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INVESTMENT ASSESSMENT
OF HUMAN CAPITAL

The investment assessment of human capital
within the national innovation system is a key
precondition for Ukraine ’s economic resilience and
competitiveness amid digital transformation, the
challenges of martial law, and population migra-
tion. As the traditional approaches are mostly based
on indicators of formal education, work experience,
and qualifications, and innovative indicators are
difficult to analyze at the macro level, an important
step in improving such assessment is a compre-
hensive approach. It should combine cost, income,
and market methods with indicators of performance,
creative abilities, and human adaptability in
educational, market, and scientific environments
in conditions of unpredictable change. The hypothesis
is put forward that a comprehensive investment
assessment, combining traditional quantitative indi-
cators with innovative qualitative ones, increases the
effectiveness of the distribution of investment
resources in enterprises, institutions, and organi-
zations and the ability of experts to generate ideas
and commercialize innovations. Methods of a
systematic approach, structural-logical and empi-
rical analysis, statistical data and interpretation of
results were used. According to the data obtained for
Ukraine, in the context of increasing digitalisation,
the share of education expenditure in GDP is
gradually increasing, particularly in the field of IT
specialist training. At the same time, the country
faces constant demographic and migration losses
for various reasons (economic and political insta-
bility, the COVID-19 pandemic, full-scale war). The
latter are largely responsible for the reduction in
the number of higher education and postgraduate
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IHBECTULLIMHA OLIIHKA
NOACbKOIo KANMITANY

Ineecmuyitina oyinka JnI0OCbKO20 KANimamy
Y HAYIOHANbHILL IHHOBAYIIHIL cCUCMEMI € KH0UO0B0I0
nepedymMoBoi0 eKOHOMIYHOL CMIUKOCMI Ma KOHK)-
PEHMOCHPOMOdICHOCII YKpainu 6 ymosax yugpo-
601" mpancopmayii, SUKIUKIE B0EHHO20 CMAHY
11 miepayii nacenennst. OCKinbKu mpaouyiuni nio-
X00u 30ebinbli0c0 OA3VIoOMmbCs HA NOKA3HUKAX
Gopmanvroi oceimu, doceidy pobomu i kéanighi-
Kayii, a IHHOBAYIUMI NOKASHUKU BAXNCKO aHATI-
3y6amu  HA MAKpOPIGHI, ANCIUGUM KPOKOM
VOOCKOHANEHHS MAKOT OYIHKU € KOMNIEKCHULL Nio-
Xi0. Bin mae noeonyeamu eumpammuuti, OOXiOHuUll
ma pUHKOBULL Memoou 3 THOUKAMopamu pe3yib-
MAmMueHOCMi, KpeamueHux 30ibHocmert ma aoan-
MUBHOCMI TIOOUHU 8 OCBIMHLOMY, PUHKOBOMY A
HAYKOBOMY cepedosuwi 8 ymosax Henepeooda-
yyeanux 3min. Bucymymo cinomesy, wo romn-
JIEKCHA THBECUYIUHA OYIHKA, W0 NOEOHYE MPaou-
YIUHI KIIbKICHI NOKA3HUKU 3 THHOBAYIUHUMU AKIC-
HUMU, NIOBUWYE DEe3YTbIMAMUBHICINb PO3NOOLILY
iHeeCMUYIIHUX pecypcié Ha NIONPUEMCMBAX, 6
YCmMaHoBax ma OpeaHi3ayiax 1 CHPOMOJICHICb
¢haxieyie ecenepyeamu idei U Komepyianizyeamu
inHosayii. Bukopucmano mMemoou CUCmemMHo20 nio-
X00y, CMPYKMYPHO-NOIMHO20, eMAIPUYHO20 aHA-
J3Y, CMamucmu4Hi 0ani ma inmepnpemayii pesyiv-
mamig. 32i0H0 3 ompumanuMu OaHuMuy no Yxpaiui,
8 YMOBAX NOCUNEHHS Yupogsizayii yacmka auoam-
Ki6 Ha oceimy y BBII nocmynoeo 3pocmace, 30kpema
6 eanysi nidecomosxu IT-cneyianicmis. Boonouac
KpaiHa cmukaemvcsi 3 NOCMIUHUMU Oemozpagiy-
HUMU mMa  MISPAYiiHuMy  8mpamam 3 pisHUX
NPUYUH (eKOHOMIUHA Ul NOIMUYHA HeCMAOLTLHICTD,
nanoemin. COVID-19, nosnomacwmadbua 6iiina).
Ocmanui 3HAUHOIO MIPOIO CHPUYUHSIOMb CKOPO-
UeHHs. KOHMUHZEHMY 3aK1a0ie euujoi oceimu ma

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)
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STATE AND ECONOMY

institutions, which leads to a cyclical decline in
the scientific productivity of the population.
Furthermore, high unemployment in the first year of
martial law and incomplete recovery of employment
pose risks to the reproduction of innovative per-
sonnel. Under such conditions, the state’s
investment policy should focus on early and
continuous investment in education, using tools to
attract and retain professionals. The results of the
research indicate the need to align educational
programs with the needs of science and IT in the
direction of developing technology transfer
infrastructure and a startup ecosystem, which will
lead to an increase in the number of jobs and,
consequently, enable investment support for the
post-war reconstruction of Ukraine from a special
fund financed by individuals and legal entities.

Keywords: human capital, investment asses-

acnipaumypu, wo npu3eo0ums 00 YUKIYHO20
30010 Yy HAYKOBIl NPOOYKMUBHOCHI HACENEeHHS.
Kpim moeo, nixose be3pobimms 6 nepuwiuti pix
B0EHHO20 CMAHY Ul HENOGHe BIOHOBNEHHS 3AlUHS-
mocmi ghopmyroms pusuku Ost BIOMEOPEHHsL IHHO-
sayitinux Kaopis. 3a makux ymoe iHeecmuyilina
nOMMUKA 0epaicasy mMac Oymu cnpamoeana Ha
npiopumem PauHix [ Oe3NEPEPEHUX THBeCMUYIL )
2a1y3b 0cGimu i3 3ACMOCYBAHHAM THCMPYMEHMIE
NOBEPHEHHA ma YMpUMaHHus manaumis. Pe3ynv-
mamu 00CII0NCEHHSL 00380I5I0Mb 3DOOUNU BUCHO-
60K NPO HEOOXIOHICMb  Y3200XCEHHS  OCEIMMIX
npocpam 3 nompebamu eanysei nayku ma IT y
HANPMI pO36UMKY IH@pacmpyKmypu mpancgepy
MEXHONIORI I CIapman-eKocucmemu, wo 3ymo-
6UMb 30UIbUENHHS KITbKOCMI poOoUUx Micyb ma
VMONCTUBUMb THEECMUYILHY NIOMPUMKY NOBOECH-
HOI 6i06y006u Ykpainu 3i cneyianbHo2o (hondy 3a
KOWmu i3uuHUX ma IpuOUHHUX ocio.

