model with negative binomial distribution to
assess the dependence of the revenue of pharmaceutical enterprises on a
number of factors: the level of investment, the share of intangible assets in
the total assets of the enterprise and the number of employees.

The diverse financial and economic aspects of the functioning and
development of the pharmaceutical business are disclosed in the scientific works
of Ukrainian and foreign scientists, experts of international consulting agencies.

The issue of improving the system of indicators for assessing financial
condition, taking into account international standards of financial analysis, is
considered in the work (Posylkina & Gladkova, 2020). A comparative
analysis of national and foreign financial analysis systems was conducted;
the most significant differences were identified, it was proposed to unify and
bring the national practice of financial analysis closer to foreign experience
and IFRS, introducing it into the activities of domestic pharmaceutical
manufacturers, which will contribute to increasing the transparency of their
activities and investment attractiveness for foreign investors.

A significant part of scientific research in the field of pharmaceuticals
is devoted to the impact of the COVID-19 pandemic on financial
performance. In particular, an economic review of the state and trends in the
development of the global pharmaceutical market was conducted by the
authors (Voytko & Koroleva, 2021), in addition, an analysis of the indicators
of the state of functioning of the largest pharmaceutical companies in the
world was carried out and a correlation was established between the total
income of companies and expenses for research and development. The
conclusion of scientists about the significant impact of R&D investment on
the revenue of pharmaceutical companies is important. This conclusion is
also confirmed by Greek researchers in a scientific article devoted to the
search for a connection between the financial indicators of pharmaceutical
companies in Europe and investments in scientific research and development.
Based on the results of regression analysis, scientists have proven the
presence of a positive and significant correlation between R&D spending and
the operating profit of the enterprise (Asad & Homolka, 2023).

The results of the analysis of profitability trends of pharmaceutical
business entities in Ukraine are presented in the article (Shostak et al., 2022).
The authors present the dynamics of financial results and profitability
indicators of pharmaceutical companies over 10 years. The study showed that
in the period before the start of the full-scale war in Ukraine, the volumes of
production and sales of products manufactured by pharmaceutical industry
enterprises, operating profit and profitability level had positive dynamics.
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Scientists Zhaldak and Tokarskaya (2023) analyzed the impact of the
full-scale war of the Russian Federation against Ukraine on the activities of
domestic pharmaceutical companies. The authors substantiated the changes
that occurred in the volumes and structure of demand for medicines in
accordance with the latest trends in the external environment, and also
focused on the growth of innovativeness in drug production, the development
of digitalization of business processes of pharmaceutical companies and their
orientation towards cooperation with foreign partners.

The issue of the influence of exogenous and endogenous factors on the
innovative potential of the pharmaceutical business is presented in Kudyrko’s
work (2025). Among the main factors that contributed to the development of
innovations, the impact of COVID-19, the development of artificial intelligence
processes and modern marketing technologies were identified.

The challenge of ensuring the efficiency of the pharmaceutical business
through the implementation of the latest marketing strategies and innovative
marketing tools were considered by scientists Melnychenko (2024),
Lyutak et al. (2025).

Despite the availability of thorough research on the financial and
economic problems of the development of companies in the pharmaceutical
sector, the main attention in the publications is focused on such factors of
influence on financial results as innovations and marketing tools. These factors
are certainly significant and should be taken into account when planning the
income of a pharmaceutical enterprise. At the same time, identifying and taking
into account such internal factors as the level of investment, the share of
intangible assets, and the number of personnel in the pharmaceutical business
are critically important for ensuring financial stability and sustainable revenue
growth in a volatile market environment, which makes the study relevant.

The research is based on the hypothesis that there is a relationship
between the revenue of a pharmaceutical company, the level of investment,
the share of intangible assets and the number of employees, which affect the
forecast indicators of net sales.

The aim of the research is to identify and assess the impact of key
factors on the revenue of pharmaceutical companies.

The authors set key tasks, such as: to form a group of pharmaceutical
companies that are leaders in terms of net sales and to investigate on their
basis the existence of a relationship between the level of income and
investments, intangible assets and the number of personnel in order to further
use the results in the process of income planning. To carry them out, a
complex of general scientific methods was used, in particular theoretical
generalization, system analysis, grouping and abstraction, statistical methods
of collecting and processing information, deduction and induction, statistical
method of regression analysis — generalized linear regression with negative-
binomial distribution.

The research was conducted on the basis of financial reporting data of
pharmaceutical companies, whose type of economic activity according to the
classifier of types of economic activity (National Classifier of State Statistics
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of Ukraine 009:2010, 2010) belongs to groups 21.1 "Production of basic
pharmaceutical products™ and 21.2. "Production of pharmaceutical prepa-
rations and materials".

To create an empirical database for economic research, data from the
State Statistics Service of Ukraine, analytical systems and open data portals,
in particular, (YouControl, n. d.; Opendatabot, n. d.) were used.

In the first section of the main part of the article, generalized financial
reporting data of the leading pharmaceutical companies of Ukraine for 2024,
which have the largest volumes of net sales, an analysis of the main indicators
of their performance was conducted. The sample covers about 18% of
pharmaceutical companies in the industry on the Ukrainian market, it
accounts for the main share of the volumes of products sold (works, services)
and resources used. The second part conducts a regression analysis between
revenue (net sales) for a sample of pharmaceutical companies and factors
such as the level of investment and the number of employees. The third
section is devoted to conducting a regression analysis of the impact of the
level of investment and the share of intangible assets on revenue for a sample
of research companies.

Given the significant impact of the pharmaceutical industry on the
economic and social development of the country, the study, based on the use
of statistical tools, analyzed the dependence of pharmaceutical companies’
revenues on a number of factors: the share of investments, the share of
intangible assets, the number of employees. Confirmation of the hypothesis
is of fundamental importance for planning the development strategy of the
pharmaceutical business, given the need for GDP growth in the country,
increased competitiveness, and increased export and innovation potential.

1. Analysis of the activities of pharmaceutical companies
in Ukraine

The full-scale war in Ukraine significantly affected the state and
prospects for the development of the pharmaceutical market. Before the full-
scale invasion of the Russian Federation, the Ukrainian pharmaceutical market
grew by 10-12% annually. According to Proxima Research, the total sales
volume in hryvnia terms for 8 months of 2022 decreased by 5% (Farmak, 2022).

Despite the increase in demand for medicines in the first days of the war,
pharmaceutical manufacturers in 2022 had to overcome challenges that arose
due to the loss of infrastructure facilities, logistics complications, rising prices
for fuel and raw materials, a decrease in consumer solvency, staff turnover, etc.
At the same time, demand for domestic drugs increased due to their lower price
compared to imported analogues. In terms of physical quantities (packaging),
65% of the market is occupied by Ukrainian companies, which produce 61% of
medicines from the National List of Medicines, while in monetary terms, 64%
of products on the market are foreign-made products, which are presented in a
more expensive segment (Farmak, 2022).
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There are about 220 companies operating in the pharmaceutical
market of Ukraine — manufacturers of pharmaceutical products, preparations
and materials (State Statistics Service of Ukraine, n. d.). The main absolute
indicators of the activities of the 20 pharmaceutical companies that received
the largest amounts of revenue in 2024 are given in Table 1.

The leader among pharmaceutical enterprises in Ukraine in terms of
net sales in 2024 and net profit is JSC "Farmak™. The second place in terms
of net income is occupied by PrJSC "Pharmaceutical Firm "Darnytsia".

Despite lower income and a small number of employees, the profit
received by the company "Pharma Start" indicates high efficiency of activity.
In contrast, the Corporation "Arterium" with a fairly high level of income has
a 100 times lower profit indicator.

Investment costs of pharmaceutical companies, in particular
investments in research and development (R&D), in new production facilities
or technologies, are one of the key factors that shape their revenue in the long
term. In the pharmaceutical industry, the life cycle of products is closely
related to scientific discoveries and patent protection; investments allow
creating new products that ensure the formation of a significant share of
income. JSC "Farmak", PrJSC "Pharmaceutical Firm "Darnytsia" and LLC
"Pharma Start" are the leaders in terms of investment costs.

A key role in generating revenue in the pharmaceutical sector is played
by the presence of intangible assets, which include patents for medicines,
licenses and trademarks, which are critically important in a highly
competitive market. Companies with large intangible assets usually have a
sustainable competitive advantage, as they have exclusive rights to produce
medicines, which allows them to receive stable income from the sale of
patented products. Among the studied group of companies, the largest
volumes of intangible assets are held by PrJSC "Kyivmedpreparat"”, JSC
"Farmak" and PrJSC "Pharmaceutical Firm "Darnytsia".

In conditions of martial law, the outflow of personnel is a serious
challenge for companies in the pharmaceutical industry. The company’s
staffing directly affects its operational capacity and scale of activities, and
therefore the amount of revenue e. A sufficient number of employees
contributes to the more effective functioning of the company’s production,
research and development and other divisions. Staff growth is usually
associated with business expansion, increased sales volumes and entry into
new markets. Not only the quantitative, but also the qualitative composition
of the staff is important, companies that invest in the development of
employee qualifications, avoid unnecessary duplication of functions and
optimize management structures are able to achieve higher labor productivity
and, accordingly, higher revenue. Among the studied sample of enterprises,
JSC "Farmak" has the largest number of personnel and the largest amount of
income for 2024.

Relative indicators that characterize the efficiency of the activities of
pharmaceutical enterprises, the share of investments and intangible assets in
the total assets of enterprises are given in Table 2.
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The highest profitability of sales was demonstrated by the enterprise
"Pharma Start" and LLC "Biopharma Plasma", these same companies have
the highest indicators of profitability of assets. The largest share of
investments in assets is held by TDV "Interkhim". The share of intangible
assets is the highest in PrJSC "Kyivmedpreparat”. As for labor productivity,
the highest values are observed in LLC "Sanofi-Aventis Ukraine” and LLC
"GlaxoSmithKline Pharmaceuticals Ukraine™. Thus, the efficiency indicators
of the studied enterprises vary significantly and depend on many factors.

The level of investment determines the opportunities for
modernization of production processes, development of new products and
implementation of innovative technologies. The share of intangible assets, in
particular patents, trademarks and know-how, plays an important role in
forming a market advantage and protecting intellectual property. The number
and qualification of personnel directly affect the efficiency of operational
activities, the quality of research and the ability of the enterprise to adapt to
changes in the market environment. Comprehensive analysis and
consideration of these factors during revenue planning allow developing
effective development strategies, minimizing risks, and ensuring stable
growth in the financial results of a pharmaceutical company.

2. Regression analysis of the relationship between investment
levels, number of employees, and income

In order to analyze the impact of individual factors on the level of
income of pharmaceutical companies, a statistical method of regression
analysis was used, namely: a generalized linear regression model with a
negative binomial distribution.

To conduct regression analysis and determine the impact of individual
factors on revenue, this study used financial reporting indicators of 39
pharmaceutical companies in Ukraine that carry out production activities.

The final set of independent variables after conducting a certain
number of experiments included:

* the share of the company’s investment costs (iv_as);

» the number of employees of the company (Sp).

Since the model used variables with different measurement scales, all
numerical indicators were standardized by converting them to z-scores:
Z = (X — )/, where X is the variable value, p is the mean, o is the standard
deviation.

This allowed us to avoid the scaling problem and improved the
interpretation of the coefficients. After modeling, we obtained estimates of
the coefficients of the negative binomial regression model and the free term.
The logarithmic equation of the model has the form:

log (§) = 14.1485 + 0.1579" iv_assang + 0.6625-spsens ().
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To calculate the value of §, we need to use the expression:

y =-exp (14.1485 + 0.1579- iv_asstand + 0.6625Spstand), (2)

where: ivV_asstand and Spstand — Standardized values of the variables "share of company
investment costs" and "number of employees"; const = 14.1485 — value of the free
member of the model.

The model coefficients and their significance are shown in Table 3.

Table 3
Model coefficients and their significance
Variable ’ Coefficient ’ P-values
Free member (constant) 14.1485 <0.001
Share of the company’s investment costs in its assets 0.1579 <0.05
Number of employees 0.6625 0.001

Source: the result of the authors’ modeling using the Python program and a set of generated
data (YouControl, n. d.; Opendatabot, n. d.).

The free term and both coefficients for independent variables are
statistically significant (p<0.05), which confirms the reliability of the model
and indicates the presence of a significant relationship between the
explanatory variables and the dependent variable.

The Pseudo R? indicator of the model is 95.15%, i. e. about 95.15% of
the variation in the sales volume of pharmaceutical companies is explained
by the combination of the variables "share of investment expenses of the
company" and "number of employees".

In order to interpret the influence of the coefficients for independent
variables on the dependent variable, we will transform the model with
standardized variables into a model with natural units. In the initial form, the
generalized linear regression model with negative binomial distribution was
presented in the form:

log(¥) =By +B1 Ziv_as* B2 Zsp,
where: y — expected value of the dependent variable (company revenue), i _as, Zsp —

standardized values of the corresponding independent variables, g, =
14.1485; B, =0.1579; B, = 0.6625.

Standardized variables were calculated using the ratio:
zZi = (Xi — i)l oi.

The coefficients for the model equation in natural scale are calculated
using the following ratios:

log(y) = Bo + B1 - Iv_as + B;" sp,

i B  _ B2
ﬁl O'iv_as’ ,32 O-Sp’
B = By — (Lhees B

iv_as sp
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Substituting the obtained statistical indicators from the data set:
My qs = 0.0331; Oy qs = 0.0437;
Hsp = 511.12; a5y = 598.36, we obtain:
Bo = 13.4629; p; =3.612; pB5 =0.001107.

Thus, the model in natural units has the form:
log(¥) =13.4629 + 3.612 - iv_as +0.001107 - sp, (3)
or to find ¥:
¥ = exp(13.4629 +3.612 - iv_as +0.001107 - sp) (4).

The interpretation of unstandardized coefficients for the model on a
natural scale is presented in Table 4.
Table 4
Interpretation of non-standardized model coefficients

Variable | Coefficient | Interpretation

A 1% increase in a company’s investment
3.612 spending share of its total assets increases
revenue by 3.70%

Share of investment costs in the
company’s assets

Each additional 100 employees add

Number of employees 0.001107 11.7% to the company’s expected revenue

Source: calculated by the authors based on the model obtained with non-standardized
coefficients.

Therefore, according to the results presented in Table 4, we observe a
statistically significant relationship between net revenue, investment costs
share and the number of employees for pharmaceutical companies that are
manufacturers of pharmaceutical products, pharmaceutical preparations and
materials.

3. Regression analysis of the relationship between the level
of investment, the share of intangible assets, and income

To assess the impact of factors on the revenue of pharmaceutical
companies, negative binomial regression was also used in the second model.
The following data were included in the final set of independent variables
after conducting a certain number of experiments:

o the share of the company’s investment costs in the company’s assets
(iv_as);
« the share of intangible assets in the company’s assets (na_as).

As a result of the modeling, estimates of the coefficients of the
negative binomial regression model and the free term were obtained.
The logarithmic equation of the model has the form:

log () = 14.3631 +0.4631- iV_aSstand + 0.1730" na_asstand (5).
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To calculate the value of §, the expression must be used:

$=exp (14.3631 + 0.4631- iv_aSsand + 0.1730- na_assand),  (6)

where: IvV_aSstand and na_asstand are standardized values of the variables "share of
investment expenses of the company™ and “share of intangible assets in assets of
the company"; const = 14.3631 is the value of the free term of the model.

The coefficients of the model and their significance are shown in
Table 5.

Table 5
The coefficients of the model and their significance
Variable ‘ Coefficient ’ P-values
Free member (constant) 14.3631 <0.001
Share of investment costs in the company’s assets 0.4631 <0.001
Share of intangible assets in the company’s assets 0.1730 <0.05

Source: the result of modeling using the Python program and a set of generated data
(YouControl, n. d.; Opendatabot, n. d.).

The free term and both coefficients for independent variables are
statistically significant (p<0.05), which confirms the reliability of the model and
indicates the presence of a significant relationship between the explanatory
variables and the dependent variable. In order to interpret the influence of the
coefficients for independent variables on the dependent variable, we will
transform the model with standardized variables into a model with natural units.

After mathematical transformations, the model in natural units takes
the form:

log(y) =13.9610 + 10.7 iv_as +2.94-na_as, (7
or to find ¥:
¥ =exp(13.9610 +10.7- iv_as +2.94-na_as) (8).

The interpretation of the unstandardized coefficients for the model at
natural scale is presented in Table 6.

Table 6
Interpretation of the unstandardized coefficients of the model
Variable Coefficient Interpretation
. A 1% increase in the level of investment
Share of investment costs . , .
in the company’s assets 10.7 costs in the company’s assets increases
revenue by 11.29%

A 1% increase in the share of intangible
2.94 assets in the company’s assets increases
revenue by 2.98%

Share of intangible assets
in the company’s assets

Source: calculated by the authors based on the obtained model with unstandardized
coefficients.
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According to the results presented in Table 6, there is a statistically
significant relationship between net revenue, the share of investment costs
and intangible assets for pharmaceutical enterprises that produce basic
pharmaceutical products, preparations and materials.

Thus, it was possible to illustrate the truth of the hypothesis and
identify the argumentation for its confirmation based on the data of the
formed sample of enterprises.

Conclusions

Geopolitical and technological transformations, increased market
competition, regulatory changes in the industry do not reduce the importance of
planning the activities of pharmaceutical companies, but on the contrary, make
it even more relevant. Revenue planning is a key element of financial
management of the enterprise, because this indicator is the main internal source
of financing costs, paying taxes, making profits and developing the business.

For domestic pharmaceutical enterprises belonging to section 21
"Manufacture of basic pharmaceutical products and pharmaceutical
preparations” according to KVED-2010, the results of calculations based on
empirical data revealed confirmation of the formulated hypothesis, which
states that a larger volume of enterprise income is generated if the share of
investments, intangible assets of the company and the number of personnel
increases.

The results of the research can be used in the formation of a strategy
for planning the income of pharmaceutical enterprises in particular, to justify
the feasibility of attracting additional investments in production facilities,
technologies, etc.; for the development of intangible assets (brand, patents,
innovative developments, research and development), which form a long-
term competitive advantage; for planning an optimal personnel policy
focused on increasing labor productivity. The interrelationship of these
factors allows the company to plan income more realistically, relying not
only on the market situation, but also on internal management decisions.

Further research will be focused on the integration of Al, Big Data and
real data into the financial planning of pharmaceutical enterprises.
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CTPATECT AUHAMIYHOTO
LIIHOYTBOPEHHA ANA
MAKCUMI3ALIT JOXOAIB
FOTENIB

Hocniooiceno cyyacni cmpamesii Ounamiunozo
YIHOYMBOpenHsl, Haudacmiue 3acmocosysami 6
2omenbHoMY Oi3HeCi 3 Memor MaKcumizayii 0oxo-
dis. AkmyanvHicms memu 3yMOGIeHA NOCUTIEHHAM
KOHKYPEHYii Ha pUHKY MYPUCIUYHUX NOCTYe,
3MIHAMU Y NOBEOIHYT CRONMCUBAYIE A NOWUPEHHAM
yughposux niamgopm 0151 OPOHIOEAHHA HOMEDIS.
Cpopmynvosano 2inomesy, wjo 6nPOBAONCEHHs
adanmueHux Mooenell YiHOYMeEopeHHs, sKi 6aszy-
I0MbCsL HA AHANI3E RONUMY, 4acy OPOHIOBAHHS MA
N0BEOIHKOBUX XAPAKMEPUCMUK KTIEHMIB, 30amHe
nioguwumu  QOXiOHiCMb  20MeIbHO20  NIONpuU-
emcmea. 3acmocosano memoou MNOPiGHANLHOO
aumanizy, Keuc-cmaodi, eKOHOMIKO-MameMamuy-
HO20 MOOeN08anH s ma eizyanizayii oanux. Posens-
HYMO  NPUKIA0u  BUKOPUCHMAHHS — cmpamezill
OUHAMIMHO20 YIHOYMBOPEHHS )Y NPOGIOHUX MIJICHA-
DOOHUX 2OMETbHUX MEPENCAX, d MAKOHC NoOyoo-
6aHO MOOemb A0anmMuUEHO20 YIHOYMBOPEHHS, O
NOEOHYE AHANI3 HYMPIWHIX | 306HIUIHIX OaHUX MA
asmomamuyne 2eHepy8aHHs ONMUMANLHUX YiH Ol
PIi3HUX ceamenmig i kananie npodadxcy. Ompumani
pe3yibmamu niOmeepoNICyioms eqhexmueHicms ma
nepcneKmusHiCmy  aOanMuUHUX YiHOBUX Ccmpa-
meeiti K IHCMpYyMeHmy RiO8UWeHHs Npudbym-
Kosocmi comenig. OOIPYHMOBAHO NPAKMUYHE PeKo-
MeHOayii wjo0o adanmayii OUHAMIYHO2O YIHOYMEO-
DpeHHs Ons Oi3Hec-eomenis, PeKpeayiiHux Komn-
JleKcie ma Oymix-eomerie.
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Introduction

In today’s conditions of increasing competition, digital transformation
and changing consumer demand, hotel companies are faced with a constant
need to increase the efficiency of using available resources. One of the key
tools for achieving this goal is dynamic pricing, which consists of flexible
pricing based on demand forecasting, consumer behavior analysis, market
segmentation, and monitoring of competitors’ actions. The relevance of the
research is due to the need to adapt the hotel business to new market realities
with unstable demand, seasonality, high costs of attracting customers and the
growing importance of digital sales channels.

The full-scale war in Ukraine has significantly transformed the
domestic tourism market and the conditions for the functioning of the hotel
business. Migration processes, reduction in international tourism, and
relocation of enterprises have led to significant changes in the structure of
demand for hotel services. Some hotels have been reoriented to accommodate
internally displaced persons, volunteers, humanitarian missions, as well as
critical infrastructure workers. In such conditions, traditional approaches to
pricing lose their effectiveness. Therefore, new revenue management
strategies are needed that will be adapted to conditions of high uncertainty.

Foreign scholars have extensively examined the issues of revenue
management and dynamic pricing in the hotel business. In particular, Kahale
and Schreiber (2021) investigate algorithmic models of tariff optimization in
hotels; Cross et al. (2009) analyzed the implementation of revenue
management strategies in hotel chains.

The issue of pricing in the hospitality industry has also been reflected
in domestic research. For example, Kish (2024) examined economic
mechanisms for regulating prices for tourist services. Kulyk (2023) examines
modern approaches to tariff formation in the hotel business, in particular in
the context of digitalization. For their part, Gutsalenko et al. (2019)
substantiate the feasibility of implementing revenue management systems in
Ukrainian hotels as a response to demand variability. However, these studies
are mostly focused on general theoretical aspects and only partially cover
practical tools of adaptive pricing, taking into account modern digital
technologies and data analytics.

Thus, the problem that this research aims to solve is the lack of
effective adaptive dynamic pricing strategies that can maximize hotel
revenues in an unstable market. The article is devoted to the analysis
of existing approaches, assessment of their effectiveness and development of
recommendations for the implementation of adaptive solutions in the practice
of the hotel business.

The aim of the research is to develop a scientifically based model of
adaptive dynamic pricing for hotels of various types, which will allow to
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increase the financial performance of enterprises through personalized tariff
management in conditions of unstable demand, as well as to develop practical
recommendations for its implementation, taking into account digital
readiness, behavioral characteristics of visitors and the specifics of the local
market.

The hypothesis is formulated that the implementation of adaptive
dynamic pricing strategies, which are based on a combination of historical
data analysis, demand forecasting and customer segmentation, contributes to
the growth of hotel enterprises’ revenues even in conditions of uncertainty.
To verify it, methods of economic and statistical analysis, demand modeling,
cohort analysis of customers and surveys of hotel industry experts were used.

The information base of the research was: operational and financial
reports of hotels; data from revenue management systems; analytical online
booking platforms (Booking.com, Expedia, Airbnb); results of in-depth
interviews with representatives of hotel business management, in particular
in Ukraine.

During the research, access to internal data of hotel enterprises was
limited, which complicates the quantitative assessment of the effectiveness
of strategies in the long term. The hypothesis was tested according to the
following algorithm: analysis of the situation before the implementation of
the strategy, development and implementation of an adaptive pricing model,
assessment of the impact on profitability, correction of the approach based
on the results of monitoring.

The main part of the article consists of four substantive sections. The
first section considers the theoretical foundations of dynamic pricing and
classifies its main types. The second section analyzes international
and Ukrainian experience in applying revenue management strategies in the
hotel sector. The third section is devoted to the development of the author’s
adaptive pricing model, the fourth to its empirical testing and formulation of
practical recommendations for hotels of various types.

1. Theoretical foundations of dynamic pricing

Dynamic pricing is a strategic revenue management tool for
hospitality companies, which consists in changing prices for hotel services
depending on the dynamics of the following factors: demand, consumer
behavior, competitive environment, sales channels, seasonality, etc. Unlike
fixed or uniform pricing, dynamic pricing involves regular price updates in
order to maximize revenue through effective demand management.

The theoretical origins of dynamic pricing go back to differential
pricing models that developed within microeconomics, in particular the
theory of pricing in oligopoly conditions. In the hotel business, the concept
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of dynamic pricing is closely related to the concept of revenue management.
This approach was first widely used in the aviation industry in the 1980s, and
was later adapted for hotels, car rentals, cinemas, rail transport, etc.

According to the definition of Cross et al. (2009), revenue mana-
gement is a discipline that combines data analysis, behavioral economics and
operations management to predict demand and manage pricing to achieve
maximum revenue. The research of Bandalouski et al. (2018) has become an
important contribution to the theoretical substantiation of dynamic pricing
mechanisms in the hotel sector. The work emphasizes that the use of adaptive
models allows you to effectively manage the occupancy of the room stock,
minimize the risks of under- or overloading and, as a result, increase the
overall level of margin of the hotel enterprise. This approach is critically
important in the context of high demand variability and the need to respond
promptly to market changes.

The key principles of dynamic pricing include:

« price discrimination is the division of consumers into segments with
different solvency and willingness to pay for goods or services;

« demand forecasting is the use of historical and current data to model
future hotel occupancy;

« availability control involves managing room sales through various
channels using restrictions, minimum/maximum length of stay;

« responsiveness is the constant updating of rates in accordance with
internal and external factors;

« synchronization with distribution channels involves coordinating
prices with the conditions of OTA (Online Travel Agencies), GDS (Global
Distribution Systems), CRM systems (Bandalouski et al., 2018).

Using dynamic pricing requires a deep analysis of the market,
competitive environment, consumer behavioral characteristics, seasonal
trends, events, etc. For this, methods of statistics, machine learning,
regression analysis, clustering, as well as customer cohort analysis are used.

Based on the systematization of modern research (Talluri & Van Ryzin,
2021; Vinod, 2021), dynamic pricing in the hotel business can be classified
according to the following characteristics: by level of complexity, by source of
pricing, by method of price change, by source of control (Figure 1).

The use of dynamic pricing has the following advantages: increasing
revenue at the same occupancy level; encouraging early booking through
price flexibility; reducing dependence on OTAs (Online Travel Agencies)
through flexible configuration of sales channels; optimizing the tariff grid,
minimizing lost profits or excessive discounts; ensuring the strategic
positioning of the hotel in the market, taking into account the behavior of
competitors.
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Figure 1. Classification of dynamic pricing types

Source: compiled by the author based on research (Talluri & Van Ryzin, 2021;
Vinod, 2021).

At the same time, dynamic pricing also has risks — the possibility of
reducing perceived value, negative perception of price fluctuations by
customers, the need for investment in technology, and dependence on the
accuracy of forecasts.

2. International and domestic experience in implementing
dynamic pricing strategies in the hospitality industry

Nowadays, in conditions of significant demand variability and
competition, the implementation of dynamic pricing strategies in the
hospitality industry is a key factor for ensuring competitiveness. Foreign
experience demonstrates many approaches to the implementation of such
strategies that are adapted to the specifics of local markets, distribution
channels, and different types of customers.

In the USA and Western European countries, dynamic pricing in the
hotel business has been used since the early 2000s. The reasons for this are
the developed infrastructure of online distribution channels and the wide-
spread implementation of analytical CRM and RMS (Revenue Management
Systems) systems (Tranter et al., 2019). According to research by Cross
etal. (2009), the use of revenue management strategies has allowed RevPAR
(revenue per room) to increase by an average of 5-8% compared to hotels
that do not use these approaches.
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According to research by Cross and Higbie, the use of revenue
management strategies has increased revenue per room (RevPAR) by an
average of 5-8% compared to hotels that do not use these approaches
(Cross et al., 2009).

Large international hotel chains Marriott International, Hilton Hotels &
Resorts, Accor Group are quite active in using demand forecasting
algorithms and models for optimal pricing in real time. For example, Hilton
uses the OnQ RMS (Revenue Management System) system on its own IT
platform. This system integrates historical data, segment information, and
external market indicators for automated price adjustments (Noone &
McGuire, 2013).

In the countries of the Asia-Pacific region, in particular in Singapore,
South Korea, Thailand, dynamic pricing is also widespread, but mostly in the
mid-range and premium segments. A feature is the flexibility of the system
for local events (festivals, conferences, holidays) and a high level of
individualization of offers due to the development of mobile applications for
booking (Barua & Kaiser, 2024).

In the hotel industry of Ukraine, the use of dynamic pricing strategies
has been observed since 2015, which was a consequence of the policy of
general digitalization and activation of domestic tourism.

However, the revenue management system is actively used primarily
by business-class hotels in large cities (Kyiv, Lviv, Odesa, Dnipro).
Yancheva et al. (2019) note that the main obstacle to the full implementation
of revenue management systems and, accordingly, the use of dynamic pricing
strategies is the lack of specialists, insufficient digitalization of processes,
and limited readiness of managers for risk-based pricing.

Ukrainian researchers, in particular Pavlova (2023), point to the need
to adapt international practices taking into account domestic specifics:
seasonality of demand, high share of direct bookings, unstable macro-
economic environment. The study by Kish (2024) proposes a classification
of RM strategies for Ukrainian hotels based on the criteria of price flexibility,
level of automation, and type of target audience.

However, even taking into account the limitations, some Ukrainian
hotels successfully implement dynamic pricing strategies. For example,
Premier Palace Hotel in Kyiv uses its own CRM system to differentiate rates
by distribution channels and customer segments. The Reikartz Hotel Group
hotel chain has implemented a policy of hourly monitoring of competitors’
prices and adapting its own rates in real time, which has allowed it to increase
the occupancy rate in the off-season (Kish, 2024).

Thus, international experience shows the high potential of dynamic
pricing as a revenue optimization tool, and Ukrainian practice demonstrates
a systematic but stable development in this direction. To increase the
effectiveness of implementation, it is necessary to integrate digital
technologies, improve the skills of managers, and adapt strategies to the
conditions of the domestic market.
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3. Adaptive pricing as a tool for strategic revenue management in
the hotel industry

In the modern hotel business, adaptive pricing is considered the main
tool for strategic revenue management. It allows you to quickly respond to
changes in market conditions, consumer behavior and the competitive
environment. Adaptive pricing, unlike traditional fixed tariff approaches,
provides a high level of flexibility. This is achieved through the use of
demand forecasting algorithms, real-time analytics and segmented price
discrimination.

The theoretical model of adaptive pricing involves a combination of
three basic components: demand forecasting, room availability management
and tariff synchronization with distribution channels. Within the framework
of the author’s approach, it is proposed to also take into account the
behavioral aspects of consumers, the level of price elasticity in different
segments and the index of competitive pressure.

A systematic approach was used to build the adaptive pricing model,
which includes a comparative analysis of existing models, an assessment of
the effectiveness of pricing strategies in a changing environment and scenario
modeling based on historical data. The factors taken into account by the
adaptive pricing model are schematically presented in Figure 2.

. HOT
drice 5
Price flexibility pp;ee
Market segments Analysis of competitors
Price reaction Pricing strategies
Demand forecasting r]'ﬂ ; Number availability management
7 S [alal
Market analysts R ‘ ]
e et Inventory optimization
Sales forecasting
Resource management
Q 5
twy Consumer behavioural aspects
Distribution channels
Consumer psychology
Rate plans

Purchase motivation

Figure 2. Factor that takes into account the adaptive pricing model
(author’s approach)

Source: compiled by the author based on research (Matviienko M., 2019).

To better understand the benefits of adaptive pricing, it is advisable to
compare it with traditional approaches that are still used in many hotels
(Table 1).
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Table 1
Comparative characteristics of traditional and adaptive pricing approaches
Feature Level of personalization Adaptive pricing

Flexibility Traditional pricing High
Rate updates Low Real-time
Use of analytics Periodic Intensive, involving big data
Demand-driven Minimal Full
Level of personalization Limited PIEEs Qi en i

customer segment

Source: compiled by the author based on research (Melnyk, 1., & Melnyk, O., 2022).

As can be seen from Table 1, the key difference lies in flexibility,
speed of response to market changes and levels of data usage. Traditional
methods are often based on fixed rates or manual adjustments, while adaptive
systems automatically take into account hundreds of factors, which allows
for a significant increase in the efficiency of revenue management.

In the conditions of the modern hotel services market, comparative
analysis demonstrates a significant advantage of the adaptive approach to
pricing. Traditional models, based on periodic revision of rates and limited
consideration of changes in demand, are inferior in flexibility, accuracy and
ability to quickly respond to behavioral changes of consumers. In contrast,
adaptive pricing allows the use of real-time analytics, takes into account Big
Data, and also provides a high level of personalization of price offers. This
contributes to revenue growth, better occupancy of the room fund and the
formation of loyalty among target customer segments. The comparison is
another confirmation of the feasibility and necessity of implementing
adaptive pricing strategies.

The study proposes an adaptive pricing model that combines
components of analytics, forecasting, behavioral personalization, and
automatic price management systems (Figure 3).

The key advantages of the model are:

« use of internal and external data;

« application of machine learning algorithms to forecast demand,
identify peak periods and anomalies;

« generation of optimal prices for each segment and channel, taking into
account the maximization of total revenue, not just load;

« adapting prices to the type of customer, sales channel, booking history
and probability of purchase (for example, direct customers receive a lower
rate in the mobile application than through an online travel agency);

» use of interactive visual panels to analyze key performance indicators
and automatic training of the model based on historical data to improve
forecasts.
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Figure 3. Model of adaptive pricing for hotel enterprises
Source: compiled by the author based on research (Kulyk, 2023).

The proposed adaptive pricing model is not only a tactical tool, but
also a strategic means of revenue management. Its implementation changes
the very approach to hotel management, shifting the focus from manual
management to algorithmic decision-making based on constant revenue
optimization. A huge advantage of the model is that it is able to work in
conditions of changes in demand (high — low season), crisis phenomena
(COVID, war, economic downturns), and high competition in the market
(city centers, resort areas).

Based on the test implementation of the model, it is expected:

* an increase in revenue per available room by 12-18%;

a reduction in manual work of revenue management specialists
by 60—70%;

* an increase in the accuracy of demand forecasting by 15-25%;

« a strengthening of the competitive position in the market.

Thus, the proposed author’s adaptive pricing model is an effective tool
for strategic revenue management in the hotel business. Its implementation
allows you to automate the process of making pricing decisions, increase
profitability, and adapt to changes in market demand in real time.
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3. Empirical evaluation of the effectiveness of adaptive pricing in
the hotel business

To test the effectiveness of the author’s adaptive pricing model, three
hotel establishments in Lutsk were selected, representing different segments
of the local market: the Ukraine Hotel (business hotel, city center); the Silver
Storks Recreation Complex (resort, country), Patio di Fiori (middle-class
boutique hotel).

Testing the model lasted 90 days and included: connection to hotel
management systems (PMS), online booking channels (OTA), forecasting
systems (RMS); demand analytics based on internal and external data
(history of reservations, cancellations, weather conditions, events in the city);
dynamic pricing based on the profitability model; KPI monitoring: average
room rate (ADR), revenue per room (RevPAR), occupancy level.

All of these hotels demonstrated an increase in revenue indicators after
applying the model. Particularly positive results were recorded during
periods of increased demand (holidays, business forums, festivals in Lutsk).
The dynamics of the indicators of the studied hotels in Lutsk after the
introduction of adaptive pricing is presented in Table 2.

Table 2
Dynamics of hotel performance in Lutsk after the introduction of adaptive pricing
Indicators _ Before - _ After _ Changes,
implementation | implementation %
ADR, UAH 2150 2550 +18.6
Hotel "Ukraine" RevPAR, UAH 1590 2120 +33.3
check-in, % 74 83 +12.2
Recreational ADR, UAH 1700 1990 +17.1
complex RevPAR, UAH 1207 1660 +37.6
"Sribni Leleky" check-in, % 71 83 +16.9
Hotel ADR, UAH 1430 1640 +14.7
"Patio di Fiori" RevPAR., UAH 1001 1380 +37.8
check-in, % 70 84 +20.0

Source: compiled by the author on the basis of analytical calculations (Hotel Noble Boutique
Hotel, n. d.; Recreational complex "Sribni Leleky", n. d.; Hotel "Patio di Fiori", n. d.).

The results presented in Table 2 demonstrate the positive dynamics of
the main financial and operational indicators of hotels after the imple-
mentation of the adaptive pricing approach. In all three hotels in Lutsk —
"Ukraine", "Sribni Leleky" and "Patio di Fiori", a stable growth in average
room revenue (ADR) was recorded at the level of 14.7-18.6%, which
indicates an increase in the willingness of guests to pay more accurately
formed, competitive rates.

The increase in the RevPAR indicator demonstrates the effects of
pricing policy and occupancy of the room stock. Such growth was possible
thanks to a more accurate forecast of demand and a prompt response to
changing market conditions.
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The main factors of success were the analytical part of the model,
which combined: internal indicators (booking history, occupancy level,
seasonality); external factors (in particular, the calendar of local events, such
as the Lutsk Jazz Festival or exhibitions in the RC "Adrenaline City", which
significantly affect demand in the high season); guest behavioral analytics
(booking depth (how many days before arrival they book), selected channels
(OTA, own website, phone), average length of stay, room category, etc.).
This allowed the adaptive model to generate personalized rates in real time,
synchronized with sales channels, which is especially important for hotels
with a multi-channel strategy.

In addition to the above results, it is worth noting that the increase in
occupancy of the room stock (study Table 2) after the implementation of the
model indicates a decrease in the number of unoccupied rooms, which in
traditional models mostly remain outside the focus of pricing policy.

To increase the efficiency of using adaptive pricing, it is advisable to
form recommendations taking into account the type of hotel establishment,
its target audience and behavioral characteristics of customers.

For business hotels, such as "Ukraine" or "Svityaz", it is advisable to
focus on dynamic adjustment of tariffs on weekdays. After all, it is then that
increased business activity is observed. It is important to take into account
the city’s event calendar, in particular, holding conferences, forums or
business events that generate demand among corporate clients. Special
attention should be paid to the optimization of corporate contracts — by
forming personalized tariffs that take into account the booking history of
specific enterprises, their frequency, length of stay and the level of services
provided.

Resort recreational complex, such as "Sribni Leleky" or "Restpark™,
have significant potential for weather-sensitive pricing. For example, during
the summer season, it is advisable to increase rates on favorable weather days
(sunny weather, weekends), while introducing limited discounts on rainy or
cool weather to stimulate demand. In addition, a flexible discount strategy is
effective, which involves encouraging early bookings, for example,
providing a 10% discount when booking 30 days before the arrival date.
Additional activity can be provided through local promotional campaigns for
residents of the region, which allows filling the hotel in the off-season.

Boutique hotels such as "Patio di Fiori" or "Noble" should take a more
moderate approach to customer segmentation. It is advisable to distinguish
between regular guests, guests who come for festive events (for example,
weddings, anniversaries), as well as so-called "spontaneous" travelers who
book at the last minute. For each category, it is worth forming separate price
packages taking into account the expectations and habits of a specific group.
Integration with social networks and the hotel’s own website is also an
effective tool. Regular promotions and personal promotional codes published
on Facebook or Instagram help attract a younger audience and provide an
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additional sales channel. Such promotions should be updated daily,
responding to changes in demand and user behavior in real time.

Therefore, the implementation of adaptive pricing taking into account the
specifics of each type of hotel allows not only to increase profitability, but also
to improve the customer experience, ensuring high relevance of offers.

Conclusions

Dynamic pricing is a powerful tool for strategic revenue management
in the hotel business, providing a flexible response to market changes,
consumer behavior and external factors. In today’s conditions of high
competition and unpredictability of demand, the ability to quickly adapt
prices to real-time is becoming a determining factor in the success of a hotel
enterprise.

The use of adaptive pricing models based on data on guest behavior,
seasonality, events, weather conditions and booking channels allows you to
increase the accuracy of tariff policy, optimize room occupancy and
maximize key financial indicators — primarily ADR (average rate per room)
and RevPAR (revenue from available room stock). This approach not only
ensures profit growth but also increases the level of customer satisfaction due
to price relevance.

The empirical research conducted confirmed the scientific hypothesis
that even in a changing environment, the implementation of adaptive
dynamic pricing provides a significant increase in hotel revenues. According
to the results of the test implementation of the author’s model in hotels in
Lutsk, an increase in RevPAR, ADR, as well as a significant increase in the
occupancy rate of the room fund was recorded.

In addition, the research found that the success of the implementation
of pricing strategies largely depends on organizational support from
management, local context (presence of events, seasonal peaks), as well as
the digital readiness of the hotel. An unexpected result was also the
establishment of the effectiveness of the model for boutique hotels, which
have traditionally ignored complex revenue management systems.

The scientific novelty of the research lies in the development and
implementation of the author’s adaptive pricing model, which integrates
demand forecasting based on Machine Learning algorithms, guest behavior
analysis, sales channel segmentation and KPI monitoring into a single
strategic system for making tariff decisions. Unlike existing approaches, the
model is focused on a high degree of personalization and adaptability in
conditions of uncertainty.

In addition to developing an adaptive pricing model for hotels of
various types and formulating applied recommendations for its imple-
mentation in the activities of domestic hotel enterprises, the author also
carried out an analytical generalization of approaches to revenue mana-
gement systems of the above-mentioned business entities.
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The practical value of the results obtained lies in the possibility of their
direct use by hotel enterprises to increase profitability, improve strategic
planning and digitalization of pricing policy. The proposed tools can also
become the basis for developing software for small and medium-sized hotel

businesses.

Prospects for further research include scaling the model to other
regions of Ukraine, integration with CRM systems for in-depth persona-
lization of tariffs, as well as the development of an adaptive pricing system
for non-traditional hotel formats, such as hostels, apart-hotels and agro-
estate. Thus, adaptive dynamic pricing appears not only as a means of tactical
profit optimization, but also as a powerful tool for strategic transformation of
hotel management in the era of data analytics, digitalization, and high

competition.
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CRISIS MANAGEMENT
OF HOSPITALITY
ENTERPRISES

Constant economic crises and war escalation
in Ukraine create stressful business conditions
for economic entities. Counteraction to external
negative challenges can no longer be carried out
by adaptive mechanisms, because the threat of
physical damage (in particular, destruction) is
practically impossible to predict and eliminate.
This causes the need for hospitality entities not
only to conduct foresight research and analyse
problems, but also to develop alternative tools
and strategies for survival and development.
Therefore, the development of innovative anti-
crisis business strategies is an urgent scientific
task. The main hypothesis is put forward that
military crise, in particular the full-scale war in
Ukraine, are "black swans”, which requires a
revision of traditional approaches to anti-crisis
management. The development of the hypothesis
and the argumentation of the proposed measures
for anti-crisis management by hospitality entities
are based on the use of theoretical methods
(analysis, synthesis, systematization, compa-
rative analysis), as well as systemic approaches
(Enterprise Risk Management (ERM), Risk
Maturity Model (RMAM). The concept of anti-
crisis management, the main types of crises and
mechanisms for counteracting them (security)
are considered. The threats and risks that
hospitality entities face in conditions of war
crimes are characterized. The international
experience of post-war recovery of other coun-
tries that have experienced military conflicts is
studied, which can be adapted to improve the
anti-crisis management methodology. Practical
insights into risk management and scenario
planning in the hospitality sector against the
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AHTUKPU3OBE
YIMPABJIIHHA CYB’EKTAMU
FTOCTUHHOCTI

THocmitini exoHomiuHi Kpusu ma eckanayis
gitinu 6 YKpaiui cmeopioioms cmpecosi ymoeu
20CN00apIOBaHHs O eKOHOMIYHUX cy0 €Kmis.
Ilpomudia 306HiWHIM He2AMUBHUM BUKTUKAM
6oice He Modice Bi0OY8amucs aoanmayiiunumu
MexaHizmamu, addce 3a2po3su QizuyHoi wKoou,
30KpemMa 3HUWEeHHS, CHPO2SHO3Y8amu ma YCYHymu
npakmuunHo Hemodcnuso. ILle eumacae  6i0
cy6’ekmige cghepu 2ocmuHHOCMI He NPOCMO
npogooumu Gopcaim-00CIiOHCeH s ma aHATi3Y-
samu npobaemu, aie it po3pooasmu AlbmepHa-
MUGHI IHCmMpymMenmu U cmpameii 051 UICU-
sanHs 1 po3eumxy. Tomy po3pobrenHs iHHO8A-
YIUHUX aHMUKpU308ux cmpameeitl 0iznecy €
AKMyanbHUM HAYKOBUM 3A60aHHAM. Bucynymo
OCHOBHY 2inomesy, W0 80E€HHI KpU3U, 30Kpemd
nosHomacwmaoHa 6itina ¢ Ykpaini, € nposeom
genomeny "wopnoeo nebeosn", wo nompebye
nepeaisioy mpaouyiinux nioxodie 0o aHmu-
Kpu308020 ynpaeuinua. Onpayiosanus zinomesu
ma apeymeHmayiss NPONOHOBAHUX 3AX00i6 aHMU-
KpU308020 YNPAGIIHHA CYO €KMamu 20CMuH-
HOCMI CRUparomvcs Ha 8UKOPUCMAHHS meope-
MUYHUX MemOoOi8 ananisy, cunmesy, cucmema-
mu3zayii, KOMRnapamueHo2o aHalizy, a MaKodic
cucmemnux nioxooie (Enterprise Risk Mana-
gement (ERM), Risk Maturity Model (RMM).
Posznanymo nonammsa aHmuxpuszo020 ynpas-
JIHHA, OCHOBHI MUnu Kpu3 ma MexaHizmu iXxHboi
npomuoii (yoesneuenns). Oxapaxmepuzo8aro
3a2po3u i pusuKU, 3 AKUMU CIIUKAIOMbCA CY0 '€Kmu
20CMUHHOCMI 8 YMO8AX 60EHHUX Kpus. [lociui-
0JICEHO  MINCHAPOOHULL 00C8I0 NOCMBOECHHO20
BIOHOGIEHHSL THUWUX KPQiH, SKI Nepedlcunu GOCHHI
KOH@UIKmMuU, wo modice bymu adanmogano OJis
VOOCKOHANEHHSI MemoO0a02li AHMUKPU308020
YIPAGTIHHA. 3anpoOnoHO8an0 Npakmuuui iHcaumu
VNPAGNIHHA — PUBUKAMU — MA  CYEHAPHO2O
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backdrop of unforeseen challenges are offered.
Based on the research conducted, a conclusion
is drawn about the possible rapid recovery of
tourist flows after the war in Ukraine (based
on the analysis of similar scenarios) and
the readiness of hospitality entities to provide
quality services. The authors propose strategic
approaches to crisis management in the hospi-
tality sector in turbulent conditions. The results
of this research form a theoretical value for both
the management of hospitality entities and the
scientific community as a discussion field for
discussing effective crisis management solutions in
wartime.

NIAHY8aHHs Y cghepi 2ocmuHHOCMI Ha M
Henepedbauysanux  euxkiuxie. Ha  ocHosi
npo6eodeHo20 O0CHIONHCeHHs 3DOONIEHO BUCHOBOK
npo  ModcIuee weUOKe BIOHOGIEHHS MYpPUC-
MUYHO20 NOMOKY NICIA GiliHU 8 YKpaini (Ha 0CHOGI
ananizy NoOiOHUX CcyeHapiis) ma 20mMoeHOCM
cyb ‘ekmie 20CMUHHOCII HA0ABAMU SIKICHI NOCIIY2U.
3anpononosano  cmpameziuni - nioxoou 0o
AHMUKPU308020 YNpaeniHHa y cghepi 2ocmun-
Hocmi 8 ymosax mypoyienmuocmi. Pesyromamu
Yb020 O00CHIONCEHHST (POPMYIOMb MeoPemuyHy
YiHHICMb AK 01 MeHeOdCMeHmYy cy0 ekmig
20CMUHHOCTI, MAK [ 0151 HAYKOBOL CNITbHOMU SIK
OQuckyciiine nojue 0151 002060PEHHsL eeKMUGHUX

PpilleHb aHMUKPU308020 YNPABTIHHA 8 YMOBAX
BIUHU.

Keywords: economic security, anti-crisis
strategy, cascading crisis, scenario planning,
design thinking, innovation.

Kniouoei cnoea:. exoHomiuna Oe3meka,
AHTUKPHU30BA CTpaTeris, KackaaHa Kpy3a, CLIEHapHe
[UIaHYBaHHS, TU3aiH-MHUCIICHHS, IHHOBALIl.

JEL Classification: D81, H12, .22, L83, M10.

Introduction

Ukrainian hospitality entities in modern conditions face unprece-
dented challenges that threaten their stability and effective functioning. The
escalation of military actions territorially and in time, frequent missile and
drone attacks on the territory of Ukraine have become the causes of the
physical destruction of many hospitality establishments (Sharipov, 2023).
The military crisis is a factor of global uncertainty that changes the usual
mechanisms of crisis management and forces economic entities to adapt their
strategies to high-risk conditions. The impossibility of predicting the
economic future creates the phenomenon of the "black swan", changes
the landscape of the economic environment and requires the development of
new methodological approaches to management in conditions of military
threats.

The relevance of this research is due to the need to develop effective
mechanisms of anti-crisis management in the hospitality sector in conditions
of military conflicts and unpredictable crises. Since this industry is an
important component of the Ukrainian economy, its ability to adapt and
survive will determine the level of recovery of the post-war economy,
the possibilities for receiving foreign and Ukrainian tourists for recreation
and rehabilitation. The aim of the research was the behavior of hospitality
entities in conditions of crisis phenomena and uncertainty of the external
environment, and the subject matter was the theoretical and methodological
principles and tools of their anti-crisis management.