Knwuoei croea. NONCHKUHA KalliTay, IHBEC-

THIII}HA OIIHKA, HAlllOHAJIbHA IHHOBAIlIMHA CUCTEMA,
1 poBa TpaHCPOPMALLisi, OCBITA, PUHOK TIPAIIi.

sment, national innovation system, digital trans-
formation, education, labor market.

JEL Classification: £24, 126, J24, 015, 032.

Introduction

The current stage of the world economy is determined by the dominance
of the knowledge paradigm, within which human capital forms sustainable
competitive advantages. In Ukraine, demographic and migration shocks caused
by a full-scale war and a shortage of qualified personnel due to gaps in
educational and scientific chains require an assessment of the priority of
investments in human capital development. Given the limited resource
capabilities and the country’s need for post-war reconstruction, it is advisable to
develop a methodology for investment assessment of human capital aimed at
comparing investment alternatives in terms of returns and risks in synchronizing
the levels of education, employment and innovative activity of the population.
Existing approaches focused on formal education do not sufficiently take into
account digital competencies, social mobility and human creativity. In this
context, itis necessary to develop a comprehensive approach to assessing human
capital, combining cost, income and market approaches with innovation
indicators. This approach will make it possible to assess the effectiveness of the
state’s investment policy in the field of technology transfer development
through the return and/or retention of highly qualified personnel and the
formation of an innovative startup ecosystem within the framework of its
harmonization with European standards.

The theoretical foundations of human capital research are laid in the
works of Nobel laureates, who substantiated the concept of investment in
human development as the basis of economic growth. If Schultz (1961, March)
considered education as a form of capital that generates future income,
emphasizing the importance of investment in training and skills development,
then Becker (1994) expanded this concept, including professional experience,

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6 5
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skills and abilities that increase labor productivity in human capital. Modern
research on human capital in the national innovation system is focused on
the creative and entrepreneurial competencies of the individual. If in
combination with creative abilities and innovative activity, human capital
becomes the main factor of technological change (Petrova & Pereira, 2024),
then in the competence dimension in the context of Industry 4.0 — it requires
new assessment procedures (Kolot et al., 2023). A review of cost, income, and
market approaches to investment assessment demonstrates fragmentation
and methodological divergence in taking into account qualitative indicators of
human capital and external factors influencing its development (Nochka, 2022).
Accordingly, investments in human capital are becoming a key factor in the
productivity of the population and the country’s economic growth
(Panchyshyn et al., 2024).

The legal framework of the subjects of the national innovation system
determines the requirements for the coordination of educational and scientific,
investment and innovation policies (Ivanova, 2024). At the same time, based on
business strategies and entrepreneurial paradigms of global integration,
knowledge commercialization channels are formed, which create demand for
highly qualified personnel (Prodius et al., 2020). In a comparative context, it is
important to analyze public investments in education in developed countries
(Dumanska, 2021, March 8), which serve as a benchmark for Ukrainian
priorities for innovative investments in human capital.

The United Nations Development Program emphasizes the importance
of forming an institutional structure for investment policy that would ensure the
effective use of resources to achieve sustainable development goals and national
security (UNDP Ukraine, 2023, October 27). The Ukrainian Institute for the
Future emphasizes the need to develop human capital to ensure Ukraine’s
competitiveness in the global economy (UIF, 2021, June 18).

The problem of investment valuation of human capital has become
particularly relevant in the context of martial law, when Ukraine faced a mass
migration of qualified personnel. The results of a study of the situation of
Ukrainian migrants in Poland indicate significant losses of human capital,
which requires the development of effective mechanisms for its preservation
and development (Narodowy Bank Polsky, 2023).

The issue of a comprehensive investment assessment of human capital
remains insufficiently researched, which would allow, at the macro level of
the national innovation system, to integrate traditional indicators according
to the cost, income and market approaches with innovation indicators, each
group of which determines the qualities of human capital, in particular,
effectiveness in learning, the ability to generate ideas and adaptability in the
educational, market and scientific space.

The aim of the research is to develop and empirically verify a
comprehensive approach to the investment assessment of human capital in
the national innovation system on the basis of the integration of cost, income
and market approaches with the main qualitative indicators of the innovative
development of human capital using the example of Ukraine.

6 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6
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Research hypothesis is that a comprehensive investment assessment of
human capital within the framework of the integration of cost, income and
market approaches with indicators of innovative development provides a more
accurate diagnosis of the state of the national innovation system, the results of
which provide a justification for the feasibility of investments. This correspond-
dence is confirmed by the trends for 2015-2024, when the contingent of higher
education institutions and young scientists is gradually decreasing, despite the
increase in the share of education expenditures, where the training of IT
specialists is especially activated. In such a situation, the publication activity of
scientists is subject to unstable fluctuations, when a sudden increase in the
unemployment rate and migration losses in crisis situations (economic and
political instability, COVID-19 pandemic, full-scale war) significantly hinders
the full reproduction of scientific and innovative personnel. Therefore, the
combination of traditional and innovative indicators is more useful for
investment policy than using each group of indicators separately. Such a
combination increases the feasibility of investments in increasing the capacity
of scientific personnel to generate new ideas, and innovative personnel to
commercialize research and innovation results.

The research methodology is based on the application of the system:
approach method is applied for identifying the relationship between education,
labor market and science as factors in the formation of the national innovation
system; the structural-logical method is important to determine a comprehensive
approach to the investment assessment of human capital in the national
innovation system in the context of the integration of traditional (share of
education expenditures in GDP, number of entrants and students, average wage,
unemployment rate, migration) and innovative indicators (number of graduates
with higher education, share of IT experts, number of PhD students; number of
published scientific papers in the Scopus database); the empirical analysis
method is used to collect and process actual indicators of human capital in the
national innovation system; the statistical data method is important to compare
official statistical series of traditional and innovative indicators of human capital
of Ukraine for 2015-2024; method of interpreting results are used when
coordinating the goals of the investment policy of the state and society with the
provision of recommendations for early and continuous investments in the fields
of education, science and IT, which will contribute to the development of
technology transfer and the startup ecosystem.

The main part of the article has four sections: in the first, the
conceptual framework and analysis of the organizational and institutional
principles of investment assessment of human capital in the national inno-
vation system are considered; in the second section, a comprehensive
approach to investment assessment of human capital in the national
innovation system is substantiated in the context of integrating cost, income
and market approaches with innovative indicators of performance, creative
abilities and adaptability of a person in conditions of crisis changes; in the
third section, the general state of human capital of Ukraine is analyzed
according to traditional and innovative indicators for 2015-2024, the results
ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6 7
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of which revealed problems of reproduction of scientific and innovative
personnel in conditions of digitalization of the economy under the influence
of population migration to the national innovation system; The fourth chapter
highlights the challenges and prospects for the development of human capital
in Ukraine and formulates practical recommendations for improving the
investment policy of human capital development by the state and society.