The concept of crisis management is always in the focus of scholars
and practitioners, as well as government authorities, as it is a matter of
business survival and the economic system as a whole. Ukrainian business
entities have adapted to cascading crises (Paraskevas, 2021). Global business
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operates in a more resilient environment, so global crises have significant
negative consequences. In particular, the COVID-19 pandemic has stopped
tourist flows and has had a catastrophic impact on the hospitality sector, as
evidenced by studies by many scholars. Thus, El-Said et al. (2024) analyze
the negative consequences of COVID-19 and the experience of international
hotel chains, which focuses on crisis transformations and customer-oriented
innovations. Empirical evidence on the practice of managing the recovery of
the hospitality sector during the pandemic period in Pakistan is provided by
Burhan et al. (2021). The authors investigated the practices of beliefs and
psychological factors of stakeholders during the crisis experience of medium
and small enterprises and also determined the lack of contingency plans in
them, according to which recovery/response methods are predominantly
reactive in nature. Similar conclusions are observed among other scholars
(Sigala, 2020; Garrido-Moreno et al., 2021). Investigating the paradox of
cascading crises, scholars (Broekema et al., 2017; Herbane, 2018;
Paraskevas, 2021) indicate that the management of some business entities
conducts training and implementation of anti-crisis management, but due to
the uniqueness of crises, unpredictability of situations and other factors,
cannot take into account the lessons of previous crises.

In the context of the above, the relevance of studying leadership styles
(Burton & Dickinger, 2025) and human potential (Molchanova, 2020; Goll &
Zieba, 2025) in overcoming crises is argued. The basis of these theoretical
aspects is the importance of corporate values and human potential as drivers of
rapid and successful adaptation to new and unknown conditions. The authors
note that the hidden and unique abilities of employees, if properly managed, can
become a significant additional value for the business and increase its
competitive advantage and sustainability (Goll & Zieba, 2025).

Finding themselves in a war, the Ukrainian business environment,
accustomed to constant crises, must quickly transform and adjust logistical
communications in order to survive and withstand unprecedented threats.
Therefore, studying the experience of the military economy of countries in
overcoming crisis situations in the hospitality sector is extremely important.
Understanding the specifics of each type of military crisis and adapting
appropriate anti-crisis management strategies is helped by the research of such
scholars as Jayasundara-Smits (2020), who studied the impact of a culture of
impunity, ongoing militarization, and persistent corruption on business;
Parenta (n. d.) — the experience of Yugoslavia in the transformation of the film
industry in the post-war period; Kaldor (2020) — the mutual influence of the
military sphere and the economy of Vietnam, the stages of technological style
in each system; Deineko and Tsyplitska (2022) — the global experience of
industrial recovery from the consequences of war; Fulgence (2016) — the
experience of the hospitality sector in the context of terrorism in Africa;
Ivanov (2024) — the experience of European and East Asian countries with rapid
post-war economic growth in the context of its application in Ukraine.
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The academic field also includes valuable foresight studies of the
development of the hospitality sector in Ukraine in the post-war period,
among which it is worth noting the works of Konoplyanyk and Skrob (2024);
Korsak et al. (2024); Semyrga et al. (2024). It should also be noted that this
article is a continuation of research on crisis resilience (Boiko et al., 2022)
and economic security (Bovsh et al., 2023; Bovsh et al., 2024) in the
hospitality sector.

The results of the analysis of scientific sources indicate that the issue
of crisis management has regional specifics and focuses on management
mechanisms and styles. The emergence of new macro challenges and threats,
digital innovations and changing values of internal and external consumers
actualize the development of this concept. The essence, types of crises and
manifestations of cascading crises, as well as their impact on the hospitality
sector, require comprehensive research. This will help to understand
the properties of each type of crisis and create a toolkit for adapting and
counteracting negative impacts on business entities, which forms the
scientific and practical value of this study.

The aim of the article is to determine the features of anti-crisis
management of hospitality entities in Ukraine in the face of unforeseen challenges
caused by military crises, as well as to develop practical recommendations for
sustainable development and adaptation of the hospitality sector to modern
threats. At the same time, the key tasks are to determine the nature and types of
crises, study the experience of other countries in overcoming crisis situations, in
particular post-war crises, in the hospitality sector, identify unforeseen challenges
faced by business entities, and formulate recommendations for strategic
management and ensuring crisis resilience of hospitality entities.

A hypothesis is proposed according to which military crises, in particular
a full-scale war in Ukraine, can be considered a "black swan" phenomenon,
which requires a revision of classical approaches to the system of anti-crisis
management of hospitality entities. The study also emphasizes additional
hypotheses: the experience of countries that have experienced military conflicts
(Croatia, Israel, Georgia) can be adapted to improve anti-crisis management in
the hospitality sector of Ukraine; hospitality entities that implement anti-crisis
strategies (environmental, social and management aspects) have better chances
of attracting international partners and investments to restore business after the
crisis. To confirm the hypotheses, the methodology of processing scientific
publications and media information, as well as practical insights of business
entities using analytical and scientific research methods, was used. The focus
was on practice, because the hospitality sector requires not just an analysis of
the problem, but specific tools for survival and development.

The information base of the research is scientific and professional
sources on anti-crisis management, hospitality, strategic planning.

During the research, general scientific methods were used, in
particular, comparative analysis to determine the definition of “anti-crisis
management”, the comparison method — to analyze international practices of
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overcoming crises. Scenario planning methods were used to interpret
different options for the development of events in crisis conditions for
strategic prediction and adaptation of business models.

The scientific novelty lies in the development of the concepts of "anti-
crisis management™ and the systematization of types of crises, as well as modeling
the anti-crisis management strategy of hospitality entities, which will allow
Ukrainian hospitality entities to navigate in war conditions and create the
prerequisites for recovery and sustainable development after the crisis.

The limitations of the research were the lack of formal data on anti-crisis
practices in the hospitality sector. To form a foresight vision of the strategic
vectors of hospitality entities, public information posted on official and social
pages, as well as on media platforms, was used. In the future, it is planned to
consider research insights from hospitality entities and test the assumption that
the introduction of digital technologies, diversification of services and
adaptation of business models to new conditions demonstrate a higher level of
resilience and faster business recovery.

The content structure of the main part of the article contains five sections:
in the first, theoretical aspects of anti-crisis management in the context of
stresses and crises, as well as the typology of crises, are considered; in the
second, an empirical analysis of statistical data on the unprofitability
of hospitality enterprises and the dynamics of changes in their quantitative
composition are presented; in the third, approaches to anti-crisis management
are systematized; The fourth section substantiates the challenges caused by the
military crisis, which is a "black swan" and requires innovative design thinking;
the fifth section models anti-crisis management strategies for hospitality entities
and scenarios of different event scenarios aimed at adapting business
models and risk management.

1. Identification and characteristics of crises in the hospitality
industry

Based on scientific research into the nature and types of crises, business
entities receive a reactive toolkit of standard management decisions, which
increases the chances of successfully exiting the risk zone. To scientifically
substantiate the concept of anti-crisis management, it is worth defining the
concept and typology of crises. Previous research (Boiko et al., 2022) interprets a
crisis as a depressive process of changing external and internal conditions of
activity, as a result of which economic entities are unable to function stably and
perform their basic functions, which requires alternative solutions, qualitative
transformation to resist the emergence of crisis states. Crises are already
aggravated situations that require immediate response. However, there may be
situations caused by permanent or temporary challenges that create tension, but
do not necessarily lead to a crisis, that is, stresses. Let us examine these two
phenomena in interaction (Figure 1).
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STRESS CRISIS

Internal N 1] Internal
(events/situations, tasks, plans, (system failures, stagnation,
organizational changes): depression, etc.):
* financial * communication * financial
* operational * reputation * operational
» managerial * personnel (emotional, » managerial
psychological, professional) * personnel

* reputation

* force majeure

N

External (challenges/changes): NTV]  External (localiregional/
« military global crises):
* s0cio-ecoNOMic * economic
* competition °pP Oll.n cal

* social

* resource shortage

* changing consumer behavior/loyalty,

compliance

* legislative/regulatory changes

« regulatory control/new norms/increased pressure

* technological
* environmental
* human-made

« conflicts within the team/between owners/

with stakeholders/with local communities, etc. /\

* emergence of technological and technical warnings

innovations response
recovery

Phases of crisis management \]

Figure 1. Stresses and crises that form the anti-crisis dynamics
of a hospitality entity

Source: compiled by the author.

Figure 1 shows how internal and external stresses can accumulate and
turn into a crisis if not managed effectively. Accordingly, two categories are
distinguished:

* external and internal stresses that constantly affect the system can
accumulate and lead to a crisis;

« external and internal crises as a result of stressors or unexpected
events that require anti-crisis management.

External stresses in wartime for hospitality entities are divided into
military (threat of missile strikes, mobilization of personnel), social (reduced
population mobility, forced resettlement), economic (inflation of income,
increased costs for security and logistics). Causally, they are due to the need
to adapt to changes and threats in the external environment. First of all,
internal stresses are due to the hospitality entity’s own problems. First, they
can be the result of making ineffective management decisions, organizational
culture or resource constraints. In particular, operational stresses arise due to
dysfunction of business processes, supply disruptions, technical failures, etc.
Secondly, personnel stresses — under the influence of emotional and
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psychological pressure on personnel and work in conditions of constant
anxiety. This causes staff turnover and burnout, conflicts in the team, etc.
Thirdly, problems in communications (reputational stresses) — loss of trust
from clients, partners, negative information background, etc.

Crises arise when accumulated internal and external stresses lead to
systemic failures. If internal crises can and should be managed, then it is
impossible to influence the emergence and course of external crises, because
they are caused by factors beyond the control of the hospitality entity. Today,
the Ukrainian economy is experiencing a multi-crisis — when we
simultaneously have a negative interaction of political (war, political insta-
bility), economic (GDP decline, inflation, asset depreciation), environmental
(technological disasters from military operations), social (staff shortage,
reduced consumer solvency, socio-psychological and physical injuries of the
population, etc.) crises.

A multi-crisis triggers a domino effect (chain reaction), which is
difficult to stop if anti-crisis management is not implemented, in particular at
the early stages of problem identification. Accordingly, let us consider the
typology of crises (Table 1).

Table 1
Typology of crises affecting the activities of hospitality entities

Classification feature Criterion Type of crisis Crisis trigger

Financial Lack of funds, bankruptcy,
Operational cash gap
Internal Corporate In_suff|C|ent qualification of personnel,
failures of management systems
. Internal organizational conflicts,
Reputational
change of management
Economic Inflation, tax increases, economic downturn
Political Regulatory changes, corruption
Source of origin risks, sanctions
. Changes in consumer behavior,
Social o
demographic shifts
External - IT system failures, cyberattacks,
Technological .
obsolete equipment
. Natural disasters, man-made disasters,
Environmental -
climate change
. Military actions, terrorist acts, pandemics,
Security
etc.
Natural/ Terrorist attacks, fires,

By speed of
development

By scale of impact

anthropogenic ABLE (Beel)

Cumulative/sta

Chronic
gnant
Global
Territorial Regional
scope of
influence Sectoral
Local

technological disasters
Decrease in demand, financial instability

COVID-19, global economic crisis,
climate change

Military operations, natural disasters

Decline in demand, reduction in tourist
flow, etc.

Bankruptcy, internal scandals
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End of Table 1

feature

Classification ‘

Criterion ‘ Type of crisis ‘ Crisis trigger

Seasonal decline in demand, update of

Controlled Expected Service Standards
By predictability Unexpected R : ;
" . | Military operations, terrorist acts, natural
Uncontrolled ("black swan disasters. etc
phenomenon) T
Single event Single The crisis develops independently of other
events
One crisis triggers a chain reaction
) By Ripple effect Cascading (e.g., economic crisis — staff reduction —
interdependence deterioration in service quality)
- Several crises develop in parallel,
Synergistic

Multi-crisis complicating management (economic crisis

effect and war in Ukraine)

Source: systematized by the author according to (Bundy et al., 2017; Coombs, 2019;
Watchenko & Sharanov, 2022; Povorozniuk & Budzinski, 2023).

Systematization of crisis types allows developing an appropriate anti-
crisis management methodology, guided by crisis criteria and triggers.

2. Empirical indicators of the sustainability of hospitality entities
in crisis conditions

In the context of a systemic crisis caused by a full-scale war, hospitality
entities in Ukraine faced unprecedented challenges. The escalation of military
threats led to a reduction in demand and, accordingly, a deterioration in the
financial results of business entities and an increase in the number of
unprofitable establishments, which is confirmed by statistical data (Figure 2).

0,
80,0% 615
60,0% 50,0
40,0% 25,5
20,0%
0,0%
January—June 2024 January—June 2023

m Temporary accommodation and catering ® Total number of enterprises in Ukraine

Figure 2. Share of unprofitable medium and large enterprises, 2023-2024

Source: compiled from (State Statistics Service, 2024).

As follows from Figure 2, in 2024 the crisis deepened: the share of
unprofitable enterprises in temporary accommodation and catering increased
by 11.5%. And this is a general economic trend, because we observe an increase
in the number of unprofitable enterprises in Ukraine in 2024 compared to 2023
by 0.2%.
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Thus, not only the consumer environment has changed, but also the
structure of the hotel and restaurant market itself (Figure 3).

balneotherapy and mud

tourist centers, camps, g hotels
40,0% - campsites heal_tg;ggters therﬁ){igmcs 910
20,0% -335 o
0.0% -
-20,0% - sanatquuhms—lh recreation centers 10,70 28,70
-40,0% health resorts preventl\t/e ealt and resorts
i centers
60,06 | 22,50 s -24,20
-80,0% -

-100,0% -

Figure 3. Dynamics of hotel business entities, 2024 compared to 2023
Source: compiled by (Tarasovskyi & Kruchynina, 2024).

Thus, a positive increase in the number of hotel-type establishments
(hotels, motels, hostels) is demonstrated, which may indicate the flexibility
of their business models, faster adaptation to changes in demand and active
use of digital booking channels. This is especially true for small and medium-
sized enterprises that were able to reorient services for domestic tourism or
temporary accommodation for displaced persons. As for non-hotel-type
establishments (medical and health resorts), significant rates of decline in
dynamics are observed, which is due to both a decrease in the purchasing
power of the population and difficulties in maintaining infrastructure in war
conditions. In addition, restrictions on medical tourism and staff shortages
have affected the stability of the functioning of these establishments. Such an
asymmetry of recovery demonstrates the different resilience of hospitality
entities depending on their profile, scale and ability to quickly transform
services. As for restaurant establishments, the market in the city of Kyiv,
where significant closures are observed every year (Figure 4).
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100 \/ i
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0

Units

2020 2021 2022 2023 2024
Years

Figure 4. Number of closed restaurant establishments in Kyiv, 2020-2024
Source: compiled by the author according to (Inshe, 2024).
If in 2020-2021 the main reason was the pandemic crisis, then
since 2022 the determinants have become problems in maintaining
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(assembling) the team — in 46.6% of cases; maintaining stable prices — 32.2%;
tax audits — 6.3% and own motivation — 8.4% (Pro-Consulting, 2024). Thus,
the full-scale war in Ukraine has caused a critical decline in business activity
in the hospitality sector, which was reflected in a reduction in the number of
hotel and restaurant establishments, a decrease in consumer demand and an
increase in the share of unprofitable entities. In general, the hotel and
restaurant market has been experiencing regressive trends since 2022, when
a significant part of hospitality establishments has ceased operations due to
security risks, destruction of infrastructure, lack of tourist flows and forced
migration of personnel. In 2024, we observe a deepening of the crisis due to
the uncertainty of the military timeframe, mobilization measures. At the same
time, in 2023-2024, a moderate recovery trend is observed, especially in the
western regions of Ukraine and in relatively safe centers of domestic tourism.
This was facilitated by the adaptation of hotels to wartime conditions
(conversion into shelters, hubs for IDPs), the development of "volunteer
tourism™ and business trips related to humanitarian and IT initiatives, a partial
reorientation to long-term accommodation, rental for military or partner
organizations, expansion of partnerships with state structures that
accommodated IDPs, etc.

It should be noted that the market recovery is not linear: regressive
phases are replaced by short recoveries, especially against the background of
intensification or weakening of hostilities, which indicates the cyclical nature
of anti-crisis adaptation. In the future, this trend will take on the
characteristics of a strategic transformation of business models of hotels and
restaurants with flexible working conditions and hybrid services. Therefore,
it is important to explore the possible tools of anti-crisis management of
hospitality entities and a priori effective development strategies.

3. The contextualization of crisis management in the hospitality
sector

There are certain methodologies of crisis management in scientific
literature, within which types of crises and approaches to their management
are discussed. However, such approaches to crisis management have
common attributes:

» normative guidelines — legislative and regulatory acts, international
concepts of law, standards and provisions of corporate culture, scientific
principles, etc.;

* proven and effective tools: approaches and methods by which research
is formed, theoretical and applied analysis is carried out, the results of which
are implemented in recommendations for business practice;

« an established, defined special thesaurus, thanks to which a conceptual
basis is created for analysis, development of strategies and practical
application of crisis solutions in the hospitality sector.

Since academic management has worked out typologies of crises
inherent in a certain historical period, economic cycle or life cycle of an
organization, etc., the task of science is updated each time with
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the emergence of new threats or opportunities that create social and economic
shocks and innovative breakthroughs. Thus, the concept of anti-crisis
management develops from the position of understanding the following
aspects:

1) what is the essence and vector of influence of a certain shock (crisis)
on business entities and the state (state policy);

2) how the state and business influence the crisis — its overcoming and
extinguishing, the development of tactics and strategies of response, ensuring
economic security;

3) how specific conditions (in particular, uncertainty) correct the
consequences of these mutual influences.

Thus, the concept of crisis management develops scientific
approaches and decision-making mechanisms for forecasting and identifying
crisis threats, assessing the level of vulnerability of business entities,
developing adaptive response strategies, integrating technological and
managerial innovations, as well as forming mechanisms for business
resilience and recovery in conditions of high uncertainty.

Contextualization of crisis management involves operationalizing the
terminological basis. Since there are quite a few interpretations of crisis
management today, let us examine the most relevant ones, which will allow
us to summarize the main features and characteristics and contribute to its
adequate use in this research (Table 2).

Table 2
Comparative analysis of crisis management

Organized resolution of an

Crisis
management, 2025

Bundy et al., 2017

Hryshchuk, 2019;
Tkachenko, 2023

Bolotnov, 2022

Burak, 2023

Actions taken to address an emergency or difficult
situation in an organized manner

This is the process by which an organization deals
with a disruptive and unexpected event that
threatens to harm the organization or its
stakeholders.

A specially organized management system that has
a comprehensive systemic approach aimed at the
promptest identification of signs of a crisis and the
creation of appropriate prerequisites for their timely
overcoming in order to ensure the restoration of the
vital activity of the business entity, prevent its
bankruptcy and prevent a crisis in the future

Management aimed at avoiding and neutralizing
signs of crisis in the economic activities of
enterprises, as well as adapting the management
system to changes in the external environment,
which will contribute to sustainable development

A system of management measures and decisions
related to the diagnosis, prevention, prevention,
elimination of crisis phenomena and neutralizing
the effects of the crisis in the future
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emergency or complex
situation

The process of countering

a disruptive and unexpected
event that threatens to harm
the organization or its
stakeholders

Ensuring and restoring vital
activity, preventing
bankruptcy and preventing
a crisis in the future

Avoiding and neutralizing
signs of crisis.

Adapting the management
system

Diagnosis, warning, prevention,
crisis management
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End of Table 2

Author/source Definition characteristics Key element

A constantly organized special management, which

is based on a system of methods and principles for ~ Management decisions.

the development and implementation of specific In conditions of resource and
Vozovyk, 2023 management decisions that are made by a separate time constraints, increased

entity in conditions of significant resource and time | rjsk, financial and

constraints, increased risk, financial and intellectual = intellectual costs

costs to restore viability and prevent liquidation

In the face of resource and time constraints,

increased risk, financial and intellectual costs, a set

of strategies aimed at helping an organization A set of strategies
overcome a significant adverse event in a timely

and effective manner

Thebusinessparadox,
2024

Source: compiled by the author.

The contamination of the above-mentioned scientific views allows us
to interpret crisis management as a set of strategies, methods and tools used
in the event of threats of financial, reputational or/and property losses, which
are aimed at preventing, minimizing the impact, overcoming crisis situations
and ensuring business sustainability.

When applying contextuality as a methodological approach in crisis
management, it is worth considering:

* the type of threat that causes a certain crisis, its features, intensity and
scale of impact;

» the event context (pandemic, war, man-made or financial disaster) as
a condition for manifestation;

« available effective tools for combating crises and methods of their
application (adaptation);

* prospective research and foresight analytics of crises (local and global).

This will allow us to develop effective strategies for the development
of hospitality entities in the face of unforeseen challenges and events.

4. Challenges and the role of innovative design thinking
in overcoming the military crisis

The full-scale war in Ukraine caused a shock effect on society and
business, described in the scientific literature as the "black swan"
phenomenon due to its suddenness, large-scale impact and unpredictability.
This theory was proposed by Nassim Nicholas Taleb in the book The Black
Swan: The Impact of the Highly Improbable (2007) and is based on the
philosophical dogmas of Ancient Greece, which so designated an incredible
and rare phenomenon. Taleb (2007) describes events that have key
characteristics relevant in the conditions of the war in Ukraine:

 unexpectedness — the event goes beyond the boundaries of usual
experience and forecasts;

» significant impact — its consequences are large-scale and radically
change the conditions;
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* retrospective explainability — after the event, people tried to find a
logical explanation for it, although it was almost impossible to predict it.
These findings are confirmed by statistical data (Figure 5).

a priori (without war) indicators
1,75

current status (2024)

before the war, 2021

1,6

0o 02 04 06 08 1 12 14 16 18 2
Tourist tax (June-August), UAH billion = Number of jobs, million people
m Revenues from tourism, USD billion

Figure 5. Infographics of the impact of war on the hospitality sector
Source: systematized by the author according to (UHRA, 2024; Lupashko, 2024).

The comparison of data shows negative consequences: a drop in tourism
by almost 85% and a reduction in the number of jobs by 710 thousand
(UHRA, 2024) — very significant indicators of losses in the hospitality sector
and the economy as a whole for three years of full-scale war.

Thus, the war became a "black swan" for the Ukrainian hospitality sector
due to a significant impact on infrastructure (physical damage, destruction,
frequent alarms), changes in consumer behavior (tourist outflow, shift in
demand to safe regions); economy (complication of logistics, increased costs,
reduced solvency of the population, financing restrictions, etc.). Therefore, anti-
crisis management must take into account the correlations of the above concept
and war challenges for the hospitality sector (Table 3).

Table 3
Crisis management key aspects of hospitality entities in the context
of military challenges in Ukraine

Theory of the ""black War challenges for the Innovative design
Aspects " BT .
SWE hospitality industry thinking approaches
Destruction of Flexible rethinking of
. . War as an unexpected, . . |
Unpredictability . . infrastructure, economic business models,
rare, but influential . AN
of the event factor downturn, loss of diversification of
customers services

Disruption of
communication channels,
staff shortage, physical
and cybersecurity issues

Radical changes that
High destructiveness | destroy familiar
business systems

Rapid testing and
implementation of
alternative services
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End of Table 3

Theory of the ""black War challenges for the Innovative design

Aspects swan"' hospitality industry thinking approaches

Using artificial

Retrospective POSI-CI’ISI’;. f Busme(sjs efntltlles werel intelligence and
explanation understanding of not ready for large-scale databases to predict crisis
signals and decisions risks -

Shelter hotels, carpet
kings, social initiatives,
cooperation with
humanitarian
organizations, etc.

A sharp drop in
demand, the need for
radical changes

Case solution for the
hotel business

Closing hotels, the need
for reprofiling

: New challenges force Loss of tourists Volunteer restaurants

Case solutions for the 9 . ' . ; . 0

restaurant business us to look for reduction in purchasing expansion of delivery,
alternative solutions power social initiatives

Creating a barrier-free
Increasing need for an space: ramps, adapted

Case solutions for Reassessment of spatial | . ) . o e

creating barrier-free and communicativ?a inclusive environment for | rooms, navigation, Al
A war victim le with istan niversal

hospitality needs of consumers ar victims, people wit assistants, universa

disabilities design, adapted
restaurant menu, etc.

Source: systematized by the author according to (Taleb, 2007; Boiko, 2022; Korsak et al., 2024;
Konoplyanyk & Skrob, 2024).

The concept of the "black swan™ directs owners and management of
business entities to innovative thinking regarding the use of opportunities that
transform the business to new conditions. It should be noted that innovative
thinking is design thinking, which is based on a deep understanding of user needs,
creative search for solutions and rapid testing of ideas (Bovsh et al., 2024).
Thanks to the principles of empathy, ideation, prototyping and testing, design
thinking produces innovative approaches to responding to crises not only
promptly, but also strategically, turning challenges into opportunities.
Therefore, the anti-crisis management system of a hospitality entity should
include design thinking approaches to overcoming crises (Figure 6).

Reorientation to Implementation of digital Flexible prototyping
new consumer services and new business of new services/products/initiatives/
segments models technological solutions
> * 7
Relocation of . . L Optimization ("freezing") of
business to safer Innovative design solutions in the business or its individual
territories overcoming crises components
PAN

Figure 6. Key innovative design solutions to overcome crises
in the hospitality sector

Source: compiled by the author.

Thus, in wartime, the application of design thinking creates powerful
tools for crisis management in the hospitality sector.