1. Theoretical foundations of the place of human capital in the
national innovation system

The concept of human capital has gone through a long evolution from
understanding it as a simple set of knowledge, skills and abilities to a
complex phenomenon that encompasses creative abilities, adaptability,
entrepreneurial competencies and innovative potential of the individual. The
scientist Schultz (1961, March) substantiated the idea that investments in
education and training create a special type of capital that generates future
incomes similar to physical capital in his work. This approach revolutionized
the understanding of the role of man in economic development, shifting the
emphasis from labor resources to human capital as an active factor of
production.

For his part, Becker (1994) expanded the Schultz concept, including
professional experience, health, motivation and other characteristics that
affect labor productivity. The scientist attached particular importance to
formal and informal education, training in the workplace, which form the
specific skills of the employee. This concept has become the theoretical basis
for understanding investment in human development as a strategic direction
of economic policy.

Modern theories of human capital emphasize its role in innovation
processes and the formation of a knowledge economy. Human capital is
considered not only as a set of knowledge, skills and abilities, but as a dynamic
system of competencies that ensures a person’s ability to generate new ideas,
adapt to changes and create innovative solutions (Kolot et al., 2023). This is
especially important in the context of national innovation systems, where
human capital is a key element of the innovation ecosystem.

The national innovation system is a set of interconnected institutions,
organizations and policy instruments that ensure the generation, diffusion
and use of innovations in the country’s economy (lvanova, 2024). In this
system, human capital performs the function of generating new ideas through
scientific research and development, facilitating the transfer of knowledge
between different sectors of the economy, where the results of innovative
solutions are subsequently commercialized through entrepreneurial activity,
ensuring the adaptation of the economy to technological changes.

The effectiveness of the national innovation system largely depends
on the quality of human capital, its structure and opportunities for innovative
development. The United Nations Development Program emphasizes
the importance of creating a favorable institutional environment for the
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development of human capital, including the system of education, scientific
research and support for entrepreneurship in innovative activities (UNDP
Ukraine, 2023, October 27). Of particular importance is the formation of a
human capital development policy that would ensure consistency between
the needs of the national innovation system and the capabilities of the
education and science system.

The investment approach to human capital involves considering
expenditures on education, training, healthcare, and skills development as
investments that generate future income for the individual and society as a
whole (Panchyshyn et al., 2024). Within the framework of the national
innovation system, investments in human capital have a particularly high
return, as they are aimed at increasing the innovative activity of enterprises,
institutions, and organizations where innovative products are sold, which
contributes to the development of high-tech industries.

The specificity of human capital in the national innovation system is
its ability to self-growth through learning, accumulation of experience, and
interaction with other knowledge carriers. Such specificity creates a synergy
effect, when the total return on human capital exceeds the sum of individual
contributions (Prodius et al., 2020). In this context, the clustering of
innovation activities within the framework of the establishment of scientific
and educational complexes, with the aim of strengthening cooperation
between universities, scientific institutions and business companies,
determines the maximization of the effect of investments in human capital.

Formal education remains the basic component that provides
fundamental knowledge and analytical skills necessary for innovative
activities at enterprises, institutions and organizations. However, in modern
conditions, there is a growing need for informal education, self-education and
continuous learning as factors influencing the acquisition of skills in the
field of IT, in particular project management, the totality of which forms a
person’s ability for interdisciplinary cooperation against the background of
mastery of information and communication technologies (ICT). Here, meta-
skills play a significant role, thanks to which one can quickly master new
knowledge and adapt to changes in the technological environment, which
consolidates in a person the creative abilities to generate original ideas, non-
standard thinking and search for innovative solutions to solve complex
problems (Petrova & Pereira, 2024). These competencies are especially
necessary at the stages of conceptualizing innovative projects and developing
fundamentally new products.

The development of creativity requires specific learning approaches that
include encouraging experimentation, tolerance for failure, and support for
unconventional ideas, the ability to commercialize which requires the creation
of new business processes by managing risks in conditions of uncertainty
(Prodius et al., 2020). These skills are critical for the transformation of scientific
discoveries into commercially successful products and services. Their develop-
ment requires a combination of theoretical knowledge with practical experience,
the acquisition of which involves internships in innovative enterprises,
participation in startup projects, and training in business incubators.
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2. Justification of a comprehensive approach to the investment
assessment of human capital in the national innovation system

Human capital investment valuation is a set of methods and tools
aimed at quantitatively and qualitatively determining the value of human
resources in terms of their potential to generate future income and contribute
to the innovative development of the country. Traditional approaches to
human capital investment valuation were based mainly on indicators of
formal education, work experience and professional qualifications however,
modern realities require a comprehensive approach.

The cost approach involves calculating the total investments made in
human development throughout their lives, in particular the costs of
education at all levels, advanced training and employment of graduates
(Nochka, 2022). According to the World Bank, the importance of invest-
ments in the education system as the basis for the formation of quality human
capital is emphasized, where early investment in preschool and basic
education is of particular importance, which provides the highest return in
the long term (World Bank Group, 2019). Germany, which invests over
8 thousand euros per year in the education of each student, demonstrates high
results in the innovative development of human capital, which indicates the
importance of investments in the education system to ensure the country’s
competitiveness (Dumanskaya, 2021, March 8). The advantage of this
approach is the relative simplicity of calculations and the availability of
statistical data. However, it does not take into account the effectiveness
of investments and individual differences in people’s abilities.

The income approach assesses human capital through the discounted
value of future income that a person can generate during his or her working
life. This refers to the difference in wages between individuals with different
levels of education and qualifications, which allows us to assess the return on
investment in human development (Nochka, 2022). The difficulty in app-
lying this approach lies in the need to forecast future income and choose the
appropriate discount rate.

The market approach is based on the analysis of the impact of market
prices on human capital, expressed in wages, bonuses, and the cost of hiring
and retaining personnel. This approach demonstrates the real assessment of
human capital by employers (Nochka, 2022). However, it can be distorted by
labor market imperfections, information asymmetries, and institutional
constraints.

In the context of the national innovation system, the qualities of
human capital, which are subject to investment assessment according to the
actual results reflected by innovation indicators, are of particular importance.
These qualities usually include:

effectiveness — the degree of formation of human capital with the
replenishment of human resources at enterprises, institutions and
organizations in favor of achieving their goals (the number of graduates of
higher education institutions);

creative abilities — the ability of human capital to generate new
original ideas and make unconventional decisions when solving current
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problems (publication activity of scientists, the number of applicants for
postgraduate studies);

adaptability — the ability of human capital to inter-sectoral movement
in favor of mastering new skills in conditions of rapid technological changes
that create the need for constant updating of competencies (the share of
specialists with IT specialties) (Petrova & Pereira, 2024).

However, all of these indicators are difficult to quantify using traditional
methods, which necessitates the development of special indicators.

Therefore, a comprehensive approach to the investment assessment of
human capital in the national innovation system should combine quantitative
and qualitative indicators, taking into account the specifics of different
categories of employees, the characteristics of innovation processes and the
strategic priorities of the country’s economic growth.

3. The analysis of the human capital in Ukraine based on
traditional and innovative indicators

The analysis results of the state of human capital in Ukraine for the
period 2015-2024 revealed contradictory trends that reflect both structural
problems of the education system and the labor market, and the impact of
external shocks, in particular a full-scale war. The study of traditional
indicators allows us to form a comprehensive picture of changes in human
capital and identify the main challenges for its further development in the
national innovation system (Table 1).

Table 1
Traditional indicators of human capital in Ukraine for 2015-2024

2023

6.3

Indicator 2015 | 2016 | 2017 | 2018

Education

expenditure 5.2 5.8 5.6 5.4 5.8 5.9 6.0 6.1
(% of GDP)

Number of

students in

higher

education 1605 @ 1586 | 1539 | 1522 | 1440 @ 1204 | 1037 892 758 678
institutions
(thousand
people)
Number of
applicants
(thousand
people)
Average salary
(UAH)
Unemployment
rate (%)

Source: compiled by the author based on (TSN, 2025, March 19; Ukrstat, 2015-2024b;
2015-2024c; Ministry of Finance, 2022; 2025a; 2025b).

er
[N

291 | 264 245 238 235 224 212 205 246 197

4195 | 5183 | 7104 | 8865 | 10497 | 11591 | 13543 | 15181 @ 16784 17487

9.1 9.3 o5 8.8 8.2 9IS 9.9 18.5 17.4 143

As can be seen from Table 1, education spending in Ukraine in 2015
corresponded to the average level of countries with economies in transition.
In 2016, this indicator increased slightly, which can be explained by the
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partial restoration of budget financing of the education sector after economic
stabilization. By 2018, the share decreased slightly, which is explained by
competition between different areas of budget spending. From 2019 to the
end of 2021, there has been a gradual increase in education spending, which
can be associated with the need to support this sector in the context of the
COVID-19 pandemic. By the end of the analyzed period, there was a gradual
increase, however, this effect is largely explained by the drop in GDP during
the martial law period, as a result of which the relative share of spending
looks higher without a real increase in their volume. Therefore, the trends in
education spending are contradictory, since nominal growth does not
guarantee an increase in the quality of education. The results of the analysis
of education spending demonstrate a gradual increase in the share of
education spending in the GDP structure. However, this growth is
insufficient compared to the legally established norm of 7% of GDP,
stipulated in Article 78 of the Law of Ukraine "On Education"
(2017, September 5). The main factors inhibiting the process of financing
education were fiscal constraints related to the need to finance defense, taking
into account the general economic instability. The current problem remains
the inefficient distribution of educational resources, the lack of a clear system
for monitoring the effectiveness of educational programs, and insufficient
guidance for the development of human capital among youth.

The decrease in the number of students in higher education institutions
from 2015 to 20162017 indicates a demographic decline in school graduates
with the establishment of the initial stage of labor and educational migration.
In 2018-2019, the indicator decreased, which can be considered as a stable
trend towards the outflow of young people from the higher education system.
By 2021, the indicator had sharply decreased, when online learning due to
the COVID-19 pandemic significantly reduced the attractiveness of higher
education institutions. By the end of 2023, the war caused a sharp drop in the
student contingent due to forced migration and the destruction of infrastruc-
ture as a result of hostilities, and in 2024 the negative trend persisted. This
situation is critical for the country’s human resources potential, taking into
account a more than twofold decrease. Firstly, the demographic crisis that
began in 1990 significantly reduced the number of cohorts of traditional
student age. Secondly, increasing labor migration led to the departure of a
significant part of young people abroad for education and work. Thirdly,
military operations and mobilization significantly affected the contingent of
male students, which became especially noticeable during 2022—-2024.

The number of applicants also gradually decreased in 2015-2019.
This can be explained by the strengthening of the demographic decline and
the decline in interest in obtaining higher education. By 2021, the number of
applicants continued to decline, which may indicate the consequences of the
COVID-19 pandemic and the partial transition of young people to work or
short-term educational programs. In 2022, the decline in the indicator slowed
down, and in 2023 there was a temporary surge due to the adaptation of the
admission rules under martial law and deferred demand. However, in 2024
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the indicator decreased again, indicating a persistent negative trend, which
can be explained by the decrease in attractiveness in certain professions due
to the low growth in average wages.

The average wage gradually increased in 2015-2017. This period was
characterized by the recovery of the economy after the currency crisis of
2014-2015. Until 2019, the average wage continued to grow, reflecting
indexation and economic recovery. In 2020, the growth of the indicator
slowed down due to the impact of the COVID-19 pandemic. Until the
beginning of 2024, gradual growth is observed. However, this increase was
the smallest in a decade, which indicates the impact of the economic
recession due to the war. Despite the significance of nominal growth,
inflationary processes forced real incomes to grow more slowly. The key
factors in this growth were structural changes in the economy, increased labor
productivity in certain sectors, especially in the IT industry, and labor
shortages. At the same time, the average wage in Ukraine remains
significantly lower than European standards and, accordingly, continues to
stimulate labor migration, which is also reflected in the unemployment rate
in the country.

The unemployment rate increased slightly from 2015 to the end of
2017, but by 2019 the indicator gradually decreased, reflecting a certain
recovery of the economy. However, in 2020 it increased, and the main factor
of influence was the COVID-19 pandemic. In 2021, the unemployment rate
rose, and in 2022 there was a sharp jump due to military operations, mass
closure of enterprises, institutions and organizations, and the loss of a
significant number of jobs. Later, in 2023, the indicator began to gradually
decrease, which is associated with the adaptation of the economy to wartime
conditions, the development of remote forms of work, and a decrease in the
number of registered unemployed due to population migration and a
reduction in the term of social assistance payments, which ultimately led to
a decrease in the calculation base. However, structural problems in the labor
market still remain unresolved. This, in particular, is the mismatch of
qualifications with employer demand, regional disparities and the lack
of effective retraining programs.