Let us consider the theoretical insights of design thinking in
overcoming the "black swan™ in the hospitality sector (Table 4).
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Table 4

Innovative hospitality solutions based on design thinking
in overcoming the "black swan" phenomenon

Crisis

Design Innovative design Estimated
Challenges A . management
thinking tools | thinking approach measures effect
Unpredictability Creating flexible Tr'crlggggg tgnTi)r/]zrld ad e;rpltr;l?cI))rl] to
of the business . iilityang ~ Strategies through 0 digital changes,
environment : rapid prototyping ; :
adaptation customer support, increasing
under the and market needs flexible tariff pl busi
influence of war analysis SIYSEAT 20, USINESS
etc. viability
Co-creation with Impfr?;r?;ﬁtzlgg of
Customer Empathy and local communities, pservices for Customer
customer introduction of new - loyalty, new
shortage focus communication internally target groups
channels displaced persons, get group
military, etc.
Outsourcing of
Shortage SStggﬁ:g:Rg Process automation, buzﬁ\t%s;gtrig%e(s;es, Cost reduction,
of personnel staff staf;‘otﬁlr:tg%é?egew certain operational IQ;Fr)\r/(i)g:nLe;:}t?/f
mentoring P cycles, effective a
staff motivation
Search for
Creating an Integration of additional sources Revenue
ecosystem of alternative sources of income, NP
o fsgggt:gi interaction for of financing investment dlv]girs;fr:g?atl:on,
g business (partnerships, attraction,

sustainability

franchising)

collaboration and
partnerships

sustainability

Source: compiled by the author after (Taleb, 2007; Fisher et al., 2021; Boiko, 2022;
Povorozniuk & Budzinsky, 2023; Konoplyanyk & Skrob, 2024).

Practical recommendations for sustainable development and adaptation of
the hospitality sector to modern threats are aimed at finding effective innovative
ideas and implementing them. In particular, co-creation is relevant — a process of
joint value creation, in which not only hospitality entities participate, but also their
customers, partners, employees and other stakeholders. This is an approach when
the final product, service or solution is formed through interaction between all
participants in the process, which allows you to better take into account their needs
and expectations. Thus, hotels implement new room formats and services based
on the wishes of guests, restaurants — joint development of menus with chefs
and customers (individual master classes or voting for seasonal dishes),
marketplaces — use platforms to collect ideas from customers (Airbnb actively
uses this approach in its updates).

Therefore, to ensure sustainable development and business adaptation
to these threats, it is necessary to implement anti-crisis, innovative, and
environmentally responsible approaches that are integrated into the
development strategies of hospitality entities and help them not only survive
in the face of modern threats, but also lay the foundation for future growth.
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5. Anti-crisis strategies for managing hospitality entities

In the context of martial law and economic turbulence in Ukraine,
global risks, anti-crisis management includes adaptive planning, strategic
flexibility, proactive response to challenges and the use of technological
innovations to ensure business sustainability. Institutionalized forms of anti-
crisis response should also be taken into account, covering both judicial and
pre-trial procedures. Thus, the procedure for preventing insolvency of
business entities and mechanisms for their rehabilitation at the institutional
level are provided for in the Code of Ukraine on Bankruptcy Procedures
(VRU, 2019). Anti-crisis management of hospitality entities in accordance
with the specified Code should be adapted in accordance with the specifics
of the business, in particular, taking into account seasonality, a high share of
variable costs, as well as the need to preserve intangible assets — reputation,
customer base, franchise or partnership agreements (Table 5).

Table 5

Adaptation of the instruments of the Code of Ukraine on Bankruptcy Procedures
(CUB) to the specifics of the activities of hospitality entities

Specifics of the hospitality

CUB tool industry

Suggestions for adaptation/changes

Develop a simplified rehabilitation
mechanism for micro, small and medium-
sized businesses, taking into account the
seasonality of revenues and the risks of

Seasonal nature of income,
dependence on tourist flow,
emotional and psychological

Reorganization
before the opening
of proceedings

Debt restructuring
procedure

Liquidation
procedure

Moratorium on
satisfaction of
creditors’ claims

background of consumers

High proportion of variable
costs, difficulty of long-term
planning during war

Significant share of intangible
assets (brand, franchises,
online rating)

Risks of loss of operating
capacity in case of decrease in
income

Insufficient forecast data in

unforeseen events

Provide flexible, quarterly restructuring
schedules, with the option of deferring
payments in case of force majeure

Introduce tools for preserving intangible
assets, in particular for franchise entities
through license support

Expand the possibilities of applying a
temporary moratorium, taking into account
martial law or limited market operation

Add simplified criteria for assessing

Analysis of the

debtor’s solvency solvency for entities operating in front-line

unstable conditions .
or de-occupied zones

Source: compiled by the author according to (VRU, 2019).

In the hospitality sector, the proposed tools can become a stimulus for
the development of business entities. It is seen that thanks to such adaptations
of legal mechanisms of anti-crisis management to the specifics of the
activities of hospitality entities, a toolkit will be formed for their timely
response, restoration of solvency and minimization of losses.

The above argues for conducting a systematic analysis of approaches
to anti-crisis management taking into account war and economic crises
(Table 6).
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Table 6

Systematic analysis of the conditions for the crisis management implementation
in the hospitality industry

The criteria

Main threats

State support

Business
adaptation
strategies

The role of
international
organizations

Use of
technologies

Effectiveness
of measures

Possibility of
recovery in
the post-crisis
period

Ukraine
(in times of war)

War, destruction of
infrastructure,
outflow of tourists,
shortage of
personnel

Grants, tax breaks,
e-recovery
programs,
international
assistance

Diversification of
services, business
relocation,
digitalization

Support of the UN,
World Bank, EU,
international
organizations,
military support
(weapons,
equipment)

Online booking,
CRM systems, risk

analytics, automated

security systems

Partial recovery,
dependence on
international
assistance

High in case of long-

term support and a

quick end to the war

COVID-19
pandemic

Closure of
establishments,
falling demand,
financial risks

Financial support
packages, loans
to small and
medium-sized
businesses

Focus on
domestic tourism,
online services,
security protocols

Cooperation with
WHO,
international
financial
institutions

Atrtificial
intelligence
technologies,
service
automation

Rapid adaptation,
employment
support

High in case of
the development
of local tourism

Global crisis

Economic and
social crises

Energy crises,
migration
challenges,
inflation

Financial (local
and regional)
recovery funds,
subsidies

Environmental
sustainability,
innovations in
tourism

Funding from

EU regional
funds, World
Bank, etc.),
Coordination
with international
structures

Development of
smart tourism,
eco-innovation

Relative stability,
gradual recovery

High in case of
high consumer
trust

Military threats,
terrorism (Syria,
Iran, Georgia,
etc.)

Military conflicts,
terrorist threats,
destruction of
infrastructure

Special business
support programs

Routine response,
security protocols

Military support,
strategic alliances

Automated
security systems,
cyber defense

High efficiency,
loss minimization

High in case of a
rapid end of the
military conflict

Source: compiled by the author after (Watchenko & Sharanov, 2022; Povorozniuk &
Budzinsky, 2023; Zayachkovska et al., 2023; Ivanov, 2024).

By compiling the above aspects and correlations of scientific
approaches with the concept of anti-crisis management, we will form the
main strategic directions for sustainable development and adaptation of the
hospitality sector to modern threats in Ukraine (Figure 7).
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( \
Diversification of the business model

« transformation of hospitality establishments into multifunctional spaces;

* development of domestic tourism (eco-, agro-; military tourism, etc.);

« flexibility in pricing and tariff plans

Anti-crisis business design
* preparation of a crisis plan - development of scenarios in case of aggravation of the
situation (evacuation, alternative energy sources, financial reserves);
* risk management and business insurance;
« attraction of state and international support - use of grants, credit programs, partnerships
with international organizations

Innovative technologies and digitalization
* process automation — implementation of digital communications, online check-ins,
electronic document management, CRM systems, etc.;
* development of virtual tourism;
« use of artificial intelligence — data analytics for demand management,
chat bots for booking and service, etc.

Social responsibility and partnerships
* cooperation with volunteer and humanitarian organizations — organization of
accommaodation for IDPs, assistance to military personnel and medics;
* local community support programs — involvement of local manufacturers, creation of new
jobs;
« co-creation of services — involvement of guests in the formation of new services,
development of unique tourist routes.

Environmental sustainability and energy independence
* transition to renewable energy sources — installation of solar panels, generators, use of
energy-efficient technologies;
« reduction of plastic use and implementation of circular economy — environmental initiatives
to reduce waste;
« eco-certification and eco-branding.

STRATEGIC APPROACHES TO CRISIS MANAGEMENT

- 5> J 5 - > = > - >

Marketing activities in times of war
« Communication with customers through social networks — informing about safe locations,
new services, and promotions.
« Collaborations and partnerships in the local and international market;
« integration of artificial and emotional intelligence into communication processes,
viralization of storytelling and social initiatives, etc.

Figure 7. Strategic Approaches to Crisis Management
in the Hospitality Sector in Times of Turbulence

Source: compiled by the author.

In view of the considered strategic approaches, it is proposed to use
systemic approaches to forecast the development of business in the hospitality
sector: Enterprise Risk Management (ERM), Risk Maturity Model (RMM),
which allow to optimize risks and increase the predictability of crises (Table 7).

Therefore, in the short term, hospitality entities should focus on
adaptation, in the medium term — on optimization and expansion of the
business, in the long term — on innovations, partnerships and international
cooperation. Therefore, the use of ERM and RMM contributes to the timely
identification of crisis symptoms, increases predictability and adaptation
to crises. Crisis planning and innovations allow you to respond faster to
challenges, reducing the impact of uncertainty.
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Table 7

Forecasting business development in the post-war period in the hospitality sector
of Ukraine using systemic approaches

Forecast

Expected lona-term
Methodology Key aspect results for short-term medium-term g
business (1-3 years) (3-5 years) (B TE
5 years)
Integration of ) Ope_re_ltlor_1al qu_estr_nen_t in Dlvers!flcatlon
- - - Increasing stabilization, digitalization | of business
Enterprise Risk | risk P .
resilience, development of | and security, | models, entry
Management management - L - . .
. - adaptation to crisis strategies, | flexible into
(ERM) into all business - . .
fOCESSes crises cost personnel international
P optimization management | markets
Formation of
Assessment of Assessment of Strengthening | a long-term
A . business corporate risk | risk
risk Increasing
. . S weaknesses, management | management
Risk Maturity management predictability of implementation | culture strate
Model (RMM) | maturity, crises, strategic of Fl;asic sk autome{tion base dggn
development of | adaptation . .
. management of risk analytics and
risk culture - - e
mechanisms monitoring artificial
intelligence
Ahssessment ?f Flexible ification of Formation of | Entering new
Strategic risk the Impact o . planning Ident_l ication 0 strategic market
analysis Macroeconomic, adaj tatiO’n to key risks, short- vision, search | segments
Y Political, Social p term solutions ' g .
(PESTLE, market changes for strengthening
SWOT) and . and consumer to sypport partnerships international
Technological business -
preferences for recovery cooperation
Factors
Automation Institutionaliz
Crisis plannin Development of of crisis ation of anti-
(Businl?ass g Development Minimization Crisis response management crisis
. of Action Plans | of losses, rapid = scenarios, gement, management,
SR in Case of response to testing of preparation implementation
Management — - sponse to Ing of alternative piem
Force Majeure crisis situations | business - of flexible
EEhe) resilience EUEITESS operatin
models P g
models
. - Using Big Full-fledged
Investments in Implementation | Data for .
. Cost - service
Digital technology, L of online demand .

. - optimization, - . automation,
Transformation = automation, increasin bookings, forecasting, intearation
and Innovation | artificial ng CRM, chatbots | intelligent 9

- : competitiveness with global
intelligence for customers management
platforms
systems
Flexible Automated
. Increasing Training staff to HR
. Flexible work - . contracts,
Human Capital employee work in a crisis, . management
models, staff . s strengthening
Management Y productivity minimizing systems,
retraining the role of .
and loyalty layoffs - hybrid work
soft skills
models

Source: compiled by the author according to (Taleb, 2007; Fisher et al., 2021; Boiko, 2022;
Povorozniuk & Budzinsky, 2023; Konoplyanyk & Skrob, 2024).

Therefore, in the short term, hospitality entities should focus on
adaptation, in the medium term — on optimization and expansion of the
business, in the long term — on innovations, partnerships and international
cooperation. Therefore, the use of ERM and RMM contributes to the timely
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identification of crisis symptoms, increases predictability and adaptation
to crises. Crisis planning and innovations allow you to respond faster to
challenges, reducing the impact of uncertainty.

Most international hotel operators use an ERM strategy for risk
management. The ERM methodology involves the following steps:

1. Risk identification, which includes the following agendas:

« analysis of global and local risk factors through PESTLE;

* collection of data on events that have affected operations in the
past;

« identification of specific threats for each region.

2. Assessment and prioritization, which includes the following
implementation results:

» risk assessment model based on probability, impact and mitigation
options;

* response scenarios for different types of crises (e.g. pandemic,
terrorist attacks).

3. Development of response strategies, which includes the implement-
tation of:

» financial hedging of risks to reduce losses;

* cybersecurity systems to protect guest data;

* physical security systems against military threats;

* investments in post-COVID-19 sanitation protocols and contact-
less technologies, etc.

4. Monitoring and adjusting the strategy, ensuring:

» using Big Data and Al for real-time risk analysis;
« internal audits and regular review of strategies.

An example of the application of crisis management through ERM is
demonstrated by the InterContinental Hotels Group chain (InterContinental
and Holiday Inn hotels), which minimized financial losses during the
pandemic by 30% compared to competitors thanks to crisis management
strategies, and is constantly strengthening the brand reputation through
security declarations and environmental initiatives. Holiday Inn suffered
from a massive missile attack in December 2024 (AIN, 2024), so it is
currently strategizing to support loyalty and prospects for recovery on its
social pages (Holiday Inn Kyiv, n. d.).

At the same time, the RMM methodology is also used in strategic
planning by both hotels and restaurants. This methodology primarily includes
an assessment of the current state of risk management through self-
assessment in the following key areas: strategic alignment, culture and
responsibility, risk management capabilities, risk management and analytics.
A striking example of the application of RMM is the Hyatt hotel chain (n. d.),
which pursues an open policy and demonstrates corporate goals on the
official website, strengthening the positive reputation of the brand.
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Thus, the approaches proposed for review demonstrate the capabilities
of hotels to adapt their anti-crisis strategies to unforeseen challenges. The
prospects for the recovery and sustainable development of hospitality entities
in the post-war period are positive, most hotels demonstrate successful anti-
crisis management practices: they introduce energy efficiency practices, open
new establishments, reorient services to domestic tourism and provide
services for internally displaced persons and military personnel. In addition,
according to experts, the hospitality market will need an additional 30-40%
of hotel rooms (Lupashko, 2024).

Thus, the war in Ukraine has become a "black swan" event for busi-
ness, especially in the hospitality sector, due to its suddenness, large-scale
impact and unpredictability. However, hospitality entities are successsfully
overcoming unprecedented challenges, which indicates the effecttiveness of
the application of anti-crisis strategies and tactics.

Conclusions

The results of the analysis of scientific and media sources showed the
relevance of the issues of anti-crisis management in the hospitality sector in
conditions of uncertainty. In particular, before the full-scale war in Ukraine,
the scientific focus covered financial stability, competitiveness and internal
efficiency. In conditions of martial law, priorities shifted: management was
forced to abandon long-term strategic plans in favor of flexible operational
management. After all, an instant response to shelling, evacuations, logistics
restrictions, etc. was required. Hospitality entities began to close or preserve
individual facilities, launch personnel outsourcing, share premises with
partners, and more actively implement digital services (QR menus, online
booking, flexible service packages, etc.). The integration of crisis mana-
gement with security functions has also intensified, which began to cover not
only financial and organizational aspects, but also security protocols:
organizing shelters in hotels and restaurants; training personnel in actions
during an air raid; purchasing generators, Starlink, autonomous power
systems, etc. Accordingly, the hypothesis put forward regarding military
crises as a manifestation of the "black swan" phenomenon, which requires
the transformation of traditional approaches to crisis management, has been
theoretically confirmed.

The scientific value of this research lies in improving the definition of
anti-crisis management as a set of strategies and solutions to counteract
financial, reputational and property risks. The types of crises are syste-
matized, including the phenomenon of the "black swan" — sudden events with
a significant impact. A strategic management model is proposed that takes
into account the unpredictable conditions of war. From the development of
the theory, including additional hypotheses, the following conclusions were
obtained: even predicted crises change dynamically, requiring adaptability.
And the experience of countries with military conflicts (Syria, Iran, Georgia)
can be partially adapted in Ukraine. Hospitality entities that implement
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anti-crisis strategies have more chances to attract partners and investors
during the reconstruction period. This requires further market research in the
post-war period.

Practical results include the implementation of decision-making tools
in a state of uncertainty: diversification of services, digitalization, social
responsibility, energy independence, sustainable management. The use of
design thinking as a method of adaptation, rapid prototyping, and co-creation
of solutions was recognized as particularly important. This can help reduce
the negative effects of unforeseen crises.

At the same time, the results of the comprehensive analysis showed that
business activities are under the pressure of multi-crisis (a combination of
several types of crises), which complicates planning and requires the
implementation of modern ERM and RMM methodologies. Their
effectiveness is proven by examples of international hotel chains in Ukraine.
It is also important to take into account global challenges, in particular
environmental ones, which may cause new crises in the future. Thus, for the
long-term adaptation of the hospitality industry in Ukraine, it is important to
combine risk-oriented thinking with innovative approaches that ensure a
balance between economic efficiency and social responsibility. This is seen
as a promising area of scientific research with further analysis of the
experience gained in anti-crisis management in wartime and post-war
revival, taking into account the goals of sustainable business development.
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MODELING
OF UKRAINE’S DAIRY
PRODUCTION

Ukraine’s dairy industry, being in a state of
crisis, has faced an aggravation of existing
problems due to the full-scale invasion of the
russian federation. One of the most substantial
factors negatively affecting milk production
volumes is the constant reduction in the number
of cows, which was especially accelerated due to
the entry into force of legislative requirements
for the safety and quality of dairy products in
2019. Even though the established norms were
supposed to harmonize Ukrainian production
standards with European ones, most of the raw
milk still does not meet the criteria of extra-
quality, remaining unsuitable for export to EU
markets. Given the partial lack of statistical data
from 2010 to 2023, the research aim is to analyze
and forecast resource and technological indicators,
as well as behavioral and technological charac-
teristics of households, which affect the increase
in milk production volumes and high-quality
milk. A hypothesis concerning a statistically
significant relationship between the indicators
that determine the conditions of dairy industry
and the number of cows has been put forward.
To test it, linear regression models were
constructed. In addition, time series analysis
methods (Holt, Brown, ARIMA models) were used
to obtain forecast values. Based on the
confirmed relationships, the reduction in the
number of livestock leads to a decline in the feed
base and material and technical equipment, the
pace of modernization of which is insufficient to
meet the needs of the growing herd without losing
its productivity. In particular, milking installations
and machines cannot fully service the number of
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MOZENOBAHHA
MOJIOYHOI0 BUPOBHULITBA
B YKPAIHI

Monouna 2any3e Vkpainu, nepebysarouu y
KPU3060My CIAHI HACTIOOK NOGHOMACUIMAOHO20
8MoOpeHeHHs: p@, 3IMKHYAACH 3 3020CMPEHHAM
icnytouux npobaem. OOHUM 3 HAUCONOBHIUUX
gaxmopis, wo He2amuHO 6NAUBAE HA 00CAU
BUPOOHUYMBA MONIOKA, € NOCMIlIHe CKOPOYEHHS
KiIbKOCMI KOpi8, siKe 0COOU80 NPUCKOPUTIOCD
uepe3 HAOYmms YUHHOCTI 3AKOHOOABYUX BUMO2 00
besneunocmi ma AKOCMI MOAOYHOI NPOOYKyii y
2019 p. Hlonpu me, wo 6cmano@ieHi HOpMU
Manu 2apmMowuizyeamu YKpaiHcoki cmanoapmu
BUPOOHUYMBA 3 EBPONENICOKUMY, DUTLULICIG MOTOKA
6ce e He 300080bHAE Kpumepii eKxcmpasKocmi,
3AnUUAIOUUCH HENPUOATHUM Ol eKCHOpmY Ha
punku Kpain €C. 3 02120y Ha yacmrogy iocym-
Hicmb cmamucmuynux oanux y 2010-2023 pp.,
Memoio cmammi € auaniz ma npoeHo3y8aHHs
PECYPCHUX | TMEeXHONOSTYHUX NOKA3HUKIG, A MAaKO1C
NOBEOIHKOBO-MEXHONOIUHUX XAPAKMEPUCTUK OOMO-
20Cn00apcme, WO 6NIUBAIOMb HA  30iNbUEHHSA
006cA2i6 BUPOOHUYMEBA MOJIOKA GUCOKOI AKOCMI.
YV x00i docnioocenns sucymymo ecinomesy, wo
MIDIC NOKAZHUKAMU, AKI BUZHAYAIOMb YMOGU
8e0eHHs MOJIOYHO20 CKOMAPCMBA, ma No2onie M
KOPpIG € HAAGHULL CIMAIMUCTUYHO SHAYYWULL 63AEMO-
36’30K. [ns nepesipku einomesu nooyoo8aHo
JIHIUHT peepeciuni modeni. Oxpim yvozo, O0s
OMPUMAHHSL NPOSHO3HUX 3HAYEHb BUKOPUCIAHO
Memoou ananizy 4acogux psoig (modeni Xonvma,
bpayna, ARIMA). Ha ocHosi niomeepodicenux
630€MO36 A3KI6  6CMAHOGNIEHO, WO 3MEHUICHHS
no2onie’s npuzeoountb 00 CKOPOYEHHs. KOPMOBOL
basu ma MmamepianbHO-MEXHIYHO20 OCHAWECHHS,
memnie MOOEpPHI3ayii SIKO20 HeOOCmamHb0o Oiisl
3abe3neyeniss nomped 3pocmaioyoco cmada 6Oes
smpamit 1020 nPOOYKMuUSHOCcmi. 30Kkpema, 0oinbhi
YCMaHOGKYU mMa anapamu He MOJCYMb NOGHICHIIO
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cows at the enterprises, which will expand by 1
thousand heads. In contrast, the number of milk
purifier-coolers grew due to the enterprises’ need
to meet quality and safety requirements.
Households are characterized by technological
degradation: according to the forecast, only 1 in
10 households will have a milk separator in 2023.
In addition, they will most likely need to make
savings for 2-3 years to purchase a separator and
a milk quality analyzer. The results obtained can
be used to forecast the development of the dairy
industry and design a state agricultural policy
with a justified priority of state support measures.

Keywords: dairy industry, economic security,
the number of cows, forecasting, regression
analysis, time series models.

00C1Y208Y8aMuU HA NIONPUEMCIMBAX NO2OIIG 51 KOPIS,
wo 30imbwumoca Ha 1 muc. eonie. Ha npomueazy
YbOMYy — KIbKICMb — OHUULYBAUIE-0XO0NI00JICYBAYIE
MOJIOKA 3POCMAE BHACTIOOK NPASHEeHHs NiONnpu-
emcme gionogioamu umozam aKocmi ma besney-
Hocmi.  Jn1A 00OMO2OChOOApCm8 — XapaKkmepHd
mexHono2iuna decpadayis: y 2023 p. monouHi cena-
pamopu Haagui auwe 8 1 3 10 domozocnodapcme.
Oxpim  yboco, 01  NpUObAHHA — Ccenapamopa
ma auanizamopa SAKOCmi MONOKA 00MO20CHO-
dapcmeam, HAiMOGIpHIue, 3HA00OUMbCsl 3a0uja-
Oxcysamu  npomszom 2-3  pokie. Ompumani
pe3yIbmamu. MOJICyms  6ymu  6UKOpUCMani  OJist
NPOCHO3V6AHHS PO3GUMKY MOJOYHOI 2aiy3i ma
PO3DOOKU 0ePIACABHOL a2papHOL NOMUKU 3 OOIPYH-
MOBAHOI0 NPIOPUMEMHICINIO 3aX00i8 0epHCaABHOT
RIOMPUMKLU.

Knwouogi crnoséa: MOIOYHA raly3b, €KOHO-
MiyHa Oe3sreka, KUIBKICTh KOpIB, HPOTHO3YBaHHSI,
perpeciiiHuii aHai3, MOJIENi YaCOBHUX PS/IiB.

JEL Classification: C53,013,Q18.

Introduction

Dairy production is one of the areas of agriculture that plays an
essential role in ensuring Ukraine’s economic security, entering its production
and food components in the form of separate indicators. However, despite
the intensification of production systems in livestock farming due to the
expansion in demand for dairy products observed on the world market,
negative trends are observed in dairy cattle breeding in Ukraine. This situation
is associated with a stable drop in the number of cows. Possessing favorable
natural and climatic conditions for the development of dairy agribusiness,
milk production in Ukraine is constantly decreasing, and most of it does not
meet the requirements of extra-quality, suitable for export to world markets.

Kyenko and Symchuk (2019), comparing European and Ukrainian
milk quality standards, concluded that the main reason for the low quality of raw
milk in Ukraine is the failure to cool it immediately after milking, high bacterial
contamination, and the number of somatic cells, which exceed the European
thresholds by 4 and 1.6 times, respectively. In addition, the study indicated
that Ukrainian milk was considered unsuitable for processing at European
enterprises due to its low-fat content (3.4% in Ukraine compared to 4.2% in
the EU) and protein content (while the norm is set at 3.4% in Europe, in Ukraine
its actual content was 3.0%). It weakens the country’s foreign economic
security, increasing the gap between actual and potential foreign exchange
earnings that could be received in the case of the sector’s prosperity.