Therefore, during 2015-2024, Ukraine’s human capital underwent
systemic demographic changes, which were influenced by emigration
processes, quarantine restrictions and the devastating consequences of the
war. On the one hand, the growth of education spending and wage increases
reflect a situation where the state is trying to maintain educational and labor
potential. On the other hand, the number of students and applicants is
decreasing in conditions of high unemployment, which creates significant
risks for the reproduction of qualified personnel. All this negatively affects
the development of the national innovation system, which requires a
continuous influx of specialists to conduct high-quality scientific research,
develop new technologies and carry out entrepreneurial activities. Due to the
loss of educational and labor resources, Ukraine is noticeably lagging behind
in the global competition for knowledge and innovation. This calls into
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question the favorable conditions for accelerated modernization of the
country’s economy, as indicated by trends in changes in quantitative
indicators of migration processes (Table 2).

Table 2
Migration processes in Ukraine and their impact on human capital in 2015-2024

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Labor migrants (million
people)

Internally displaced
persons (million people)
Repatriates (thousand

1.3 1.5 1.9 2.7 3.2 3.0 2.5 n/d

1.6 1.7 15 1.4 1.4 1.4 15 6.2 8.2 8.0

45 52 68 84 95 32 25 n/d
people)
Emigrants for permanent
residence (thousand 214 | 181 | 1563 | 132 | 113 | 33 2.2 n/d
people)

Source: compiled by the author based on (Operational Data Portal, 2022-2024; Ukrstat,
2015-2021).

The number of labor migrants from Ukraine in 2015 indicates a
significant outflow of labor after the events of 2014 and the beginning of the
war in eastern Ukraine. In 2016, the indicator had an imperceptible increase, and
in 2017 its value increased further, which was due to the worsening economic
situation, rising unemployment, and Ukrainians’ search for better employment
conditions abroad. The most dramatic increase occurred during 2018-2019,
when the number of labor migrants increased by 0.5 million people. Such trends
can be explained by the opening of a visa-free regime with the EU for
Ukrainians since 2017 and the active involvement of workers in the labor
markets of Poland, the Czech Republic, and other EU countries. In 2020 and
2021, due to the COVID-19 pandemic, there was a certain reduction in
migration flows, which was due to restrictions on movement and the partial
return of migrants’ home. Data for 2022—2024 are not available, reflecting the
difficulty of recording in wartime conditions, when migration became massive
and chaotic. Forced displacement within Ukraine in 2015 was significant,
mainly due to active hostilities in eastern Ukraine and the annexation of the
Autonomous Republic of Crimea. In 2016, this figure increased slightly, but by
the end of 2019 it showed a gradual decline, due to some stabilization of the
front line and partial integration of displaced persons into the receiving regions.
The situation remained relatively stable until 2021, but in 2022, due to a full-
scale invasion, the number of internally displaced persons increased sharply. In
2023, this figure showed a peak value in the entire history of Ukraine’s
independence and in 2024 remained extremely high. This situation places an
unprecedented strain on social infrastructure, regional labor markets, and the
education system, leading to a redistribution of human capital within the country
and an increase in regional disparities.

The number of labor migrants returning home gradually increased
from 2015 to 2019, which may be a consequence of economic stabilization,
wage increases, as well as the state’s attempts to stimulate the influx of
qualified personnel from abroad. However, by the end of 2021, due to the

14 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6



STATE AND ECONOMY

COVID-19 pandemic and uncertainty in the labor market, this indicator was
noticeably decreasing. After 2022, the registration of returned labor migrants
to the country became more difficult, as a significant part of the population
was forcibly displaced, while labor migration processes lost their regularity.
Due to crisis events, the positive trend in the return of the labor force was
interrupted. Emigration to a permanent place of residence during 2015-2019
showed a noticeable decrease. Such trends are explained by the gradual
improvement of economic conditions and the expansion of opportunities for
temporary labor migration, which reduced the need to leave the country.
During 2020-2021, due to travel restrictions and the uncertainty of the
COVID-19 pandemic, there was a sharp decline in the indicator. After 2022,
official statistics are not available. It can be assumed that a full-scale war
could have led to an increase in the number of people who went abroad with
the intention of staying there for a long time.

Migration processes have become a critical factor influencing
Ukraine’s human capital. The main drivers of this process were a significant
gap in wage levels between Ukraine and EU countries, limited opportunities
for professional development within the country, and the gradual simpli-
fication of the visa regime with EU countries. The full-scale war radically
changed the nature of migration processes, transforming them from
predominantly labor to forced displacement. According to the Ministry of
Foreign Affairs of Ukraine, as of June 2023, more than 8 million Ukrainians
were abroad, which is approximately a fifth of the country’s pre-war
population (OPORA, 2023, July 5). Under such conditions, the impact on the
national innovation system is significantly negative. After all, the outflow of
labor migrants and the low level of return reduce the human resource base
for the development of innovatively active enterprises, institutions, and
organizations. At the same time, the increase in the number of internally
displaced persons additionally burdens the socio-economic infrastructure,
which diverts resources from investments in innovation. All this makes it
impossible to plan long-term personnel policy in the fields of education,
science, and IT, limiting the capabilities of Ukraine’s human capital in
building a competitive national innovation system, as indicated by trends in
innovation indicators (Table 3).

Table 3
Innovative indicators of Ukraine’s human capital for 2015-2024

Indicator 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

' Graduates of higher

education institutions

(thousand people)

Share of IT specialties (%) 8.2 9.1 103 | 118 | 132 | 145 | 161 178 @ 189 | 19.7
Number of postgraduate | ya 5 | 958 | 224 | 192 | 168 | 142 | 121 | 105 | 98 | 101
students (thousand people)
Publications in Scopus
(thousand people)

Source: compiled by the author based on (SJR, 2015-2024; Ukrstat, 2015-2024a; 2015-2024b).

92 | 101 108 112 119 102 | 98 8.9 9.1 9.3
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The decrease in the number of graduates of higher education
institutions in 2016 compared to 2015 can be explained by the demographic
decline and the gradual reduction in the number of students in previous years.
Until 2018, the indicator slowly continued to decline, reflecting structural
problems in the education system and a decrease in the demand of young
people for long-term educational trajectories. In 2019-2020, the reduction in
graduation was due to the COVID-19 pandemic, which forced higher
education institutions to switch to online learning. From 2021 and until the
end of the analyzed period, the indicator decreased by more than half
compared to 2015. This trend reflects a combination of demographic
processes, migration losses and military upheavals, which significantly
reduce the potential for the reproduction of a qualified workforce. Among
graduates, the share of IT specialties showed the opposite trend,
demonstrating steady growth. Such dynamics reflect the global demand for
digital professions and the adaptation of Ukrainian universities to the needs
of the labor market. This trend also indicates an active structural
transformation of the educational field, where even with a reduction in the
total number of students and graduates, digital specialties occupy an
increasingly important place, reflecting the economy’s orientation towards
digitalization, which is also the orientation of degree holders. The number of
postgraduate students gradually decreased from 2015 to the end of 2017,
which was due to a decrease in funding for science and a weak motivation of
young specialists to remain in this field. From 2018 to the end of 2021, this
indicator continued to decline: restrictions due to the COVID-19 pandemic,
a decline in international academic exchanges, and low employment
prospects in the field of science caused a significant decline. Its further
decline until the end of 2023 reflected the mass emigration of young scientists
during the period of martial law and the destruction of scientific
infrastructure. Only in 2024 is there a slight recovery. This may be due to the
support of international funds and the preservation of individual research
centers. Overall, the number of postgraduate students has decreased almost
threefold over the decade, which critically limits the human resource pool for
science and innovation.

Trends in the number of scientific publications in the Scopus database
reflect ambiguous processes. From 2015 to 2018, their number gradually
increased due to the active integration of Ukrainian scientists into
international research networks and the expansion of requirements for
publication activity. In 2019, the number of publications reached a decade-
long peak. However, in 2020-2021, the indicator dropped significantly,
which is explained by the restriction of the mobility of scientists due to the
COVID-19 pandemic and the decrease in funding for the field of science.
In 2022, the number of publications decreased further due to the destructive
impact of the war, but in 2023, a small recovery of science was observed,
which continued in 2024, accordingly increasing this indicator. This indicates
the resilience of individual scientific groups and their ability to maintain
international communication even in times of crisis.
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Therefore, the main problems of human capital development in Ukraine
include the lack of funding for education and science, mass emigration of
qualified personnel, mismatch of educational programs with labor market needs,
as well as weak integration between the education, science, and IT sectors. The
war added new challenges, including the destruction of educational and
scientific infrastructure, psychological traumatization of applicants, and the
need for the latter to adapt to the distance learning system in conditions of
limited access to ICT. The prospects for the restoration and development
of human capital in Ukraine in the post-war period require increased investment
in education and science in favor of forming effective mechanisms for the return
of migrants, modernization of educational programs in accordance with the
needs of the modern economy, and the development of an innovative ecosystem.
And here it is critically important to ensure the quality of education at all levels,
develop a system of continuous learning, and create incentives for retaining
talent in Ukraine.

4. Challenges and perspectives for human capital development
in Ukraine

Martial law in Ukraine has created both serious obstacles and new
opportunities for the development of human capital, the main challenges of
which are associated with the physical destruction of educational and scientific
infrastructure, the loss of part of the population due to military operations and
forced migration, as well as the need for rapid adaptation in the labor market to
new conditions for the functioning of enterprises, institutions and organizations.
At the same time, the full-scale war has become a powerful stimulus for
innovation processes, accelerating the implementation of new digital techno-
logies and contributing to the intensification of international cooperation in the
field of education and science.

The digitalization of education has become one of the most significant
trends in the development of human capital under martial law. The mass
transition to distance learning, the development of online platforms, and the
use of modern educational technologies have radically changed approaches
to the organization of the educational process. These changes are long-term
in nature and create the basis for the modernization of the entire education
system (Ministry of Education and Science of Ukraine, 2023, August 22).

The United Nations Development Programme actively supports
initiatives aimed at strengthening human capital in Ukraine, where interna-
tional support for education and science has opened up new opportunities.
Academic mobility programmes, grants for Ukrainian researchers and
technical assistance to educational institutions contribute to the deeper
integration of Ukrainian education into the European space and to improving
its quality (UNDP Ukraine, 2023, October 27).

The development of the IT industry demonstrates the potential of the
Ukrainian economy in promoting high technologies and creating opportunities
for creating high-paying jobs. Ukrainian IT companies successfully compete in
the global market, ensuring the export of services and the creation of added
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value. The accumulated experience can be extended to other sectors of the
knowledge economy. Under such conditions, state investment policy should be
oriented towards the prospect of innovative development of human capital,
focusing on early and continuous investments in the education sector, in
particular in the STEM education subsector. These priority areas include
training in scientific research (Science) and modernization of educational
institutions with an emphasis on IT (Technology), engineering and mathematics.
In this context, specialists should constantly improve their level of knowledge
by obtaining dual education within the framework of continuous retraining of
adults and completing paid internships.

Therefore, the return and retention of highly qualified personnel
should be aimed at reducing the transaction costs of mobility and accelerating
professional integration by combining fiscal incentives for talented
individuals returning from abroad (temporary tax holidays/credits tied to
actual employment and value-added creation) with targeted support at the
return/relocation stage (grants, housing subsidies). Such incentives should
include accelerating the nostrification of higher education documents,
simplifying visa/migration procedures for submitting documents for
employment of researchers and engineers and their consideration in a
shortened period of time through the "single window" service. All this will
allow combining work in Ukraine with participation in international projects
in flexible employment formats (hybrid on-site/remote models) under
diaspora visit programs (education — business — science) aimed at exchanging
knowledge in the context of sustainable institutional interaction. Strengthe-
ning relevant partnerships provides structured career growth for young
scientists, including through their PhD theses and further scientific activities
in collaboration with enterprises, institutions and organizations engaged in
innovation. Such incentives should be accompanied by transparent selection
criteria, KPI contracts (employment in the specialty, participation in
scientific/innovative projects, commercialization of results) and performance
monitoring, which will ensure their effectiveness in the context of trust from
stakeholders (Trade Union of Education and Science Workers of Ukraine,
2022, February 8).

Alignment of investment support for the education sector with the
needs for the development of science and IT industries can be ensured by
establishing a National Skills Observatory, which would regularly forecast
demand for these industries based on the formation of a competency map;
establishing sectoral councils on curricula; defining KPIs for HEIs
(employment by specialty, employer vouchers for (re)training) and creating
inter-university hubs on artificial intelligence, cybersecurity, robotics, and
bioinformatics. At the same time, strengthening the development of technology
transfer infrastructure and the startup ecosystem requires the professionalization
of technical and technological offices (TTO), which would ensure transparency
of investment policy by the state within the framework of providing grant
support to scientific institutions to verify the viability of an innovative
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idea/project (Proof-of-Concept) and financial support to small and medium-
sized businesses, venture funds, a network of technology parks/centers of shared
access to laboratories in the direction of their implementation of internal
investment programs for the development of innovations.

This support can be consolidated in a special fund with funds from
individuals and legal entities, international partners and from state/local
budgets on co-financing terms, where the supervisory board with
the participation of the state, business, higher education institutions and the
public will be responsible for managing financial resources. The distribution
of these funds should be carried out through open competitions with KPI-
contracts based on the results of an audit of enterprises, institutions and
organizations (employment by specialty, number of inventions, investment
potential, patents and/or licenses, high-tech exports). The expected effect
should be an increase in employment and a decrease in structural
unemployment, which will accelerate the commercialization of knowledge
in favor of expanding the base of sources of investment support for the post-
war reconstruction of Ukraine (Institute of Economic Research, 2024,
December 17).