According to Cherednichenko and Pashchenko (2018), whose article
focused on pinpointing the indicators that have the most significant impact
on dairy production and the level of population provision, the constant
reduction in livestock is one of the most important factors that has negative
consequences. In turn, Hladiy and Prosovych (2022), who had a similar goal
and studied the development trends of the dairy industry, additionally
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highlighted among the difficulties the insufficient amount of financial
resources that would allow producers to cover current costs, the dominant
share of households in the structure of milk produced, and the inability of
products to meet the requirements and standards of EU member states, which
is currently the chief market due to the russian invasion. In addition to the fact
that the position of livestock is significantly worse than that of crop farming,
the authors emphasized that dairy farming is its most problematic direction.

Tsvihun and Tsvihun (2023) also focused on the aggravation of the crisis
in the dairy sector due to armed aggression, noting that the loss of considerable
breeding stock is one of the issues that must be eliminated to ensure the
country’s food security. Under these conditions, according to the authors, the
optimal way to increase production is such an intensive factor as cows’ milk
productivity. A similar thesis about herd productivity as an intensive factor of
gross milk production in the regions was noticed in the study by Boltianska
(2021). However, the author detailed that it is also influenced by the fullness of
feeding, housing conditions, and both environmental and extensive production
indicators. Despite the contribution of the research, the authors focused on the
regional analysis of the dynamics of milk production volumes, cow population,
and average annual milk yield, not sufficiently assessing the state of the resource
and technical securement, which are crucial circumstances for manufacturing
high-quality dairy products.

Kolosha (2018), defining the economic efficiency of milk production
as the volume of gross output per head, also supported the view that it is much
more necessary to analyze the factors that impact the achieved level of cows’
productivity or production efficiency. According to the author, low produc-
tivity of cows is considered the result of underdevelopment and imbalance of
the feed base, which is often used not for milk formation but to support
the basic life of the herd, most likely due to a lack of financial and material
resources. However, the study did not detail the sources of feed supply
formation or its quantitative parameters — the area of hayfields and pastures
or the harvest volumes of crops, which limits the possibility of analyzing
the state of the feed base as an indicator of milk production in Ukraine.

Bondarenko and Li (2025), studying the problems of the dairy industry
development as a result of the war in Ukraine, which complicated the situation
and added new obstacles, also identified the growth in the cost of feed due to the
increase in the price level of grain and oilseed crops as an indicator in dairy
agribusiness. Bednarski and Kupczynski (2024) believed that improving feeding,
its composition, or proportions of components can increase milk productivity
quite quickly. However, when studying the factors that affect the cows’
productivity, according to the authors, technological indicators, in particular
hygiene and efficiency of milking cows, as well as ensuring further milk
processing, are no less important than nutrition and housing conditions.

The results of the study by Sokoliuk et al. (2022) proved that
organizational and technological measures (comfortable housing conditions,
proper feeding, and efficient milking of cows) are promising since increasing
production volumes, quality, and safety of dairy raw materials. Kulish (2020),
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analyzing the impact of macroenvironmental factors on the dairy products market,
also focused on both scientific and technical elements, identifying the low level
of producers’ technological equipment as a threat to the dairy industry. In this
context, assessing the dynamics and relationship between the number of cows and
the level of producers’ provision with milking installations, machines, separators,
milk coolers, and feed dispensers for cattle and manure belt and chain conveyors
is a reasonable approach to analyzing technological facilities.

The need to estimate the condition and availability of technological
tools is reinforced by the analytical monitoring of Uzhva (2024), in which
the author emphasized the need for re-equipment with modern milking
machines, separators, and milk quality analyzers. Although her conclusion
did not consider the necessity for cattle feed dispensers and manure removal
conveyors, which not only create high-quality housing conditions but also
contribute to compliance with sanitary and hygienic standards, the author
rightly noted the importance of these facilities for achieving compliance of
Ukrainian products with accepted European quality and safety standards.

The quality of Ukrainian dairy products is an indicator that determines
the dairy industry’s development, as it affects its competitiveness and sales
markets. According to Voliak and Galitska (2018), the low quality of raw
milk, which is produced by households in non-sterile conditions with a
lingering collection and transportation process, is also one of the biggest
challenges. Although the authors justified this situation by low average sales
prices, which do not motivate households to modernize and ensure high-
quality dairy products, their study did not present behavioral and techno-
logical characteristics, in particular, the use of separators by households,
sanitary control of milk quality, veterinary inspection or treatment of
livestock premises, which would allow for a more comprehensive
understanding of the root causes for the low-quality raw milk.

In this context, it is worth noting that new requirements for the safety
and quality of milk and dairy products came into force in Ukraine on
July 12, 2019, which was aimed at harmonizing Ukrainian and European
standards (Government Office for the Coordination of European and Euro-
Atlantic Integration, 2019). Since it concerned all market operators, the
approved requirements excluded the possibility of second-grade milk,
produced mainly by households, entering processing plants. Therefore, the
analysis of resource and technological indicators of dairy production, necessary
to ensure the competitiveness of Ukrainian dairy products on the global
market, takes on particular importance.

Thus, since the studies above did not focus on the relationships
between individual sources of cattle feed base, types of technological equipment,
behavioral and technological characteristics of households, and the number
of cows, the decrease of which directly affects the reduction in milk volumes,
further empirical assessments and modeling of factors that potentially affect
milk volumes are necessary.

However, despite the outlined scientific need, conducting a full-
fledged analysis considering the consequences of a full-scale invasion is
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complicated by the partial lack of up-to-date statistical data starting
from 2022. According to Derzhstat (2023), business entities during the
martial law period and within three months after its end have the right not to
submit statistical or financial reporting to protect their interests. Given this,
the State Statistics Service of Ukraine has also suspended the publication of
individual statistical information. In addition, to reduce the reporting
workload, starting in 2020, statistical observation of the agricultural machi-
nery availability has a low frequency, and respondents are required to report
only once every five years (State Statistics Service of Ukraine, 2022a). It
necessitates the utilization of models to restore data and make forecast
estimates based on the identified relationships.

The hypothesis assumed that factors affecting the development of
dairy production in Ukraine and the volume of high-quality milk are statistically
dependent on the number of cows kept in households, agricultural enterprises,
or the country in general.

The research aim is to model resource and technological factors that
potentially influenced the development of dairy production in Ukraine
in 2010-2023 and to restore absent statistical data by building time series
or regression models, which estimate the dependence of indicators on
the number of cows.

Statistical yearbooks that have been published by the State Statistics
Service of Ukraine served as an information base. It contained data on the
social and economic state of agriculture in Ukraine and its resource
indicators. Modeling of resource and technological indicators, the time series
of which is not covered by disseminated data, was carried out using single-
factor regression models 1:

y =Po+ Pix + ¢, 1)
where: y — the value of a dependent resource or technological indicator;
x — the number of cows;
Bo, B1 — estimated parameters of the linear regression model;
€ — random error.

Due to the detected sharp jumps in the dynamics of the number of milk
coolers and feed dispensers for cattle, a dummy variable (Dummy) was
included in the models starting in 2018, which considered the effect of
external circumstances and took on the value 1, if t > 2018. Otherwise,
Dummy = 0, which is presented in formula 2:

y = Bo + B1x + [ Dummy + ¢, (2

where: 5, — estimated structural gap parameter.

The criterion for an acceptable model reliability level was the value of
the coefficient of determination (R?), based on which the model has moderate
(R? > 0.5), high (R* > 0.7), or very high (R? > 0.9) explanatory power
and the F-test, the values of which confirm the statistical significance of
the constructed dependence (Sig. F < 0.05). Interpretations of the explanatory
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power of the constructed models were carried out according to the Chaddock
scale, presented in the study by Mitryasova et al. (2021). The criterion for an
acceptable model accuracy level was the mean percentage error (MAPE),
which should not exceed 5% to ensure high forecast accuracy, but MAPE < 10%
was also considered satisfactory. In addition, statistical characteristics were
the standard error of the model estimate (Std. error), which shows how much
the actual values are scattered around the regression line on average and is
used for constructing confidence intervals (95%), and the maximum
percentage error (MaxAPE), which is an indicator of marginal accuracy.

If at least one of the established conditions was not satisfied (R? < 0.5,
Sig.F > 0.05 or MAPE > 10%), time series models were built using
IBM SPSS 25, namely Brown (exponential smoothing that considers the
trend), Holt (modification of exponential smoothing that considers both the
level and the trend components) and low-order ARIMA models to achieve
greater explanatory power and accuracy compared to regression models with
the number of cows as an independent factor.

If none of the models were acceptable, an alternative way to build
a forecast was a univariate regression model with time ¢t as the independent
variable, which was used to forecast the share of households using veterinary
inspection (Model 20.2).

Given the large number of models and the auxiliary nature of the
forecast, a limitation of the approach is the lack of autocorrelation analysis
of residuals, which, however, should be eliminated in further studies that will
focus on modeling the relationships between several factors and the volume
of extra-quality or higher-grade milk in 2010-2023.

The main part of the study consists of four interconnected sections.
The first section forecasts dairy production indicators based on regression
models in which the number of cows is the independent variable. It also
provided an economic interpretation of the coefficients obtained. The second
section contains models that confirmed the statistical dependence of production
indicators of enterprises on livestock size, considering the structural gap.
The third section covered the indicators of enterprises’ dairy production, but
the forecast of their dynamics is based on time series models. However, their
relationships with the number of cows are non-random and statistically
significant. The fourth section analyzes the behavioral and technological
characteristics of dairy production in households, for which the hypothesis of
statistical dependence on livestock size was partially confirmed.

1. Assessment of the dependence of resource and technological
indicators of dairy production on the number of cows: forecasting based
on regression models

As a result of the forecasting of indicators that have a potential impact
on the development of dairy production in Ukraine, the hypothesis of a high
level of dependence of indicators on the total number of cows or their number
kept at enterprises and households was confirmed. The single-factor
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regression models presented in Table 1 are characterized by moderate
(Models 5-7), high (Models 3-4), and very high (Models 1-2, 8-9) expla-
natory power since the variation in the number of cows explains from 57%
to 97% of the variation in the corresponding dependent variables. It indicates
the decisive role of livestock in studied agricultural processes.

Table 1
Statistical characteristics of single-factor regression models that confirmed
the dependence on the number of cows and have high forecast accuracy

Independent
variable, x;

Dependent variable, y

Average annual milk yield per cow

1 t enterpri K 0.96 @ 180.09 @ 256.40 @ 0.000
at enterprises (kg) The number
The value of feed costs of of cows at
2 enterprises for agricultural enterprises, x; 0.97 | 2798.48 | 303.87 | 0.000
production (million UAH) (thousands of
. . : heads)
3 Mll_klng installation and machines 071 31339 1925  0.002
(units)
The number
Average annual milk yield per cow of cows in
4 . households, x; 0.81 60.49 4159 | 0.000
in households (kg)
(thousands of
heads)
The amount of fodder spent on
feeding cows and breeding bulls of
8 the dairy herd (thousand centners of e | Ldad | i | (LS
fodder units)
Gross harvest of feed corn
6 (thousand tons) Total number 0.60 | 720.31 16.32 | 0.002
of cows in

Gross harvest of annual and
7 perennial grasses for hay
(thousand tons)

the country, x;
(thousands of
heads)

0.57 28645 1442 @ 0.003

Gross harvest of annual and
8 perennial grasses for green fodder, 0.93 | 33293 | 149.35 | 0.000
hay, silage (thousand tons)

Gross harvest of hayfield

(thousand tons) 093 8874 | 13810 0.000

* — p-value of the parameters of one-factor regression models is equal to their Sig.F.

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).

Since the constructed Models 1-9 are statistically significant, based
on the minimum values of Sig.F € [0.000;0.002], and the MAPE on
average is 4.07%, not exceeding 6.81%, the established relationships are non-
random. For these reasons, these models can be used for further economic
interpretation, providing mainly high forecast accuracy (Table 2). Even
though Model 8 has satisfactory accuracy (MAPE = 6.81% < 10%), its
explanatory power is interpreted as very high (R? = 0.93 > 0.90), which
makes it acceptable for achieving the set purpose.
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Table 2
Forecast values of milk production indicators depending on the number of cows
in regression models with high forecast accuracy

MAPE | MaxAPE | Forecast | Forecast
period value

Equation

y =12598.17 —

1 2o 1.93 6.14 2011 456167 4169.29 = 4954.05
. 1
2021 | 59607.07 53509.71 @ 65704.42
2 y= ggg ggi'% T 447 14.79 2022 5942571 5332836  65523.06
. 1
2023 | 67301.80 6120445 = 73399.16
2020 9670 8 987 10 353
_ 2021 9547 8 864 10 230
3 y= 3239'81 + 2.42 5.48
37x, 2022 9553 8 870 10 236
2023 9298 8 615 9981
4 y =053°3262¥67 - 0.94 2.08 2011 433653 420473 446832
. 1
2021 | 2574351 23240.63 = 28246.38
5 y= 1851629'65 t 347 5.06 2022 2515565 2262578 = 27658.53
. 1
2023 | 2428436 2178148 = 26787.23
6 y= gﬁgi"’ t 634 17.50 2023 550410 393467 707353
LAXy
7 y= f) 331.04 * 500 15.31 2023 | 345764 @ 283352 | 408176
-0Uxy
8 y= _32070359'93 t 681 16.48 2023 134441  619.02 2 069.80
. 1
9 y= 0_3;;1{24 t 523 23.01 2023 727.71 534.37 921.05
LIXy

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).

Based on the values of the model parameters, the average annual milk
yield at enterprises demonstrates a negative relationship: with a growth in the
number of cows by 1 thousand, the studied indicator decreases by 13.64 kg,
probably due to the limited resources required to care for cattle. It can be the
amount of resources, in particular investment or qualified workers, the lack
of which leads to a lowering in individual care, or infrastructure (equipment,
veterinary services) that is unable to handle such a load without loss of
productivity.

This conclusion correlates with the opinion of Boltianska (2021), who
emphasized that increasing the livestock population is a capital-intensive
process, as it requires investments in technological equipment, updating the
herd, and expanding the feed base. However, the author’s conclusion about
growth in average annual milk yield by 1 000 kg in the case of a reduction in
the livestock by 1.7 thousand heads in 20162020 contradicts the results of
the current study, raising some doubts given the lack of a confirmed statistical
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relationship between the indicators in its article. Given that the calculation
was based on a comparison of absolute increases in 2020 compared to 2016,
without considering cause-and-effect connections in the intermediate periods,
and the relationship between the change in the number of cows and their
average annual yield appears arithmetically disproportionate, the author’s
results require a more substantiated method of quantitative data processing.

Although somewhat smaller, the number of cows in households has a
similar effect on their average annual milk yield: with an increase in the
number per 1 thousand heads, the yield declines by only 0.34 kg. It may be
due to the fact that in the family model of care, cows are kept mainly in small
groups (1-2), the number of which is determined by the family size that
serves them, relying exclusively on their own resources.

If the number of cows at the enterprises grows by 1 thousand heads,
the number of milking installations and machines (Model 3) rises by 8.37 units.
It is consistent with economic logic and the need for more equipment to
ensure regular milking. However, this growth rate may not be sufficient for
the high-quality service of the new livestock and scaling up production.

Considering the above technical features, a milking machine can serve
up to 18 cows per hour (DaMilk Dairy Assistance, n. d.), and a milking
installation on average — up to 53 (Tavria State Agrotechnological
University, Dmytro Motornyi, n. d.). Assuming a milking session at the
enterprise lasts about three hours, then one machine serves 54 cows and one
milking installation — about 159. Although under an optimistic forecast,
growth in the number of installations of 8.37 units makes it possible to serve
almost 1 331 cows, under the pessimistic forecast (with an increase in
relatively less powerful milking machines by the same number) — only about
452 cows. Since the production process most likely involves a mix of milking
machines and installations, their combination in a 1:1 ratio will allow serving
the herd size of 891 heads if the equipment is not damaged or downtime.

Thus, based on the calculated value averaged between the optimistic
and pessimistic forecast, it is possible to conclude that the pace of re-
equipment of enterprises is insufficient in the case of an enlargement in the
number of cows by 1 thousand heads. The results coincide with the conclusions
about the limited capabilities of the infrastructure to serve the increased herd
size, as evidenced by the reduction in their average annual milk yield due to
the need to milk some of the cows manually. The lack of agricultural
machinery was also highlighted by Kushnir (2019), who analyzed the impact
of technical, energy capacities, and labor resources on the efficiency of
farming enterprises’ production. In addition, the study noted that even
existing machinery does not guarantee high production volumes due to its
physical and moral wear and tear.

In the case of an increase in the number of cows at enterprises by
1 thousand heads (Model 2), the value of feed costs of enterprises for
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agricultural production decreased by UAH 259.08 million. It may point to
economies of scale — optimization of the average cost curve due to more
favorable contracts with suppliers or the introduction of an automated
feeding system. The risk of reducing the volume of feed per cow is unlikely
since, according to Model 5, with an increase in the livestock, the amount of
fodder spent on feeding cows and breeding bulls of the dairy herd expands
by 4560 thousand centners of fodder units. However, it does not mean that
fodder volume is sufficient to ensure high-quality feeding and care.

Models 6-9 confirm the positive impact of livestock on the expansion
of the feed base: in the case of an increase in the livestock by 1 thousand, the
gross harvest of feed corn growths by 2 140 t, annual and perennial grasses
for green fodder, hay, silage — by 3 000 t, annual and perennial grasses for
hay — by 800 t, hayfield — by 770 t. The obtained non-negative parameters of
the regression models are logical given the growing needs of the herd since
corn is one of the main feed components, and green fodder, silage, and hay
are considered vital elements of ensuring balanced nutrition, especially in the
winter period. The relatively lesser volumes of hay and hayfield are explained
by the fact that these parts of the fodder base are dry feeds, which have much
lower moisture content than corn or green fodder and, therefore, a smaller
tonnage even with the same nutritive value.

The obtained forecast values of average annual milk yields at
enterprises (Model 1) and in households (Model 4) are consistent with the
statement of Tsvihun & Tsvihun (2023) that the cows’ productivity at enterprises
is significantly higher, which, according to the authors, was due to their better
opportunities to purchase highly productive cows, and high-quality feed, and
ensure proper conditions for keeping livestock. In addition, according to the
study by Bal-Prylypko et al. (2023), the cows’ productivity in households is
not only lower but also had a relatively small growth rate in 2010-2022,
which was only 1% compared to 5.1% calculated for enterprises.

2. Assessment of the dependence of resource and technological
indicators of enterprises’ dairy production on the number of cows:
forecasting based on regression models considering structural gaps or
more economically justified parameters

As a result of the forecasting, the models presented in Table 3 are
characterized by high (Model 11.2) and very high (Model 12.2) explanatory
power with R? values exceeding 0.80. However, the hypothesis of a
statistically significant dependence of milk purifier-coolers and cattle feed
dispensers on the number of cows at the enterprises was confirmed only after
considering the structural gap observed in the dynamics of these indicators
of dairy production.
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Table 3
Statistical characteristics of models that confirm the dependence on the number
of cows, but require consideration of structural gaps or justified factors
to ensure high forecast reliability

Dependent | Independent variable,

pleeellie variable, y X;
The value of | The number of cows at
10.1 fixed assets enterprises, x; 0.87 | 6575.46 45.06 0.000
put into (thousands of heads)
(;pﬁgﬂﬁzrlg Capital investments in
10.2 g (UAH agriculture, x; (UAH 095 | 399547 | 133.99 0.000
million) million)
The number of cows at
111 Milk enterprises, x; 0.05 142.20 1.493 0.257
uri:‘ier- (thousands of heads)
e:oolers The number of cows at
. enterprises, x;
11.2 (units) (thousands of heads) 0.85 64.15 19.83 0.001
Structural gap, x,
The number of cows at
121 enterprises, x; 0.02 693.98 0.06 0.808
Cattle feed (thousands of heads)
dispensers The number of cows at
i enterprises, x
12.2 (units) (thousan%S ofheads) | 091 | 219.65 = 3675 0.000

Structural gap, x,
Note: p-value of the parameters of one-factor regression models is equal to their Sig.F.

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).

Demonstrating a relatively stable trend in 2010-2017, there were
sharp jumps in 2018, which were inconsistent with previous tendencies in
the number of cattle feed dispensers and milk purifier-coolers. It may suggest
a transformation of the methodology for collecting statistical information or
instructions for maintaining economic accounting. In light of this assumption,
an argument is that, according to the State Statistics Service of Ukraine (2022a),
a new form of report on agricultural machinery availability was approved in
2018 with a frequency of once every two years instead of its annual submi-
ssion. In addition, as an improvement part of the statistical accounting system,
the list of agricultural machinery was clarified, the composition and content
of indicators were revised in particular, and certain methodological and
organizational approaches to information generation were updated.
The inclusion of a dummy variable, which in the period 2018-2023 equals 1,
allowed for the consideration of structural changes and obtaining F-significant
models (Sig. F < 0.05) with high accuracy (< 5%).

Despite the reliability of the confirmed dependence of the value of
fixed assets put into operation in agriculture on the number of cows at the enterprise,
MAPE = 13.67% > 10% demonstrates the unsuitability of Model 10.1 for
making forecasts of acceptable accuracy (Table 4). For these reasons, in the
constructed Model 10.2, the independent regression parameter is the volume
of capital investments in agriculture, the variation of which explains 95% of
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the variation of the dependent variable, showing a more reliable relationship
(F = 133.99 > 45.06), with a satisfactory MAPE, which has decreased
almost by half.

Table 4

Forecast values of milk production indicators depending on the number of cows
in regression models, but demonstrate high forecast accuracy considering
structural gaps or more justified factors

Forecast Forecast

Equation

period value
101  y=183111.08 — 294.14x 13.67 31.86 - - - -
2010 8742.18 3679 | 1744756
2011 | 13201.04 449566 = 21906.43
102 y= aggi'” + 7.01 15.23 2012 | 1513422 642884 | 23839.61
. 1
2022 | 41237.04 32531.66 4994243
2023 | 5264142 @ 4393603 = 61346.80
111 - 4.06 7.11 - - - -
2020 2573 2433 2713
_ _ 2021 2586 2 446 2726
112 y =3330.39 147 403
0.86x; — 380.76x, 2022 2585 2 445 2725
2023 2611 2471 2 751
121 - 1359 26.40 - - - -
2020 4806 4327 5285
_ 2021 4676 4197 5155
122 7= — LU - 3.50 11.26
8.79x; 1957.71x, 2022 4683 4204 5162
2023 4415 3936 4894

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).

Based on the values of the model parameters, the value of fixed assets
put into operation in agriculture declines by UAH 294.14 million in the case
of an enlargement in the number of cows by 1 thousand heads. Such results
are explained by the reverse trend of the analyzed indicators: against
the annual reduction in the number of cows at enterprises in 2010-2023, the
value of fixed assets put into operation, on the contrary, increased. Since its
notedly rapid upsurge was observed starting from 2014, the probable cause
for the obtained coefficient of Model 10.1 obtained was the currency factor,
namely the devaluation of the hryvnia, which enormously raised the value of
imported machinery, equipment, and materials regardless of the dynamics
of the number of cows at enterprises. On the other hand, according to
Model 10.2, the dependent variable increases by UAH 0.82 million in the
case of growth in capital investments in the industry by UAH 1 million, i.e., not
all capital investments were directed at the financing of new fixed assets.

According to Model 11.2, the number of milk purifier-coolers increases
by 0.86 units, even if the livestock population decreases by 1 thousand cows.
It means that despite the drop in the number of cows, the need for the production
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of extra-grade milk suitable for export to the world market is growing, especially
in the context of new requirements for the safety and quality of milk and dairy
products, which establish the immediate cooling of milk to a temperature of
6-8 °C (in various cases) immediately after milking. Even though the milk
purifier-coolers reduced by an average of 380.76 units due to improvements in
the statistical accounting methodology in 2018, with a confidence level of 95%,
a gradual increase in their number to 2 611 units is expected in 2023.

Cattle feed dispensers are characterized by a positive dependence on
the number of cows. If they expand by 1 thousand heads, the amount of
equipment that provides animal feeding increases by 8.79 units, which
increased rapidly by an average of 1 957.71 units in 2018 after a structural
gap. Their positive impact was confirmed by the analysis of modern animal
feeding equipment presented in the article by Smoliar et al. (n. d.), according
to the results of which it was established that feed dispensers ensure
uniformity of their distribution at a level of almost 91% to over 95% and
demonstrate efficiency, minimizing fodder losses. Thus, the expansion of
technical provision with this equipment is an economically justified
enterprise’s response to the growing livestock.

However, despite its substantial increase of 54.88% in 2018 compared
to the previous period, according to the forecast, a steady decrease in their
number will continue, reaching a value of 4 415 units in 2023 (Figure), as
the number of cows at enterprises showed a lowering of 73.60 thousand heads
in 2023 compared to 2018.

5300
4800
4300
3800
3300

2800

2300
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Milk purifiers-coolers, units
Forecasted values of purifiers-coolers according to Model 11.1, units
Forecasted values of purifiers-coolers according to Model 11.2, units
Feed dispensers for cattle, units
= = Forecasted values of cattle feed dispensers according to Model 12.1, units
------ Forecasted values of cattle feed dispensers according to Model 12.2, units
«««0Oe« Lower forecast limit (95%)
¢ «s0s+ Upper forecast limit (95%)

Actual and forecasted amount of equipment required for dairy production,
considering the structural gap observed since 2018

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).
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If, when modeling the dynamics of this equipment, the structural gap
observed since 2018 is ignored, the forecast trajectories of the indicators deviate
significantly from the actual values, which is especially noticeable in 2016-2020.
While all the de facto values fall into the confidence intervals of statistically
reliable Models 11.2 and 12.2 with a probability of 95%, the values excluding
the gap go beyond the lower and upper limits of the forecasts. The underrated
factual number of cattle feed dispensers and, conversely, the overrated number
of milk purifier-coolers will further distort the estimations of the parameters
of the multiple regression models, which are aimed at scrutinizing the impact
of factors in 2010-2023 that contribute to an increase in the volume of extra-
grade milk suitable for export to foreign markets.

3. Assessment of the dependence of resource and technological
indicators of enterprises’ dairy production on the number of cows:
forecasting based on time series models

Table 5 presents Models 13-17, which confirmed the hypothesis of a
statistically significant relationship between the number of cows and resource
and technological indicators of the dairy industry, the explanatory power of
which varies from 0.44 to 0.89. However, the use of time series models leads
to an improvement in the R? values and their transition on the interpretation
scale of the coefficient to higher quality levels: Model 13, 15 (weak —
moderate), Model 14 (moderate — high), Model 17 (high — very high).
Although Model 17.1 is characterized by acceptable explanatory power,
MAPE = 6.09%, which does not suggest its high accuracy. In Model 17.2,
built using the Holt method, MAPE is lower, at 2.79%, and MaxAPE has
more than halved to 5.83%, which, together with other time series models
used (Holt, Brown, ARIMA), provides highly accurate forecasts, which are
especially important in the context of restoring absent statistical data.

Table 5

Statistical characteristics of single-factor regression models that confirm
the dependence on the number of cows but have higher forecast accuracy
using time series models

Model Dependent variable, Independent variable, x; /
(N[} y Time series model
The number of cows at
131 Hay mowing area enterprises, x; (thousands of 044 3790 6.97 | 0.027
(thousand hectares) heads)
13.2 Brown 0.54 — — —
The number of cows at
14.1 Pasture area enterprises, x; (thousands of 0.59 51.60 13.08 | 0.006
(thousand hectares) heads)
14.2 ARIMA (0,1,0) 0.71 - - -
The number of cows at
15.1 enterprises, x; (thousands of 047 @ 41111 7.19 | 0.028
Hay mowers (units) heads)
15.2 Holt 0.51 - - -
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Model
No.

16.1

16.2

171

17.2

Dependent variable,

y

Milk separators
(units)

Conveyors for
cleaning manure
(units)

Independent variable, x; / Time
series model

The number of cows at
enterprises, x; (thousands
of heads)

Holt

The number of cows at
enterprises, x; (thousands
of heads)

Holt

End of Table 5

Std.
Error

RZ

0.76 = 1536 | 25.88 0.001
0.83 - - -
0.89 1388.73 64.87 0.000
0.98 - - -

Note: p-value of the parameters of one-factor regression models is equal to their Sig.F.

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).

At the same time, regression models remain a source for interpreting

reliable and robust relationships between variables. Based on the values of
the model parameters (Table 6), the hay mowing area increases by
530 hectares if the number of cows expansions by 1 thousand heads, which
is natural given the greater need for meadow vegetation, which is necessary
for the formation of the feed base — the preparation of hay and green fodder.

Table 6

Forecast values of milk production indicators in Ukraine, calculated using time
series models, but demonstrating a statistically significant dependence on
the number of cows in regression model

Model

[\[o}

13.1

13.2

141

14.2

15.1

15.2

16.1

16.2

122

One-factor

regression equation /

Time series model

y = 2106.00 + 0.53x,

Brown

y = 4 894.06 +
0.99x,

ARIMA (0,1,0)

y =7342.16 +
6.71x,

Holt

y = 51.09 + 0.48x,

Holt

MAPE | MaxAPE | Forecast
(%) (%) period
1.15 2.62 -

2021
0.47 4.49 2022
2023
0.69 1.49 -
2021
0.46 2.18 2022
2023
3.05 6.12 -
2020
2021
2.81 5.35 2022
2023
3.85 9.22 -
2020
2021
3.08 7.17 2022
2023

Lower
limit
(CI0)

Upper
limit
(95%)

Forecast
value

224990 | 2177.10 @2322.70
2216.70 | 2107.70 2325.70
218340 | 2033.00 2333.90
5226.40 | 5132.80 | 5319.90
5202.40 @ 5070.00 5 334.80
517850 | 5016.40 | 5340.60
10 197 9283 11111
10 070 9 156 10 984
9943 9029 10 857
9 816 8 903 10730
257 227 287
248 218 278
239 208 269
230 199 260
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End of Table 6
One-factor
regression MAPE | MaxAPE | Forecast Forecast
equation / Time period value
series model
y =-18979.32 +
17.1 68.08%, 6.09 13.80 - - - =
2020 10 368 9003 11733
2021 9073 7682 10 465
17.2 Holt 2.79 5.83
2022 7779 6 361 9197
2023 6 484 5040 7928

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).

For similar reasons, pasture areas are also subject to a statistically
significant impact, which rises by 990 hectares, as they are used by animals
as fodder in the spring and summer. The conclusion obtained is consistent
with Moschovas et al. (2023), who, studying the factors affecting milk
quality, emphasized the importance of pastures not only for ensuring
the natural behavior of cows but also in the context of reducing the prevalence
of diseases compared to keeping them in specialized premises.

As with the sources of feed base, the equipment is characterized by a
positive dependence on the number of cows: in the case of their enlargement
by 1 thousand heads, the number of hay mowers increases by almost 7 units,
and manure conveyors — by 68 units. While hay mowers provide the growing
need for mechanized mowing of juicy fodder, the manure conveyor system
maintains cleanliness and optimal humidity in the premises where animals
are kept, ensuring better care and reducing the labor intensity of this produc-
tion process. Compared to Models 15.1 and 17.1, the number of milk separators,
although positive, is only 0.48 units. Although the upsurge in the number of
cows drives larger milk volumes for processing and cleaning, enterprises are
most likely to use high-capacity separators with a long service life. In addition,
depending on the level of technological equipment, separation can be part of an
automated line of installations, not a separately built-in element. Based on
this, a slight increase in the number of separators when the herd grows
by 1 thousand heads is justified from a technological point of view.

The reliability of the forecasts obtained based on time series models
Is enhanced by the fact that all values from Table 6 are characterized by a
stable negative trend in 2021-2023, which is consistent with Ukraine’s
general trend toward a reduction in the number of cows in both at enterprises
and in households. Similar dynamics are also present in the study by
Tkachuk (2019), which noted a significant reduction in the level of enterprise
provision in almost all categories of technological equipment necessary for
agricultural production.

Thus, the smaller the herd size, the smaller the need for both hay
mowing and pasture areas, hay mowers, manure conveyors, and milk
separators, given the positive values of the coefficients of the independent
variable in one-factor linear regression models.
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4. Assessment of the dependence of milk production indicators in
households on the number of cows: forecasting behavioral and
technological characteristics

Although the share of milk received by processing enterprises from
households was only 10.98% in 2023, they keep most cows (958.6 thousand
heads), which in the total livestock structure of Ukraine is over 70%. Thus,
while maintaining their crucial role in ensuring domestic consumption
through local markets, their awareness, technological equipment, and
compliance with veterinary and sanitary standards affect the overall dairy
high-quality production in the country. Since households do not produce
extra-grade milk, and more than 81.67% of milk received by processing
enterprises from the population in 2023 was of grade I, the competitiveness
of Ukrainian dairy products and their export potential significantly depends
on the functioning of family-type farms.

According to Shevchenko and Tabachuk (2019), the concentration of
raw milk production in households that do not provide proper conditions for
keeping cows and violate sanitary and hygienic standards or milking technology
without immediately cooling the milk, as a result, causes high bacterial
contamination with undesirable microflora and low milk quality. At the same
time, despite the validity of their conclusions, the authors did not analyze and
forecast the behavioral and technological aspects of household production
activities, which are presented in Table 7.

Table 7
Dependence of household functioning on the number of cows: statistical
characteristics of one-factor regression and time series models

Model
\[o}

Independent variable — x; or t /
Time series model

Dependent variable, y

The number of cows in

18.1 Share of households with households, x; (thousands of 0.64 1.66 8.92 0.031
a separator (%) heads)
18.2 Holt 0.89 - - -
Share of households The number of cows in
19.1 carrying out sanitary households, x; (thousands of 058 0.90 @ 6.88 | 0.047
control of milk quality heads)
19.2 (%) Holt 065 - - -
The number of cows in
20.1 | ghare of households using households, x; (thousands of 0.31  0.96 2.27 | 0.192
veterinary inspection (%) heads)
20.2 Time, t 0.86 | 0.49 | 12.03  0.020
Share of households The number of cows in
21.1 Carrying out Sanitary househ0|ds, X1 (thousands Of 0.28 1.47 1.97 0.219
treatment of livestock heads)
21.2 premises (%) ARIMA (0,2,0) 094 - - -

* — p-value of the parameters of one-factor regression models is equal to their Sig.F.

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).
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Since the 20102015 time series is short due to the cessation of data
collection and processing by statistical authorities after 2015 and does not
satisfy the requirement for the minimum permissible number of observations
(n) for building reliable models, the original data set was expanded by adding
observations from 2009 so that n = 7. Given the riskiness of the long-term
forecast until 2023 and the entry into force of new requirements for the safety
and quality of milk and dairy products in 2019, which could outcome in
meaningful structural transformations of production processes, the upper
limit of the forecast horizon was 2018.

The statistical characteristics of Models 18-21 only partially
confirmed the hypothesis of the dependence of household milk production
indicators on the number of cows kept. Despite the substantial impact of
livestock on the share of households with a separator and the share of
households carrying out sanitary control of milk quality in regression models,
their explanatory power is interpreted as moderate (R? € [0.5; 0.7]). At the
same time, the independent variable is not statistically significant for
veterinary inspection (Model 20.1) and sanitary treatment of livestock
premises (Model 21.1). Time series models (Holt, ARIMA) and a simple
regression model using time t as an independent variable provide mainly
high R? values and better accuracy based on MAPE < 5%, which indicates
the feasibility of using these approaches for medium-term forecasting.

Based on the values of the model parameters (Table 8), with an
expansion in the number of cows in households by 1 thousand heads, the
share of households that have a separator or carry out sanitary control of milk
quality increases by 0.01%.

Table 8
Forecast values of household characteristics that affect the development of dairy
production in Ukraine and calculated using time series models

Cli el Lower Upper

Model regression MAPE | MaxAPE | Forecast Forecast - M
N[o} equation / Time (%) (%) period value L )
: (95%) (95%)

series model
= —6.08 +

18.1 Y 0.01%, 5.21 14.03 - - - -
2016 15.90 12.30 19.50
18.2 Holt 5.09 8.98 2017 14.90 11.20 18.50
2018 13.90 10.20 17.50

191  y=976+0.01x, 241 6.55 — - - -
2016 20.40 18.30 22.50
19.2 Holt 2.50 5.43 2017 19.90 17.80 22.00
2018 19.40 17.30 21.50
_ 2016 46.38 45.32 47.44
202 ot 08 100 2017 44.17 4311 | 4523
' ’ 2018 41.53 40.47 42.59
2016 52.10 50.80 53.40
21.2 ARIMA (0,2,0) 0.61 1.22 2017 48.30 45.30 51.30
2018 43.80 38.80 48.80

Source: calculated by the author based on (State Statistics Service of Ukraine, 2023).
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Regression Models 20.1 and 21.1 demonstrate statistical unimportance,
i.e., the number of cows in households is not a key factor affecting the share
of households that use a veterinary inspection or carry out sanitary treatment
of livestock premises.

According to the forecast for 2016-2018, there is a further reduction
in households that perform the necessary procedures to ensure milk quality:
the share of households with a separator decreased to 13.90% in 2018, i.e.,
by 2.60 pp compared to 2015, the share of households that carry out sanitary
control of milk quality — by 1 pp (19.40%), the share of households that use
veterinary inspection — by 6.6 pp (41.50%), the share of households that carry
out sanitary treatment of livestock premises — by 11.40 pp, amounting to
43.80% in 2018. These changes are of concern given the growing public
interest in cow welfare as a component determining the quality of dairy
products. The results of the study by Castellini et al. (2023) showed that
consumers equate low-quality milk with the lack of medical treatment and
proper veterinary inspection, considering animal welfare as a condition for
product acceptability. Given the forecasted lowering in households carrying
out veterinary inspection and sanitation of premises, thus neglecting the
cows’ welfare, some consumers are likely to refuse such products, which in
turn may lead to an even more critical situation for individual peasant farms,
which are already in a vulnerable economic position.

Against the background of the reduction in the number of cows in
households, which was observed throughout the study period, it indicates the
departure of not only uncompetitive producers but also those who had the
necessary equipment and carried out basic processes to ensure milk quality
but probably faced economic barriers: a low purchase price for milk, which
does not contribute to a quick return on investment, the lack of infrastructure
and processors necessary for the sale of extra-grade milk, limited financial
resources for modernization in conditions of economic instability.
Bondarenko and Omelianenko (2024), who studied the threats and prospects
of the milk market in Ukraine, also highlighted the lack of sufficient funding
for investment and innovation projects among the factors that negatively
affect its development. In turn, Cwalina et al. (2020) noted that for family
farms, the purchase price of milk is the most essential aspect that affects their
desire to engage in production activities.

The analysis of the situation with the level of household provision with
separators requires special attention since the additional regression model,
which examines the relationship between the number of separators and the
share of households that possess them (considering their restored values in
2016-2018 using the Holt model), demonstrates extremely high statistical
characteristics of reliability and validity. Built on data for 2010-2018, it is
statistically significant with R? = 99.85%, F = 5 216.77, MAPE = 0.48%.
Based on the values of the model parameters, each new separator is
associated with an increase in the share of households that own them
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by 0.11%. Considering the steady negative absolute growth in the number of
separators in 2010-2023, the share of households using them in 2023 is
forecasted to be only 8.8%, not exceeding the value of 9.1%, which is the
upper limit of the confidence interval. It indicates a technological decline of
family-type farms since less than 1 in 10 households use a milk separator,
which is incompatible with the growth of extra-grade or higher-quality milk.
For these reasons, state support measures aimed at improving the techno-
logical provision of households with pivotal equipment for primary milk
processing, such as milk separators and milk quality analyzers, are of great
importance. Tsvihun and Tsvihun (2023), when agreeing that the
development of dairy farming in households requires state support, proposed
interest-free loans and tax breaks as possible ways to revive the industry.

An additional argument in favor of the implementation of efficacious
tools is the negligible positive coefficients S, in regression Models 18.1 and
19.1, which may indicate the lack of incentives for modernization, one of
which is the low-income level. Since the monthly cash income of rural
households averaged UAH 11 889.69, and cash expenses were recorded at
UAH 9 245.44 (State Statistics Service of Ukraine, 2022b) in 2021, the
average residual of resources after satisfying various types of needs equals
UAH 2 644.25. At the same time, income from entrepreneurial activity, self-
employment, and the sale of agricultural products, which in the structure
of their total resources was only 12.3% in 2021, equaling UAH 1 462.43 per
month. Based on this data, it is possible to determine the terms of
accumulation of funds by households on two created scenarios (Table 9):

1) optimistic scenario — involves directing 100% of the income
received from agricultural activities (UAH 1 462.43) to the needs of dairy
production modernization;

2) realistic scenario — involves setting aside a third of the average
residual resources (UAH 8 72.60).

Table 9
Determining the terms of accumulation of funds by households for the
modernization of dairy production under two scenarios

LUBIE! 71 Average cost of OIS SRRl Realistic scenario
The goal of statistically 9 (100% of income .
. . equipment, . (33% of residual
accumulation significant from agricultural )
UAH oL income), month
factor activities), month
Milk separator 18.1 6 929.2* 474 7.94
Milk quality 19.1 25 200 17.23 28.88
analyzer

* — calculated for Ukrainian-made equipment of Motor Sich as of April 21, 2025, and averaged
according to data (ProTek, n. d.), (Byrenka.com.ua, n. d.), ** calculated for Ukrainian-made
equipment of IKF Agroservice as of April 21, 2025, and averaged according to data (IKF Agro, n. d.).

Source: calculated by the author based on (State Statistics Service of Ukraine, 2022Db).
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Thus, households in rural areas planning to purchase both a milk
separator and a milk quality analyzer will need from 1 year and 10 months if
they accumulate 100% of their income from agricultural activities to
over 3 years if they save 33% of their average monthly residual budgets
in 2021. While purchasing a separator is a relatively achievable goal in the
short term for households, a milk quality analyzer, which is a principal
condition for producing premium milk, is scarcely available.

By ensuring control of somatic cell counts, fat, protein content, and
compliance with requirements for the absence of traces of antibiotics or
bacterial contamination, households should sell high-quality products at
higher prices (Bal-Prylypko et al., 2023). However, according to the study by
Voliak and Galitska (2018), the payment of extra-quality, premium, and first-
grade milk in previous years had minimal differences within 2—3%, which
does not contribute to a quick return to households of funds spent on the
purchase of separators or milk quality analyzers. For these reasons,
investment by households in these types of technical equipment is not only
inaccessible due to limited financial capabilities but also unlikely, given the
lack of economic incentives for the modernization of production processes.

Even though the scenario modeling is based on household incomes in
rural areas in 2021, since it is the latest data published by state statistics
bodies, according to the study by the United Nations in Ukraine (2023), 65%
of households reported a decrease in income since February 2022. Based on
this, it is unlikely that the difference between the actual income and
expenditure in 2022-2023 will exceed the value in 2021, especially in the
context of a slow growth in state social standards due to a full-scale invasion.

Therefore, the conclusions about the need to accumulate for 2-3 years
for households to purchase this equipment can be considered reliable. If the
state seeks to boost the volume of export-oriented extra-grade milk, programs
for partial compensation of costs for separators and milk quality analyzers
can positively affect the development of dairy production in Ukrainian
households. At the same time, Shpychak et al. (2022), justifying ways to
overcome problems in dairy production, on the contrary, advocated the
introduction by the state of incentives for the reorganization of production
and concentration of cow herds on the farm.

Given the results of the study, to increase the volume of high-quality
dairy products, the government should introduce additional state support
measures within the framework of the budget program "Financial support for
agricultural producers", under which expenditures of UAH 1 205 million
are planned in 2025 (Pavlenko, 2025). In this context, a special tax-free
investment account, similar to the Canadian Agrilnvest program, to which
dairy producers would contribute their funds in the form of a set percentage
(for example, % of income from the sale of milk and dairy products), is
promising. By adding another 50% or the full amount to this contribution,
the state would help stimulate targeted investments, which are allowed to be
directed only to the purchase of high-cost equipment or modernization, which
is critically necessary to produce extra-quality milk. In addition, within the
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framework of the budget program "Support for farms and other producers of
agricultural products”, to which about UAH 4 726 million should be
allocated in 2025, it is possible to develop a system of additional payments
for households for high and extra-quality milk. Providing for the availability
of basic equipment as a prerequisite for receiving compensation for 2-3 years
would encourage family farms to improve their technical equipment.
To modernize their material and technical base, households may show greater
interest in obtaining interest-free loans under the budget program "Provision
of loans to farms".

The practical value of the proposed measures lies in shifting the focus
from direct support of producer incomes to reducing their dependence on
subsidies, which in turn will reduce the budget burden.

In any case, increasing the production of high-quality raw milk in
Ukraine requires effective state policy that will help the industry overcome
the crisis during the post-war recovery period and strengthen food sovereignty,
which is especially important given the reduction in the level of population
provision with milk and dairy products (from 107.71% in 2017 to 95.21%
in 2021) and the increase in the share of their imports in consumption (from
1.55t0 9.37% in the same periods), as was determined in the article by Ivanov
and Hurtovyi (2023).

Conclusions

The results of a comprehensive analysis of the constructed regression
and time series models allowed for the restoration of the absent data, confir-
ming the main study hypothesis about the presence of a statistically signi-
ficant relationship between the number of cows and resource and technolo-
gical indicators of dairy production both at enterprises and in households.
The negative relationship between the number of cows and the average
annual yield at enterprises indicates a probable limitation of resources and
infrastructure capability to provide proper care for the growing livestock
without losing productivity. It is confirmed by insufficient technical moderni-
zation since the combination of milking machines and installations, according
to the average scenario, will allow servicing the size of the herd, which
includes 891 heads but not 1,000 cows, without considering damage and
downtime of equipment.

The number of cows positively impacts the expansion of the fodder
base. Nonetheless, given the nationwide reduction in the number of cows
in 2010-2023, their decline is expected by 2023 with a probability of 95%.
Compared to 2022, in 2023, the gross harvest of feed corn is expected to
decrease by 7.25%, hayfields by 24.68%, and annual and perennial grasses
for green fodder, hay, and silage by 27.84%. Compared to 2019, the number
of hay mowers in 2023 will fall by 3.73%, milking machines by 7.81%, cattle
feed dispensers by 12.40%, and milk separators by 13.86%.
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However, unlike other equipment, despite the drop in the number of
cows, the number of milk purifier-coolers is forecasted to increase
by 2.19% — from 2 555 units in 2019 to 2,611 in 2023. It hints at a certain
level of enterprise modernization and their focus on compliance with the
requirements for the quality and safety of milk and dairy products, which
establishes the immediate cooling of milk to an established temperature
immediately after milking.

The technological degradation of dairy production in households is of
great concern: in 2016-2018, there was a further decline in households that
carried out the necessary procedures to ensure milk quality, veterinary
inspection, and sanitation of premises. According to the forecast, the share of
households using a separator in 2023 will be no more than 9.1%. It indicates
the unavailability of primary equipment for family-type farms since
only 1 in 10 households uses a milk separator. In the case of saving a third of
the monthly residual income and even assuming the accumulation of entire
income from agricultural activities, it will take 2 to 3 years for rural
households planning to purchase a milk separator and a quality analyzer.

Given the limited households’ possibilities for purchasing milk
separators and quality analyzers in the short term and the need to increase the
volume of high-quality milk, urgent state support measures are needed for
producers within the framework of which technical re-equipment is partially
compensated by the government. One of the ways may be the mechanism of
the Canadian state support model, in which producer funds in a tax-free
savings account (in a defined %) are supplemented by state contributions that
can be directed only to investments.
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The formation of a modern marketing strategy
in the digital environment involves the use of
various data that make it possible to assess the
current situation and identify development pros-
pects. The hypothesis is formulated that sentiment
and semantic analysis using machine learning
algorithms allows businesses to objectively assess
the attitude of the target audience to the activities
of brands on the Internet and identify popular
thematic content. Conducting the research, general
scientific methods of analysis and synthesis were
used to characterize the basic principles of using
sentiment and semantic analysis in the process of
assessing brand reputation; empirical methods,
graphic representation, and system-structural
analysis. The feasibility of using text information
and emoticons as a valuable source of data for
developing effective management decisions in the
field of marketing is proven. The implementation of
sentiment and semantic analysis based on text and
emoji is justified. A structural and logical scheme
of the differences between sentiment and semantic
analysis is presented. The features of building
information support when implementing the two
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CEMAHTUYHUN TA
CEHTUMEHTHUI AHANI3
PENYTALYII BPEHZY

DopMmy6anHs CyHacHoi MAapKemuH2080i cmpa-
meeii 6 yugposomy cepedosuwyi  nepedbauac
BUKOPUCIAHHS DISHOMAHIMHUX OGHUX, WO 0aromb
MONHCIUGICMb OYIHIOBAMYU NOMOYH)Y CUmyayilo ma
idenmugbikysamu nepcnekmugu possumxy. Cgop-
MYTbOBAHO  2INOMe3y, WO CeHMUMEHMHUL ma
CEeMaHmMUYHULL aHai3 13 3aCMOCYBAHHAM a20-
PUMMIB MAUWUHHO20 HABYAHHA 00360NAE 00 €K-
MUBHO OYIHIOBATNU BIOHOULEHHS YiTbOBOT AyOUmopii
0o akmusHocmetl Opendie 8 Inmepremi ma ioenmu-
Qixyeamu nonyiApHUL MmemMamuuHuil KOHMeHM.
Ilpu  npogedenni  QoCHiOdHCeHHsT  BUKOPUCTAHO
3a2aIbHOHAYKOBI MEMOOU AHANI3ZY MA CUHME3Y O
Xapaxmepucmuku OCHOBHUX NPUHYUNIE 3aCTNOCY-
BAHHAM ~ CEHMUMEHMHO20 Ma  CeMAHMU4YHO20
auanizy y npoyeci oyiniosanHs penymayii Openoy,
emnipuuni memoou, epaghiune 300padiceHHs ma
cucmemHo-cmpykmypHuil ananis. /losedeno ooyine-
HICMb BUKOPUCIAHHS MEeKCmOoeoi inghopmayii ma
eMOMIKOHI8 5K YiHHO2O Odicepena OaHux O
PO3POOKU eheKmUBHUX  YNPAGTIHCLKUX pileHb )
cpepi mapremunzy. ObrpyHnmosano peanizayiio
CEHIMUMEHMHO20 Ma CeMAHMUYHO20 aHANI3Y HA
ocHogi  mekcmy ma emoosi. IIpeocmasneno
CMPYKIMYPHO-TOSTYHY CXeMy BIOMIHHOCIEN MIdiC
CeHMUMEHMHUM ™A CeMAHMUYHUM — AHATIZ0M.
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approaches under study are investigated. The
necessity of using social media for assembling text
content and ematicons is proven, which is associa-
ted with the significant activity of generations Y, Z,
and Alpha on such platforms as YouTube,
Instagram, TikTok, etc. The feasibility of using
sentiment and semantic analysis for retail chains
that sell consumer electronics on the Internet is
proven. Machine learning algorithms are used to
assess user sentiment and interests, which allows
for effective processing of text content.