Conclusions

The combination of traditional indicators based on cost, income and
market approaches to the investment assessment of human capital with
innovative indicators of performance, creative abilities and adaptability of a
person in the system "education — labor market — science” helps to more
accurately determine the feasibility of investments in the development of the
national innovation system.

In Ukraine, despite the gradual increase in the share of education
expenditures in GDP and the intensification of specialists’ training in IT
sphere, there are persistent demographic and migration losses, when the
contingent of higher education institutions and postgraduate studies is
noticeably reduced. Peak unemployment in the first years of the war and
incomplete recovery of employment, which affects the cyclical fluctuations
in the publication activity of scientists, form critical limitations on the
reproduction of innovative personnel, significantly weakening the potential
for commercialization of knowledge. Therefore, an integrated assessment of
human capital in combination with traditional indicators with innovative ones
helps to better predict the efficiency of investment allocation and the
effectiveness of innovations. According to the results of the analysis of
innovation indicators, a structural shift was revealed, when, against the
background of a general narrowing of the educational base, the share of IT
specialties increased noticeably. However, the official statistics for 2022—2024
lack data on labor migrants, repatriates, and emigrants for permanent
residence, which complicates a full-fledged investment assessment of human
capital using a comprehensive approach.
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The above confirms the need to highlight all indicators as factors of
mutual influence of educational institutions, business companies and
scientific institutions in the system "education — labor market — science",
which reflects the effectiveness of the functioning of the national innovation
system in conditions of shocks and uncertainty. Here it is important to justify
the priority of early and continuous investments in the education sector using
the tools of returning from abroad and/or retaining highly qualified personnel
in the country within the framework of harmonizing educational programs
with the needs of the science and IT sectors in the development of technology
transfer infrastructure and startup ecosystem, including through a special
investment fund with KPI contracts. The formation of an innovation
ecosystem in Ukraine requires coordination of efforts of the state, business,
educational institutions and scientific institutions, which contributes to the
creation of technology parks, business incubators, technology transfer
centers for the benefit of commercialization of scientific developments and
the development of innovative entrepreneurship, where support for young
researchers and startups in the IT sector is of particular importance.

In general, the results obtained confirm the hypothesis put forward:
the integration of cost, revenue and market approaches with a system of
innovation indicators (efficiency, creative abilities, adaptability) helps to
more accurately diagnose the state of the national innovation system at the
expense of better substantiation of investment decisions than using each
group of indicators separately. Empirically, this is manifested in a
combination of contradictory trends: the share of education expenditures in
GDP is growing, while the contingent of higher education institutions and
postgraduate studies is decreasing in conditions of unstable trends in
scientific publications, the number of higher education graduates is signi-
ficantly shifting towards IT specialties against the background of peak
unemployment under the influence of war and migration. Together, such
shifts make it possible to more accurately identify "bottlenecks™ in the
reproduction of scientific personnel and specialists in innovation activities,
strengthening the argument in favor of making early and continuous
investments (including incentives for the return/retention of talents) in the
development of technology transfer infrastructure and the startup ecosystem.
At the same time, the lack of data in official statistics on population migration
for 2022-2024 leaves room for clarification.

Further research is proposed to be devoted to assessing the
effectiveness of investing in innovative human capital development in each
region in an industry comparison using a single model (formula) of a compre-
hensive approach to such an assessment, based on individual data of
graduates and employers. Modeling various reconstruction options based on
the principle of random scenarios (baseline, optimistic, pessimistic) in the
context of the dynamics of traditional and innovative human capital
indicators will help identify cause-and-effect relationships between them, the
influencing factors of which are related precisely to the effectiveness
of investment policy of both the state and society.
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The russian-Ukrainian war has brought
significant changes to Ukraine ’s labor market, one
of the key factors being the sharp increase in the
number of internally displaced persons (IDPS).
Ensuring the fullest possible use of their labor
potential has become an important task for
national and local authorities. The aim of this
research is to characterize the employment of
internally displaced persons and to determine their
impact on shaping local demand for goods and
services. The research hypothesis posits that a
shortage of qualified workers will intensify
competition among Ukraine’s regions for the
concentration of employees with specific skills, in
order to accelerate economic development
and stimulate demand for particular goods and
services. The research finds that, at the onset of the
russian federation’s full-scale invasion, the vast
majority of IDPs did not consider the prospect
of long-term employment in their new places of
residence. Over time, however, most of them came
to prioritize higher wages when choosing a place
of employment. Yet the qualifications of a portion of
displaced persons do not meet employer’s
requirements, creating an imbalance in the labor
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CTPATENIA 3ANHATOCTI
BHYTPILWWHbO MEPEMILLLEEHNX
0Clb

Pociiicoko-ykpaincoka siina obymosuna cym-
meei amMinu Ha punKy npayi Ykpainu, oOnum 3
gakmopie AKux cmaino pizKe 3p0CmManHs KilbKOCMmi
snympiunvo nepemiwgenux ocio (BI1O). Makcu-
ManbHe BUKOPUCIMAHHA IX MPYO08020 NOMeEHYIany
CMAno  aAMNCIUBUM 30A80AHHAM Ol OEPAHCABHOT
ma micyesoi enadu. Memor HayKo8o2o NOuwyKY
€ Xapakme-pucmuxa npayesiaumyeans 6Hym-
PiUHb0 nepemitgeHux ocio 3 GUSHAUEHHIM iX GNIUGY
HA (PopMYBaAHHS NONUMY HA MOBAPYU | NOCTYeU HA
Mmicysax. Iinomesa O00CniOdNceHHs NOAAE Y MOMY,
wo Hecmaua KeaQIKOBAHUX NPAYISHUKIE 3YMO-
8UMb 3DOCMAHHA KOHKYPEHYIi MixC peioHamu
VYrpainu 3a 30cepedoicenns npayienuxie nesHol
Keanigikayii O NPUCKOPEHHS  eKOHOMIUHO20
DPO3BUMKY ™a QopMyeanHs NONUMY HA OKpemi
moeapu ma nociyau. Busnaueno, wjo 30e6inbuiozo
GHYMPIUHbO NEPeMILYeHi 0CODU HA NOYANKY NOBHO-
MACWMAOHO20 BOEHHO20 GMOPSHEHHS P He
po3ena0an Nepcnekmuey mpueaniozo npayesna-
WIMYBAHHSA HA HOBOMY MICYI NPOUCUBAHHS. 3 HACOM
y 6imbwocmi 3 Hux 0y8 cghopmosanull npiopumem
BUCOKO20 PI6HsL Oniamu npayi npu eubopi micyst
npayesnawimyeanns. Ilpome xeanigixayis 6aea-
MbOX HnepeceneHyié He BGION0GIOAE BUMO2AM
pobomodasyie, wjo opmye OUCOANAHC HA PUHKY
npayi 1 0b6ymoentoe  doyinbHicmy  peanizayii
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market and underscoring the need for programs to
retrain internally displaced individuals.