Keywords: brand, content, emoticon, marke-
ting, machine learning, semantic and sentiment
analysis, social media, text.

Hocnioscerno ocobausocmi nodbyoosu inghopmayiti-
HO20 3abesneueHHs npu peanizayii 080X 00CHi-
021Cy8anUX Ni0X00i8. /06edeno HeoOXiOHiCcmb 8UKO-
PUCMAHHA coyianbHux media O 300py meKcmo-
6020 KOHMEHMY ma eMOMIKOHIG, W0 No8 s13aHO 3i
3nauHoI0 akmugHicmio noxoniny Y, Z ma Anvgpa na
maxux niameopmax, sik YouTube, Instagram,
TikTok mowo. Ob6rpyrmoearo doyiibHicms GUKO-
PUCIAHHA  CEHMUMEHIMHO20 MA  CeMAHMUYHO20
auanizy Onsl MopeoBebHUX MEPEIC, SIKI peanizyiomy
cnodicugy enekmpoHixky 6 Inmepnemi. s oyinio-
6AHHS HACMPOIE MA THMEPECi8 KOPUCYBAYI8 BUKO-
PUCIAHO ANCOPUMMU  MAUUHHO20 HABYAHHSA, SKI
0036071A10Mb eQeKMUBHO 0OPOOIAMU MEKCMO8ULL
KOHMEHM.

Krwouosi cnoea: OpeHO, KOHTCHT, €MO-
TIKOH, MApKETHHT, MAIllHHHE HABYaHHS, CEMaH-
THYHAM Ta CEHTUMEHTHHM aHai3, collianbHi

MEpEexKi, TEKCT.

JEL Classification: C55, C81, D83, M31, M37.

Introduction

The Internet acts as a global information environment that allows a
large number of users to interact on a continuous basis. The purpose of
interaction can be business interests, education, leisure, social communi-
cations, etc. For modern companies, the Internet is an important environment
that allows companies to maximize the reach of the target audience and
accelerate the process of promoting goods and services. Optimization of
marketing strategy in the global network involves the use of effective digital
tools. Information support is the basis for making effective management
decisions in the marketing field. The digital environment is characterized by
a high level of data collection efficiency, since, thanks to the use of modern
approaches, it is possible to accumulate relevant information continuously in
real time. The main methods of data collection on the Internet include web
analytics, parsing, API queries, collection from open data, etc.

For brands in conditions of high competition, it is important to identify the
interests of the target audience and assess the level of loyalty to their products.
The digital environment is structured in such a way that a large number of users
publicly post information about their attitudes towards certain companies, goods,
and services. The presented public information can be used by all market
participants to assess their competitive positions, identify the advantages and
weaknesses of other companies, as well as determine areas for strengthening
interaction with the target audience. Many companies in Ukraine do not pay due
attention to assessing the mood of the target audience based on comments on the
Internet and processing the relevant information using machine learning
algorithms, which prompted this study to solve the outlined scientific problem.

First of all, social media should be used to assess user judgments, since
the overwhelming majority of modern generations Y, Z, and Alpha show
interest in social interaction on specialized online platforms (Instagram,
TikTok, YouTube, Facebook, etc.). Expression of one’s attitude towards
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relevant brands can be carried out by posting comments, emoticons, photos, and
video content etc. To assess heterogeneous information about users’ attitudes
towards relevant brands and their products, it is advisable to use semantic and
sentiment analysis, which are implemented thanks to high-performance
machine learning algorithms. The advantages of using the presented approaches
based on mathematical models are the processing of big data in a digital
environment characterized by dynamic changes in user behavior.

Scientific works indicate the relevance of using semantic and
sentiment analysis in marketing. An important area of research is the
adaptation of machine learning algorithms to process heterogeneous
information containing information about users’ attitudes, brands, and their
products. The issue of using semantic and sentiment analysis to identify the
context and emotional coloring of statements on the Internet is addressed in
the works of many scientists. Scientists are investigating areas of
comprehensive analysis of text content, emoticons, and visualized materials
used by the audience to demonstrate their attitude toward certain issues.

Abbasi-Moud et al. (2021) investigate the specifics of collecting data
from social media and its use in the process of forming relevant
recommendations for consumers using the example of the tourism sector. The
feasibility of using semantic clustering of comments and a comprehensive
analysis of their sentiments to identify preferences is proven.

Song et al. (2021) prove the feasibility of conducting a tonality analysis
of texts that can be collected in a digital environment. The feasibility of using
the semantics perception and refinement network (SPRN), which allows
analyzing tonality based on aspects, is justified. The advantages of the presented
approach are the possibility of using multichannel convolution, which
significantly improves the quality of assessing the content load in the text.

Lu et al. (2022) proposed a novel graph convolutional network with
sentiment interaction and multi-graph perception for aspect-based sentiment
analysis. The advantage of implementing the presented approach is the ability to
simultaneously take into account semantic relationships and tonality of text
content.

Chandra and Kulkarni (2022) focus on the study of text translation
problems that can lead to distortion of tone and content. They substantiate
the feasibility of using bidirectional encoder representations from
transformers (BERT) for building modern language models.

Khan et al. (2023) investigate the features of semantic analysis of
unstructured data, which constitutes a significant portion of information on
the Internet and can serve as a valuable source for forming effective
management decisions. They propose to use a hybrid DNN model that allows
taking into account tone and context based on the attention mechanism.

Iswari et al. (2024) investigate methods to improve sentiment analysis
based on online travel product reviews through semantic similarity search.
The implementation of the presented approach involves the use of a keyword
library that is collected according to the frequency of mentions in customer
comments.
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Mercha et al. (2024) presented multilingual sentiment analysis
(MSA-GCN), which involves the use of a graph convolutional network to
identify short- and long-range semantics in complex text messages. It is
assumed that a unified heterogeneous text graph will be used, which allows
achieving effective results in the analysis of multilingual text content in a
digital environment.

Cao et al. (2025) investigate the problems of the polarity of individual
terms’ tonality in sentences. The authors propose to use Aspect-Level
Sentiment Analysis with Semantic and Emotional Modeling (ALSEM) in
text processing. They manage to establish a structure that identifies the
relationship between semantic information and evaluative words.

Deng and Liu (2025) assessed the emotions of society groups and their
requirements using high-performance mathematical algorithms. Data from
microblogs and social media comments were comprehensively processed
using Python. The feasibility of using the ROBERTa-BiLSTM-Attention
model for evaluating the semantics of text content was established.

Machine learning algorithms have proven effective in the process of
analyzing heterogeneous data, but the possibilities of improving the quality
of sentiment identification are being studied. The configuration of complex
mathematical models is focused on identifying real user judgments, since in
many cases human behavior involves the use of indirect manifestations of
emotions (sarcasm, jokes, irony). In the process of selecting and configuring
machine learning algorithms, the specifics of the brand’s activities and the
characteristics of its target audience are taken into account, since certain
groups of consumers may be characterized by a certain slang, especially for
representatives of generations Z and Alpha. An important area of scientific
research in the field of semantic and sentiment analysis is the adaptation
of models to a multilingual environment, since, in the conditions of globa-
lization, a large number of users may use various languages or constructs
specific to their culture, despite the use of another language.

The aim of the research is to substantiate the areas of integration of
semantic and sentiment analysis based on machine learning algorithms into
the process of assessing brand reputation in the digital environment.

Following the presented aim, the hypothesis is formulated that the use
of sentiment and semantic analysis based on machine learning algorithms
makes it possible to reliably assess consumer perception of brands on the
Internet and determine relevant content according to the interests of the target
audience.

Creating an effective information system in a digital environment
based on server technologies allows for the continuous accumulation of
information from various sources regarding the discussion and evaluation
of the brand and its products by users. Along with this, cloud computing is
adapted for the implementation of high-performance machine learning
algorithms that are used to process big data in structured, semi-structured,
and unstructured formats.
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The research involves the use of the following scientific research
methods: analysis and synthesis to characterize the main approaches to the
application of sentiment and semantic analysis in assessing brand reputation;
empirical methods, graphical representation, and system-structural analysis.

In the context of active digitalization, semantic and sentiment analysis
approaches are important for companies, as they allow using text and
visualized information to assess the mood of the target audience in real time.
The risks of using the approaches presented by brands include the formation
of ineffective marketing strategies based on the misinterpretation of the mood
of the target audience.

The three sections of the main part of the article present key
approaches to sentiment and semantic analysis for processing text content.
The feasibility of using emoticons to assess user sentiment is proven, and the
main approaches to transforming emojis into mathematical form are
characterized by the possibility of implementing machine learning algo-
rithms. A diagram of the characteristic differences between semantic and
sentiment analysis in the process of analyzing text content and emoticons is
presented. A system for providing information for sentiment and semantic
analysis in the digital environment is presented. The research used data from the
Comfy YouTube channel: comments under videos for January—July 2025.
The results of assessing the content topic and target audience sentiment based
on machine learning algorithms are presented, which allows optimizing the
brand’s marketing strategy in the digital environment, including thanks to a
modern content plan.

1. Semantic and sentiment analysis: concepts, goals, and role in
digital marketing

The functioning of companies in a highly competitive digital
environment involves using opportunities to gain advantages over other
participants in the relevant market. On the Internet, a large number of users
discuss different topics on various resources every day. Posted reactions in
the form of text messages and visualized content (emoticons, GIFs, pictu-
res, etc.) can serve as a valuable resource for analyzing the popularity and
current attitude of the target audience to the corresponding company, as well
as identifying changes in user behavior. It is advisable to complete the set
tasks through the use of semantic and sentiment analysis, which have gained
considerable popularity in the field of marketing.

Semantic analysis is used in the study of text content presented in the
form of natural language (words, phrases, and full-fledged texts) to identify
the essence and context laid down by the target audience. The imple-
mentation of specialized algorithms allows software to understand the real
content of texts posted by users on the Internet. When implementing semantic
analysis, two main approaches are used:

Text classification. This direction involves dividing users into certain
groups (by emotions, interests), attributing text content to a specific category
(goods for young people, financial sector, online education), etc.
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Text extraction. A comprehensive audit is used to determine the
hidden value of the corresponding text content and use the identified features
as a basis for optimizing marketing strategies in the digital environment
(Thieshen, 2024, November 5).

The process of processing text data is possible through the use of
traditional analysis; however, the significant growth of verbal information on
the Internet leads to the need to use various artificial intelligence algorithms,
including Natural Language Processing (NLP). High-performance
mathematical models based on server technologies allow companies to
quickly process big data presented in a structured, semi-structured, and
unstructured form. To implement machine learning algorithms, it is
necessary to transform the text data array in a certain way, which includes
the following stages:

« first: lexical analysis. The purpose of this stage is to bring text content
into a structured form suitable for processing by a computer. The collected
text information is divided into individual words or tokens, that is, individual
lexical elements are isolated;

« second: grammatical analysis. Identification of speech parts (nouns,
verbs, adjectives) and the grammatical structure of a sentence allows
algorithms to be provided with information about the syntactic connections
between words. This stage allows building a structured model for the text that
was collected on the Internet;

« third: syntactical analysis. A comprehensive analysis of the syntax of
text content is carried out to identify the principles of combining words into
sentences. The transformation of sentence construction logic into a
mathematical form significantly simplifies text processing by machine
learning algorithms. Converting text into a form acceptable to artificial
intelligence involves breaking each sentence into components by the
grammatical rules’ characteristic of a particular language;

» fourth: semantic analysis. The presented stage acts as a generalizing
one, since it involves combining the results obtained in the three previous
stages. The qualitative implementation of lexical, grammatical, and syntac-
tical analysis allows for the determination of the essence and meaningful
relationships in the studied text as accurately as possible. The key goal of this
stage is to provide conditions for the interpretation of text content by
mathematical algorithms in accordance with human understanding and
meaningful subtext.

Sentiment analysis is used as a separate approach, but in many cases
Is part of semantic analysis. The presented approach is used to determine the
tone of text generated by users on the Internet. Lexical analysis is
implemented according to the selected set of words and involves determining
the mood of users on certain web resources (social media, sites, forums, etc.).

Along with text content, emojis (emoticons) are often used in the
implementation of semantic analysis. For the most active in the digital
environment, generations Y, Z, and Alpha, it is natural to use thematic
emoticons in the process of discussing various issues and expressing certain
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emotions. Visualized content in combination with text is used mainly in the
implementation of Al sentiment analysis.

To ensure high-quality sentiment analysis based on the emoticons
used, they are grouped according to the identified emotional reactions. The
process of preparing emojis for the implementation of certain approaches
involves manual marking in accordance with a specific emotional state.

To use artificial intelligence algorithms, it is necessary to transform
emoticons into digital form. The most popular transformation methods include:

One-Hot Encoding. Emoticons receive certain indices containing a
binary vector (0 and 1). For example:

©-11,0,0]
© -0, 1,0]
©-[0,0,1]

Count-Based Features. Statistical analysis of emoticons in text
content is used: total number of emoticons in a message or comment; density
of emoticons in the text; distribution of emojis by emotion. Figure 1 presents
three groups of emoticons according to the main emotions.
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Figure 1. Emoticon groups according to basic emotions
Source: (Kaye et al., 2022).

Embeddings. This approach is very effective because it allows
companies to qualitatively prepare data for processing by machine learning
algorithms. Emoticons are converted into high-dimensional numerical
vectors, the distance between which serves as a characteristic of specific
reactions. The main methods include Pre-trained Models, Custom
Embeddings; Contextual Embeddings.

Hybrid Approaches. In the practice of machine learning, ensemble
models have become widespread, which allow companies to combine several
approaches at the same time to obtain the optimal result. The use of hybrid
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models for processing emoticons is based on the multiplicative effect, which
allows analytics to use the strengths of each of the algorithms in a common
mathematical model.

For a comprehensive assessment of brand reputation in the digital
environment, semantic and sentiment analysis are often used together.
However, the development and implementation of an effective marketing
strategy involve understanding the main differences between the presented
approaches (Figure 2).

SEMANTIC ANALYSIS SENTIMENT ANALYSIS
> Focus of analysis
v v
Evaluating topics discussed by Assessing users’ emotions and
users attitudes towards brands
> Implementation complexity <
v v
High level, as complex Lower level, as only emotions are
relationships and context are identified classified
> Using emoticons and pictures <
v v
Used as part of text semantics Direct identification of emotions

Machine learning algotihms

v v
Unsupervised and self-supervised
learning

Supervised learning

Figure 2. Differences between semantic and sentiment analysis
Source: compiled and supplemented by the authors from (Williams, 2025, January 7).

Despite the simpler procedure for implementing sentiment analysis,
the presented approach is widely used in the practice of marketing analytics
in the digital environment. The availability of limited resources and the need
to obtain quick results in a highly competitive environment make the
presented approach effective and allow companies to achieve optimal results
in the process of establishing communications with a demanding target
audience, which easily switches from one brand to another.

The ability to choose between semantic and sentiment analysis, or to
combine the two presented approaches, allows companies to effectively
process large amounts of text information, emoticons, and other visualized
content in the process of identifying the mood of the target audience and key
trends in the markets of operation.
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2. Information support for sentiment and semantic analysis

The digital environment allows for the collection of large amounts of
textual and visual information for sentiment and semantic analysis. At this
stage of development, the assessment of topics and user sentiments on the
Internet is carried out through the use of emoticons and images. However,
the evolution of machine learning algorithms leads to the testing of
approaches that involve the processing of audio and video content. The
formation of effective information support for sentiment and semantic
analysis involves the use of specific methods of data collection on various

resources on the Internet (Figure 3).
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Figure 3. Information system of semantic and sentiment analysis

Source: compiled and supplemented by the authors from (Watchers, 2025, March 6).

142 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 4




DIGITAL MARKETING

The consumer electronics market was chosen to conduct sentimental
and semantic analysis, as users consistently generate high demand for
innovative products. Interest in modern electronics among representatives of
generations Y, Z and Alpha implies active use of digital communication
channels by companies to promote products and establish close communi-
cations. On the Internet, the leaders in consumer electronics sales in Ukraine
in 2025 are Rozetka, Allo, Comfy, Foxtrot, and Moyo (Vtop-Shop, 2025,
August 10; Similarweb, 2025, August 10). The activity of the presented
brands in the digital environment and interaction on various web resources,
primarily in social media, allows the collection of large amounts of text
information in combination with emoticons. According to the presented
information support scheme on the Internet, data was collected on the
consumer electronics market for the Comfy retail chain. The sources of
information for conducting sentimental and semantic analysis of the brand
were popular on social media (Table 1).

Table 1
Characteristics of Comfy social media accounts, July 2025
Social Media Posts/Videos Readers/followers

X 632 1779
Instagram 3401 275k
YouTube 557 11.3k
TikTok 42 15.3k
Facebook ~ 500 490k

Source: (Comfy X, n.d.; Comfy_ua, n. d.; COMFYchannel, n. d.; comfy_media, n.d.;
COMFY, n.d.).

The intensive activity of the Comfy retail chain in interacting with the
target audience on social media allows it to attract a large number of potential
users. Along with this, the target audience is stimulated to leave feedback and
wishes regarding certain activities of the company. A detailed analysis of
posts and videos made it possible to establish that modern users do not have
a particular desire to leave comments for most of the posted content in all the
above media. Along with this, the target audience actively participates in
various promotions that involve active communication in text format. On
Instagram, the company constantly holds various draws that attract the
attention of thousands of users and stimulate posting comments according to
the specifics of the posted content. During the UKRAINEPRIDE events,
Comfy posted a post on its own social media accounts with the text: "Be
yourself. Speak out loud. Stand up for equality”. A large number of users in
the comments joined the discussion of this issue, expressing their position.

Social media in Ukraine, popular among generations Y, Z, and Alpha,
are characterized by a larger number of comments that can be collected for
sentimental and semantic analysis. Along with this, the X network, which is
characterized by significant popularity in the world and is considered a
valuable resource for collecting text content and reactions in the form of
emoticons, does not allow collecting large amounts of information about the
company under study in Ukraine.
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3. Semantic and sentiment analysis of Comfy’s brand reputation
in social media

The Comfy brand YouTube channel was used to conduct semantic and
sentiment analysis. When studying this resource, 7046 comments were collected
from 60 video clips published during January-July 2025. Analysis of the topics of
publications posted by the brand indicates the effectiveness of using a marketing
strategy in building communications with the target audience. The topics of the
content posted on the Comfy channel clearly show an orientation towards
providing commercial and educational functions. Videos can be divided into the
following areas: consumer electronics reviews; gaming and entertainment; gift
selections, and life hacks; tips for ensuring energy saving.

The process of processing text content and emoticons in the formed
database was carried out in the following stages:

« Tokenization and removal of stop words using the Natural Language
Toolkit, which allowed us to isolate words valuable for analysis.

« Text translation using googletrans, using API queries. To further
assess user sentiment and interests, it was advisable to translate text
comments from Ukrainian to English.

« Sentiment analysis using the VADER library (Valence Aware
Dictionary for sEntiment Reasoning) (Chiny et. al., 2021).

« Text vectorization using the TF-IDF (Term Frequency — Inverse
Document Frequency) method, which allows analytics to transform the text
into a digital format and implement various machine learning algorithms.

When implementing sentiment and semantic analysis, a word cloud is
widely used, which allows companies to visually assess the presence of the
most common words in the studied text array. The formation of text
popularity was carried out on the basis of nouns, adverbs, and adjectives
(Figure 4). The most popular thematic words for the Comfy brand include
machine (315 words or 1.03%), kitchen (296 words or 0.97%), vacuum
(288 words or 0.94%).
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Figure 4. Word Cloud of Comments (Nouns, Adverbs, Adjectives) of Comfy
YouTube Channel from January to July 2025

Source: calculated by the authors based on (COMFYchannel, n. d.).
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The next step is to use the t-SNE Visualization of Comments graph,
which displays the results of sentiment analysis of comments in a two-
dimensional space (Figure 5). The presented graph contains three mood
categories (positive, neutral, and negative), as well as intensity zones for each
state. The analysis of mood dynamics indicates the prevalence of positive
reviews at the beginning of 2025, the peak of which is noted in March-April
of the studied period. Subsequently, a partial shift in user moods is noted due
to an increase in the share of negative comments.

Sentiment Over Time
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Figure 5. Sentiment analysis of Comfy’s YouTube channel
from January to July 2025

Source: calculated by the authors based on (COMFY channel, n. d.).

In the next step, we will use the t-SNE Visualization of Comments graph,
which demonstrates the results of sentiment analysis of comments in a two-
dimensional space (Figure 6). The study of semantics shows that local structures
are identified for reviews of the Comfy brand on YouTube, and the density of the
cluster of points in the center of the graph is noted. Accordingly, there are key
topics that stimulate users to actively participate in the discussion, leaving
emotionally similar comments in the content. Negative reviews in this segment
are mainly associated with user dissatisfaction with the quality of Comfy services,
and neutral reviews are associated with the discussion of products in the
corresponding video reviews.

The concentration of neutral and negative reviews mainly in the center
requires the brand to isolate this segment and conduct additional surveys to
identify relative amorphousness and dissatisfaction. ldentifying problems
will allow Comfy to minimize negativity and ensure increased loyalty of the
target audience.
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t-SNE Visualization of Comments
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Figure 6. t-SNE Visualization of comments on Comfy’s YouTube channel from
January to July 2025
Source: calculated by the authors based on (COMFY channel, n. d.).

Continuous interaction with users on social media will allow Comfy
to meet the expectations of generations Y, Z, and Alpha in Ukraine. The
digital marketing strategy of this brand involves the formation of a positive
consumer experience based on identified trends, which will contribute to the
expansion of the segment of positive comments. Along with this, it is neces-
sary to use other effective digital marketing tools to obtain a multiplicative
effect (lankovets, 2025).

Conclusions

Ensuring the effectiveness of marketing strategies of companies is
important, as it is a key element of a high level of competitiveness. In the
conditions of digitalization, brands get the opportunity to receive diverse
information and use it to make effective management decisions in the process
of ensuring long-term communications with the target audience. Comments
contain text responses and visualized reactions in the form of emoticons that
users leave on the Internet. The best sources for assessing the reaction of
modern generations (Y, Z, and Alpha) include social media, which allow
brands to constantly post thematic content and collect comments from users.
The most effective approaches to text and emoji processing include sentiment
and semantic analysis, which allow assessing the thematic areas of the issues
discussed in the comments and assessing the attitude of users to brands and
their activity in implementing marketing strategies.
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The development of e-commerce and high demand for consumer
electronics in Ukraine in modern conditions necessitated conducting research in
this area. Comfy was chosen as the brand under research, as one of the market
leaders that actively uses various digital marketing tools to interact with the target
audience. Comments and emojis for sentiment and semantic analysis were
collected on the company’s YouTube channel for January-July 2025. The
specified social media was chosen due to the ability to quickly collect a large
number of text reactions from users regarding the assessment of the Comfy brand.

The results obtained in the research process confirm the effectiveness
of using machine learning algorithms for sentiment and semantic analysis.
Studying user sentiment and assessing user interests allows companies to
quickly adapt to existing demand and form a positive brand image in the
digital environment. The practical significance of the presented study lies in
the fact that, using the example of the Comfy retail chain, users’ attitudes
towards its activity on YouTube were assessed and popular video content
topics in Ukraine were identified in the context of digitalization and military
operations. The effectiveness of using videos describing the characteristics
of various consumer electronics to attract the attention of representatives of
modern generations and encourage them to express themselves in comments
was proven. Video content in the field of gaming and entertainment is mainly
interesting for representatives of generations Z and Alpha. Also, stimulation
of interest and active posting of comments is observed for videos related to
Comfy contests and the drawing of valuable prizes. It should be noted that
consumers are more active in posting comments to participate in contests on
Instagram. The importance of the research conducted lies in substantiating
the need for Ukrainian companies to use high-performance machine learning
algorithms when conducting semantic and sentiment analysis to assess brand
reputation based on text content and emoticons.

Further research will focus on expanding the sources of information
from the digital environment to implement sentiment and semantic analysis.
The use of modern and high-performance machine learning algorithms will
allow optimizing the interaction process between brands and consumers,
contributing to increasing the loyalty of the target audience.
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The rapid digitalization of society has
radically transformed the behavior of the
modern consumer, as social networks are not
only a communication tool, but also a full-
fledged channel that influences the process of
consumer decision-making. This necessitated the
need for an interdisciplinary study of the
dynamics of consumer decision-making in a
digital environment in which social platforms
act as leading sources of information, shapers of
consumer preferences, and channels of emotion-
nal engagement. The aim of the research is to
identify the mechanisms of influence of social
networks on consumer decision-making in the
digital environment in the context of changing
their behavior and forming digital trust in inte-
raction with brands. The research is based on
the hypothesis that brands use social media to
influence consumers at every stage of their
digital journey in order to increase awareness
and create a socially responsible image. The
hypothesis was tested using the following
research methods: systems analysis, interdis-
ciplinary synthesis, content analysis of visual
and text materials, and comparative analysis of
business cases. An analysis of digital trust
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BMJinB
COUIANIbHUX MEPEX
HA CMTOXXUBYUI BUBIP

Cmpimka yughposizayiss cycninbcmea 0oKo-
PIiHHO mpancghopmysana nogedinKy cyuacHozo
cnooicusava, 3poousuu Coyianbii mepexici He
auue IHCmMpyMeHmom KOMYHIKayii, a ti no8HO-
YIHHUM KAHALOM 8NIUBY HA NPOYeC NPULHAMMS
cnooicuguux piwens. Lle o0bymosuno neodXio-
HICb NPOBeOeH A MIdDCOUCYUNTIHAPHO20 OOCi-
00iCeHHs OUHAMIKU YXBANEHHS PIULeHb CHOJCUBA-
yamu 8 ymoeax uyu@pogozo cepedosuuid, 6
SAKOMY COYIANbHI NAAmM@opmu UCIYRAIOmb K
npoeioni  Oxcepena ingopmayii, Gopmysaui
CHOJACUBHUX YNOOOOAHL MA KAHANIE eMOYitiHOT
sanyyenocmi. Memowo cmammi € 6uUAGIEHHS
Mexauismié 6naugy COYianbHUx Mepedxc Ha
VXBANIeHHSL PIUEeHb CRONCUBAUAMU Y YUDPOBOMY
cepedosuyi 8 KOHMeKCMI 3MIHU iX NO8eOIHKU Ma
dopmysanns yugposoi dosipu y 63a€m00ii 3
bpendamu. B ocnogy docniodicents noKiaoeuo
einomesy, wo 6peHOu GUKOPUCHIOBYIOMb COYi-
anvHi Mepedici 0 6NAUY HA CHONCUBAYIE HA
KOJICHOMY emani ix yugpogozo wiiiaxy 3 Memoio
nocuneHus  enizHasamocmi U QopmyeanHs
coyianbHo-8i0n08ioanbHoco imiodicy. Iinome3sy
nepesipeno yepe3 maxi mMemoou 00CAIONCEHHA!
cucmemMHull aHai3, MINCOUCYUNTTHAPHUL CUH-
me3, KOHMEHM-aHaNI3 GI3YANbHUX | MEKCMOBUX
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factors was conducted, including user-generated
content (UGC), quantitative metrics (likes,
shares, subscriptions), interactive reviews, and
the role of influencers as digital thought leaders
was identified. It examines how social media
influences each phase of the consumer’s digital
journey: need identification, search for alterna-
tives, evaluation, purchase decisions, and post-
sales behavior. Particular attention is paid to the
analysis of current trends in the use of social
platforms by various demographic groups, in
particular in Ukraine, which is experiencing
transformational challenges caused by the war,
market adaptation to new technologies, and
the formation of a new culture of digital consum-
ption. The results of surveys, statistical data
from international analytical centers (GWI,
DataReportal, Statista, Nielsen) are presented,
and cases of brands that have successfully
applied marketing strategies in the social media
ecosystem are considered. The conclusions
emphasize the need to build long-term relation-
ships between the brand and the consumer
through personalization mechanisms, emotional
engagement, and the use of neuromarketing
technologies. Practical recommendations are
offered for the effective use of social networks as
atool for digital interaction and the formation of
consumer loyalty.

Keywords: social media, digital behavior,
decision-making, influencer marketing, digital
trust, UGC content, personalization, neuromar-
keting, brand—consumer interaction, marketing
strategies, Ukraine, digital transformation, beha-
vioral marketing.

JEL Classification: M31, D91, L86, 033.

Introduction

mamepianie, NOPIGHIbHUL AHANI3 OI3HeCc-Kelics.
Posensinymo ghaxmopu yugposoi dosipu, sokpema
Kowmenm, cmeopenuil kopucmyeadamu (UGC),
KUbKICHI  Mempuku  (YNOOOOaH s, NOWUPEHHS,
nionucKu), iHmepaxmusHi o2naou. Busnavero ponw
ingmoencepie sk yugposux nidepie Oymox. Y xooi
O00CTIONCEHHA  NPOAHATI308AHO, WO  COYIATbHI
Mepedici 8naUBarms Ha KOXCHY ¢azy yugdposoeo
WUIAXY CHOMCUBAYA: BUAGIEHHS NOmMpedu, NOULYK
anbmepHamue, OYinKd, PileHHs. npo NOKYNKY ma
nocmnpodadicia nosedinka. Ocobnugy yeazy npuoi-
JIEHO aHANi3y CYYACHUX MPEHOI8 BUKOPUCHIAHHS
COYIAbHUX  NAAM@OPM NPeOCAGHUKAMU  PI3HUX
demozgpagiunux epyn, 30Kkpema 6 Ykpaiui, sxa
nepexicusac mpaHchOpMayitini BUKIUKY, CHPUYU-
HeHi BIlIHOI, A0anmMayielo PuHKy 00 HOBUX MEXHO-
JI02Il Ma POPMYSaAHHAM HOBOL KyAbmypu yugpo-
6020 cnoxcusanns. Haseoerno pesynomamu onumy-
6aHb, CIMAMUCIUYHE OAHT MIJICHAPOOHUX AHATIMUY-
nux yenmpis (GWI, DataReportal, Statista, Nielsen),
a maKodic po3IHYmMo Kelcu Operois, sKi YCHiuHo
3aCcmocy6an MapKemuH206i cmpamezii 6 eKocuc-
memi coyianbHux Meoid. ¥ UCHOBKAX AKYEHMOBAHO
Ha HeoOXiOHoCcmi N0OYO08U 00820MPUBANUX GIOHO-
CUH MIdIC OPEHOOM [ ChOdICUBAYEM HUepe3 MeXAHIZMU
nepconanizayii, emMoyitino2o 3ayYyents ma 6UKo-
PUCMAHHA  HEUPOMAPKEMUH208UX — MEXHONO2II.
3anpononosano npakmuuni pexomenoayii 000
ehexmuBHO20 BUKOPUCIAHHS COYIATbHUX Mepedic
AK iHempymenmy yugposoi’ 83aemodii ma gopmy-
BAHHA CHOJICUBHOI TIOAIHOCII.

Kniwouoei croea: comianbhi Mepexi, mud-
pOBa MOBeJIiHKA, TPUUHSATTS PillIeHb, MAPKETHHT
BILUIUBY, iH(]roeHcepH, nudposa gosipa, UGC-
KOHTEHT, TIePCOHAI3aIlisA, HCHPOMAPKETHHT, B3a€-
MO OpeHI—CHOXMBay, MapKeTHHIOBI cCTpa-
Terii, YkpaiHa, nudposa Tpancdopmalis, mose-
JIHKOBHUIl MapKETHHT.

The digital transformation of society and the economy has led to

significant changes in communication processes and consumer behavior.
Social networks, as a key element of the digital space, have opened up new
mechanisms for influencing consumer decision-making, transforming trade-
tional sources of information into interactive environments for monetization,
sharing experiences, broadcasting emotions, and collectively creating ideas
about goods and services.

Therefore, digital interaction has become dominant in the process of
choice, purchase, and post-purchase behavior. According to GWI (2024),
more than 76% of users under the age of 35 admit that they have made a
purchase under the influence of content on social networks. This emphasizes
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a large-scale shift in the consumption paradigm: from autonomous rational
analysis to emotional reactions to influencer recommendations, reviews, and
visual content. In such an environment, consumers gain access to a huge
amount of information, build digital trust, and interact with brands on a
personal level through stories, live broadcasts, comments, and recommend-
dations. This forms a new communications architecture in which advertising,
emotional influence, and social confirmation are combined into a complex
decision-making system. Neuromarketing is also considered a tool for
psychological influence on the consumer (Skrigun & Meteyko, 2018).

Comprehensive research of the impact of social networks on consumer
decisions in the digital environment is based on an interdisciplinary source
base that combines analytical reports, scientific articles, marketing reviews
and practical cases. The structure of the materials used traces three
interconnected vectors such as empirical, conceptual-theoretical and applied.

The empirical basis is the annual reports of the world’s leading
platforms: Digital 2024: Global Overview Report (DataReportal, 2024,
January 31), Social Media Trends 2024 (GWI, 2024), Digital 2024 Statshot
(We Are Social, 2024, October 23), as well as the statistical indices
Statista (2024) and Lariba (2024). They provide up-to-date data on the
structure of social network use, sources of product information search, level
of trust in UGC content and digital behavior by age groups. Their
significance lies in reflecting the dynamics of global changes and the
specifics of the omnichannel consumer experience.

The conceptual and theoretical block is represented by publications
that substantiate the transformation of consumer behavior due to the action
of digital communication channels. One of the authors of this article
substantiated the role of social media marketing in business interaction
(Zaitseva et al., 2023), and in a previous study by the second author (Povod &
Zhosan, 2025) the significance of neuromarketing for forming loyalty in the
segment of knowledge-intensive products was proven. The works of
Kukharska (2024), Zincio and Stasyuk (2022), Savchenko, Sukach et al are
of particular analytical value. Savchenko, Ablyazova et al. (2021) highlight
the methods, tools and issues of digital trust and cognitive influence on the
consumer in the conditions of a visualized media field.

The applied block of sources covers the results of industry surveys,
benchmarking studies (Sprout Social, 2023, Influencer Marketing Hub, n. d.,
Nielsen, 2020), as well as non-public internal reports of arbitrarily selected
Ukrainian brands, which became the basis for the formation of business cases
in the fourth chapter. In particular, the article by Burdyak et al. (2024)
analyzes the effectiveness of nano-influencers, and the analytics of the
Ukrainian Marketing Association (n.d.) examines business marketing
practices in wartime.
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Thus, the source base of the research is representative, multi-level and
relevant to the stated issues. Its structure allows for an in-depth analysis of
the phenomenon of digital consumer behavior, combining macro-analytical
observations with micro-marketing practices. Despite the presence of a
significant amount of empirical data and examples of the use of social
networks in marketing, the mechanisms of influence of social networks on
consumer behavior in the Ukrainian digital context require further clarify-
cation. In particular, the question remains open as to which factors: type of
content, level of trust, participation of influencers or visual component have
a decisive impact on buyer behavior. Even with the availability of a large
number of international studies, the mechanisms of influence of individual
factors in social networks remain insufficiently detailed in Ukrainian
realities, which necessitates the need for further research.

The aim of the research is to identify the key mechanisms of influence
of social networks on consumer decision-making in the digital environment
in the context of transforming their behavior and forming digital trust in
interaction with brands.

The research is based on the hypothesis that brands use social media
to influence consumers at every stage of their digital journey and touchpoints
in order to increase awareness and build a socially responsible image.

The hypothesis was tested using the following general scientific
research methods: system analysis, interdisciplinary synthesis, content
analysis of visual and text materials, as well as comparative analysis of cases
on the Ukrainian market. The information base of the study is made up of
analytical reports, sociological surveys, marketing research, scientific public-
cations and empirical data obtained from the YouTube, TikTok, Instagram,
Facebook platforms.

The article analyzes the evolution of the formation and development
of consumer behavior models under the influence of social networks,
identifies the role of influencers in the formation of trust, presents practical
examples from the Ukrainian market and formulates marketing implications
for brands that seek to function effectively in the digital environment. The
first section analyzes the transformation of consumer behavior in the context
of digitalization: it reveals how the stages of decision-making have changed
under the influence of digital technologies and social networks and also
highlights the phenomenon of the consumer’s emotional reaction, which
replaces rational analysis in the choice process. The second section is devoted
to the characteristics of social networks as channels of influence on the
consumer: it examines their role in creating an information space, behavioral
patterns of users in TikTok, Instagram, Facebook, YouTube, etc.; substan-
tiates the effect of "social confirmation”, personalization mechanisms and
algorithmic formation of the information feed. The third section examines
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influence marketing as a new logic of authority in the digital environment:
analyzes the nature of digital trust, delimits its components, presents
empirical indicators of the effectiveness of influence marketing and provides
examples of successful campaigns using micro- and nano-influencers.
The fourth section contains an applied analysis of marketing cases from the
Ukrainian market: summarizes the effects that companies have received from
active interaction with the audience on social networks, describes statistical
data on changes in conversion rates, reach, and brand awareness. Based on
this, strategic implications for enterprises regarding the use of social
networks as a tool for forming long-term brand value are formulated.

1. Transformation of consumer behavior in the context
of digitalization

The spread of mobile technologies, the active use of social networks,
personalized platforms and artificial intelligence have significantly transfor-
med not only the channels of interaction with brands, but also the logic of
decision-making itself. The consumer is moving from autonomous analysis
to collective interaction, dominated by emotional, situational and social fac-
tors. In the traditional model of decision-making, which involves five
consecutive stages: awareness of the need, search for information, evaluation
of alternatives, decision-making and post-purchase behavior, it was believed
that the consumer acts rationally and logically. However, the digital envi-
ronment has significantly complicated and fragmented this process.
Currently, consumers discover new products and services through feeds,
stories and recommendations. Platforms such as Instagram and TikTok set
the tone by demonstrating what opinion leaders and celebrities buy and use.
Unlike traditional advertising, influencers and UGC (user-generated content)
are perceived as more reliable and honest sources of information, and their
recommendations are similar to advice from acquaintances. In this context,
brands act as external triggers through social networks, which stimulates
the emergence of new needs, forms emotional impulses and accelerates the
digital path to purchase. This is confirmed by the data of the DataReportal
study (2024), which proves that 62.3% of the world’s population (5.04 billion
people) actively use social networks and this creates an unprecedented
density of information pressure on the consumer (DataReportal, 2024,
January 31).

In the digital environment, the difference between information search
and evaluation is blurred — comments, likes, video reviews and algori-
thmically selected recommendations form a fast-paced information back-
ground, in which emotional reactions prevail over rational analysis. More
than 76% of users aged 18-35 report that they have made a spontaneous
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purchase at least once under the influence of content seen on social networks
(GWI, 2024).

Table 1 demonstrates the key differences between the classical
decision-making model and the digital scenario of consumer behavior in the
social media environment:

Table 1
The comparison of traditional and digital models of consumer decision-making

Decision-

. Traditional model Digital environment (social networks)
making stage
Need awareness Personal experience, Post, influencer recommendation, UGC, paid advertising
advertising on social networks
Information Catalogs, advice from Reviews, comments, bloggers, reviews via
search experts and friends video/story/gamification, integration with GoogleMaps
Evaluation of Comparison of Algorithmically selected offers, videos, ratings, push
alternatives characteristics notifications

Under the influence of emotions, trends, offers of

Decision making | Weighed, rational bonuses and discounts for activity, "social confirmation”

Post-purchase Personal experience, Publishing reviews, stories, sharing experiences online,
behavior discussion with friends uniting by values in consumer communities

Source: authors’ research.

Thus, brands are influencing consumers’ digital behavior through the
increasing volume of interactive content, the use of social proof, and
the effect of instant mass influence. At the center of decision-making is now
not only individual logic, but also collective digital culture — a community
that shapes trends, meanings, and expectations.

2. Social networks as channels of influence on consumers

Social networks have become the leading communication channels
that have a direct and multifaceted impact on consumer behavior. They not
only inform, but also shape needs, emotions, expectations, trust and even
values. The consumer is no longer a passive recipient of information — he
becomes an active participant in digital interaction, which covers the
processes of search, selection, purchase and post-purchase behavior.

Modern social platforms Instagram, TikTok, Facebook, YouTube
provide a constant stream of content, personalized through recommendation
algorithms based on user behavioral analysis. According to the We Are
Social report (2024, October 23), 46.1% of users in the world use social
networks to search for information about brands, products and services,
which makes this channel key in the consumer journey.

Content analysis by Bondarenko et al. (2022) showed that social
networks demonstrated the best performance in attracting funds for
influencing consumers, compared to promotion through traditional media.
The most popular social platforms for product research (by age of users,
global data 2023) are presented in Table 2.
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Table 2

The most popular social platforms for researching products
(by user age, global data for 2023)

Share of social network, %

Age group, years

TikTok Instagram YouTube Facebook
16-24 67 64 59 21
25-34 48 61 66 34
35-44 32 49 62 41
45+ 18 33 54 55

Source: (Statista, 2024).

The behavioral mechanism of interaction with social networks can be
described using the S-O-R (Stimulus — Organism — Response) model, in
which the stimulus is the content on the social network (video review, post,
stories), the organism is the consumer with his emotional and cognitive filter,
and the reaction is a specific action (click, save, purchase).

Particular attention should be paid to the phenomenon of visual
content, which dominates social networks such as TikTok and Instagram.
Short videos lasting 15-60 seconds have a higher level of attention retention
and influence on the purchase decision compared to text or banner messages.
Thus, according to Statista, more than 57% of young users aged
16-24 choose video reviews as the main source of information about new
products (Statista, 2025, July 1).

In addition to material brands, an important source of influence is the
feedback of other consumers, which is often perceived as objective and
reliable. Among users who read reviews on social networks before making a
purchase, 84% consider them a "decisive factor" in making a decision
(Lariba, 2024). The use of neuromarketing tools on social networks helps to
increase the effectiveness of promotion by activating emotional engagement
and subconscious reactions of consumers (Lozovska & Znacek, 2024).

The digital environment forms the so-called "loop of influence™: the
more a user interacts with brand content (through comments, sharing or
liking), the more similar content he receives in his feed. This mechanism,
enhanced by machine learning algorithms, forms a zone of information
resonance in which the consumer is in constant interaction with brands,
which significantly affects his behavior. At the same time, legal principles
related to state stimulation of knowledge-intensive products should also be
taken into account (Chubenko, 2018).

So, brands are using social media not only to communicate information
to consumers, but also to build trust, actualize needs, increase awareness and a
sense of "social belonging," and build consumer communities around the brand.
This opens up new opportunities for marketing activities but also requires an
ethical and strategic approach to content management.
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3. Influencers and digital transparency: the new logo of authority

In an oversaturated information space, traditional sources of authority
such as advertising and expert opinion are gradually losing their leading
positions. They are being replaced by influencers - digital opinion leaders
who build trust with the audience through systematic, personalized and, most
importantly, authentic communication. It is through influencers that
the modern consumer increasingly forms an idea of a product, its value and
the feasibility of buying.

Influencers function as micromedia, combining the features of a
communicator, analyst and friend. According to the research by Sprout
Social, 49% of users make a purchase at least once a month under the
influence of an influencer’s publication. This figure is even higher among
Generation Z — 64% (Sprout Social, 2023).

Digital trust, which is formed between a subscriber and an influencer,
has a different nature than in traditional advertising relationships. It is based
on the following components:

« Regularity of interaction. Influencers publish content daily, actively
comment, respond to subscribers, creating the effect of constant presence.

« Authenticity. Successful influencers demonstrate "real life", without
hiding emotions, failures and the process of making their own decisions.

« Social closeness. The audience perceives influencers as "their" infor-
mal advisors, and not carriers of the corporate message.

It is these factors that determine the emergence of the so-called digital
trust — a new form of social capital that has high marketing value (Table 3).
Digital trust turns into a convertible asset: its presence increases the
effectiveness of an advertising campaign, reduces the cost of explaining
the value of the product and stimulates the organic dissemination of
information.

Table 3

Comparing the effectiveness of traditional advertising
and influencer marketing

. Traditional Influencer
Indicator .. )
advertising marketing
Source Trust, % 32 63
Engagement Rate, % 0.9 3.6
Conversion Rate, % 1.4 4.2
C\S/(gage Customer Acquisition Cost, 115 0.73

Source: (Nielsen, 2020; Influencer Marketing Hub, 2025).

In the context of the Ukrainian market, it is worth noting the growing
popularity of nano-influencers (less than 10 thousand subscribers), who have
a localized and deeply engaged audience. According to the data of the
LOOQME platform, campaigns with the participation of nano-influencers in
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the fashion and FMCG sectors demonstrate an increase in organic reach by
18-27% and an increase in conversions to the brand’s website by up to 34%
(LOOQME, n.d.). One of the applied methods is eye tracking, which is
actively used for testing web pages (Moskalenko & Zozulyov, 2018).
Influence marketing also shifts the focus from short-term effects to
long-term interaction with the client. A positive mention from an opinion
leader not only increases the likelihood of purchase, but also creates a loyalty
effect, which affects repeat consumption, the formation of a community
around the brand, and increasing its reputational stability in times of crisis.
Thus, influencers are becoming new intermediaries between the brand
and the consumer, focused not only on broadcasting advertising messages,
but also on creating value through trust as the emotional currency of the
digital age. As a result of the analysis, several main factors that determine
consumer behavior in the digital environment can be identified. Video
content, short clips and UGC formats stimulate emotional reactions and
spontaneous purchases. For example, TikTok and Instagram demonstrate a
high level of attention retention through short videos that create the effect of
instant interest. Consumers tend to trust UGC and other users’ reviews more
than traditional advertising. Research by Lariba, C. (2024) confirms that 84%
of users consider reviews to be a decisive factor when choosing a product.
Influencers act as opinion leaders, building social trust through
authenticity and regular interaction. Nano-influencer campaigns in Ukraine
(LOOQME, n. d.) prove their effectiveness for localized audiences. Visual
content on social networks (especially video reviews) is the main trigger of
behavior among young audiences. Over 57% of users aged 16-24 choose
video as the main source of information about new products (Statista, 2024).

4. Practical case studies and marketing implications

The integration of social media into the marketing activities of
enterprises in Ukraine and the world demonstrates not only the increase in
the effectiveness of advertising campaigns, but also a rethinking of the very
approach to customer interaction. As noted, social networks are no longer
just a channel for promotion, they are turning into a digital platform for
co-creation of value, dialogue and building trust.

In Ukraine, despite the challenges of war, the share of businesses
actively using SMM (social media marketing) increased from 54% in 2021
to 68% in 2023 (Ukrainian Marketing Association, (2022). Companies
focused on visual and video content, which allows you to achieve an
emotional connection with the audience, proved to be particularly effective.
For example, the Ukrainian natural cosmetics brand YAKA conducted a
series of collaborations with micro-influencers on Instagram, thanks to
which, within 3 months, the campaign recorded:

« an increase in website traffic by 31%;
* an increase in conversion by 24%;
* an increase in organic sector by 46%.
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A similar case demonstrates the power of the so-called proximity
effect: users trust local faces who have "live" contact with the audience.

Another example is the Aroma Kava coffee shop chain, which in
2022-2023 systematically used TikTok to attract a young audience. Thanks
to simple videos with challenges, memes and short surveys, the company
achieved:

* an increase in subscribers by +142 thousand in 6 months;

« over 5 million organic views;

e an increase in seasonal menu sales by +37% during the campaign
period.

These data indicate that marketing strategies adapted to the specifics
of social networks provide not only a short-term increase in sales, but also
create sustainable competitive advantages in terms of:

* increasing brand awareness;

« forming a community around the brand;

« increasing emotional engagement and customer loyalty;

« adaptability to crises and communication challenges (Table 4).

Table 4
The impact of companies on social media on marketing indicators
(data from Ukrainian cases)

YAKA Cosmetics Instagram Conversion +24
Aroma Kava TikTok Seasonal menu sales +37
Duna Brand Facebook Number of followers +29
Lviv Croissants Instagram Brand awareness +33

Source: (Ukrainian Marketing Association, 2022; internal company reports).

In addition, marketing on social networks stimulates real-time
feedback, which allows companies to respond faster to customer needs, adapt
positioning, test new products and evaluate the audience’s reaction to a
change in tone of voice.

Thus, social networks create a new culture of interaction, where the
consumer is not only the target audience, but also an active participant in
the formation of brand identity and image.

Conclusions

In the course of this research, the authors found that social networks
in the digital economy have transformed from a regular communication
channel into a powerful tool for influencing consumer behavior, contributing
to the formation of trust and personalized interaction with the brand. The
decisive role in this transformation is played by the platforms Instagram,
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TikTok, YouTube and Facebook, which have created a favorable
environment for the formation of a new logic of consumer choice through
visuality, emotionality, quick feedback and the effect of social proof.

The results of the analysis of empirical data and practical cases
confirm that influencers are intermediaries of digital trust, who not only
accumulate reputational capital and increase brand recognition, but also
actively transform the mechanisms of consumer decision-making. Micro-
and nano-influencers are of particular value, demonstrating a high level of
authenticity and relevance for narrow target audiences.

The marketing implications of active use of social networks require
deeper personalization of content, adaptation to the specifics of each plat-
form, the use of neuromarketing technologies and the development of long-
term strategies for working with digital opinion leaders. At the same time,
digital consumer behavior is becoming increasingly fragmented, nonlinear
and contextually sensitive. Modern research confirms that neuromarketing
allows for a deeper understanding of consumer cognitive reactions and
management of their behavior (Karpenko & Ostapchuk, 2022).

The effectiveness of a brand’s presence on social media depends on
its ability to adapt to new formats of interaction and ensure transparency of
communication, as well as the active involvement of communities and the
strategic integration of influencer marketing into the overall consumer
experience management system. Thus, the hypothesis that brands use these
networks at each stage of the consumer’s digital journey is proven.

The results obtained confirm the hypothesis about the multifactorial
impact of social networks on all stages of the consumer’s digital journey. In
particular, it is shown that the type of content, the level of trust, the
participation of influencers and the visual component act in an interconnected
manner, forming a complex system of consumer behavior. This requires
brands to strategically manage digital trust, content personalization and long-
term interaction with the audience.

A prospective direction for further research will be the development
of integrated models for building digital trust, taking into account cognitive,
social, and cultural factors of user behavior in the virtual environment.
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