Keywords: migration policy, population
migration, internally displaced persons, employ-
ment, labor market.

npospam  NepeHasuaHHs GHYMpiHbO nepemi-
uieHux ocio.

Kniouoei caosa: wMirpauiiiHa MOJITHKA,
Mirpanii HaceJeHHsS, BHYTpIIIHBO IEepeMillieHi
0co0w, TipareBIaTyBaHHs, PUHOK TIparli.

JEL Classification: E24, E27, E29.

Introduction

The full-scale military invasion of the russian federation into Ukraine
in 2022 caused a large-scale wave of migration, which led to a sharp increase
in the number of internally displaced persons (IDPs). Some of them already
had experience moving from the combat zone to safer territories during the
local period of the modern russian-Ukrainian war. In the new conditions, a
significant number of citizens tried to leave, mainly to the central and western
regions of the country, which at that time seemed safer to live in. At the same
time, the capabilities of some regions to accept such a large number of
migrants turned out to be limited: neither the housing stock nor the housing
and communal infrastructure could meet the needs of the growing number of
displaced persons. On the other hand, the full-scale war with the increasing
pace of mobilization exacerbated the need for many regions of the country
for qualified workers. In such a situation, local authorities had to find a
balance between the regions’ capabilities to accept IDPs and the need for
labor as soon as possible. At the same time, in conditions of full-scale war,
the state is forced to take measures to relocate and place production,
including enterprises of the military-industrial complex, determining their
locations based not on regional, but on national interests. This has become a
significant factor that has influenced the concentration of workers in certain
areas and the conditions of their employment. In addition, an important task
for local authorities has become to consolidate the required number of IDPs,
including through the development of housing, the formation of attractive
conditions for doing business, as well as some modernization of
communication routes.

Certain aspects of the research topic are presented in scientific
research (Libanova, 2022, March 18; Forbes Ukraine, 2023, September 25;
Mereshchuk, 2024, January 29; Removska & Melnychyna, 2022, July 4). In
particular, Libanova noted the decrease in the chances of returning to Ukraine
for a large part of those who left abroad, saving themselves and their relatives
from the horrors of war. A significant part of external migrants found work
abroad and do not consider returning to Ukraine in the near future.
The motivation in this case is security factors, as well as the lack of hope for
employment with an acceptable level of pay. Such a trend, as well as a
decrease in the birth rate and losses in the war, will inevitably lead
to depopulation of the population in post-war Ukraine (Forbes Ukraine, 2023,
September 25). And this threatening scenario, according to Libanova,
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no longer actually depends on whether it will be possible to return refugees
from the war to Ukraine.

Tutova (2023) analyzed the features of competition in the labor market
in conditions of full-scale war. Scholars lonin and Zagorodny (2024) paid
special attention to social and economic consequences, such as mismatches
between jobs and qualifications, labor shortages in strategic sectors, and
regional differences. At the same time, Shepeleva (2024, April 25) tried to
answer the question of why a significant part of IDPs are not employed.
Shtunder and Shkuropadska (2024) studied the stability of the labor market,
and Bytsyura and Ilyukhina (2025) examined competitive advantages in the
labor market of Ukraine, noting that Ukrainians demonstrate a high ability to
adapt to new conditions and changes in the labor market.

The aim of the research is to characterize the employment of internally
displaced persons with the determination of their impact on the formation of
demand for goods and services on the ground.

The hypothesis is based on the statement about the growth of
competition between the regions of Ukraine for the concentration of workers
of certain qualifications on their territory in order to accelerate economic
development, form demand for certain goods and services, as well as to
restore production facilities destroyed during the war. It requires verification
and the assumption of a relatively low motivation of IDPs for employment at
the beginning of the full-scale invasion of the russian federation and its
growth as they realize the impossibility of returning to their places of
permanent residence in the near future, which became noticeable in 2024.

The combination of the sociological method of scientific research
with the orientational and value-based method made it possible to
determine the motivation for choosing a place of residence by internally
displaced persons and their requirements for employment. The use of the
psychological method made it possible to substantiate the conditions for
changing the place of residence of IDPs and their dependence on the
nature of labor activity, outlining the willingness to agree to less presti-
gious work. The combination of the predictive method and the modeling
method made it possible to assess the prospects for the concentration of
IDPs in certain regions and its dependence on the effectiveness of national
and regional programs related to determining the placement of labor
resources. Factors contributing to the concentration of IDPs in certain
territories, their dependence on employment and living conditions revea-
led the need to adjust such programs and highlighted certain factors that
will determine the conditions for the development of the labor market in
Ukraine and competitive relations between employees, domestic and
foreign employers in the future.

The stated aim of the research determines the structure of its main part,
which involves the analysis of the choice of place of residence by internally
displaced persons and the identification of factors that influence their
employment, with the formation of synthetic conclusions.
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1. Choosing a place of residence for IDPs

The choice of place of residence for many internally displaced persons
at the beginning of the full-scale military invasion of the russian federation
and several years after it was motivated by various factors. At the beginning
of the invasion, some Ukrainian citizens tried to leave the combat zone as
soon as possible and did not consider their stay in the new place as long-term
(Table 1).

Table 1
Regional distribution of Ukraine from which the largest number of residents left
Region ‘ Proportion of displaced population, % ‘
Kharkiv 11
Dnipropetrovsk 12
Mykolaiv 15-20
Kherson 15-20
Zaporizhya 23
Kyiv city 14
Others 11

Source: (Mykhailyshyna, 2023).

Several years after the start of a full-scale war, IDPs are already forced
to choose a place of residence for a relatively long time, realizing that it will
be impossible to return to their homes in the near future (Table 2).

Table 2
Regions that accepted the largest number of IDPs
Region ‘ Number of IDPs, million people
Eastern (Dnipropetrovsk, Kharkiv, Zaporizhya) 1.9
Western (Lviv, lvano-Frankivsk, Chernivtsi, 17
Zakarpattia, Khmelnytskyi, Rivne, Volyn) '
Northern (Kyiv, Zhytomyr, Chernihiv) 1.6
Central (Vinnytsia, Cherkasy, Kirovohrad, Poltava) 1.0
Southern (Odesa, Mykolaiv) 0.7

Source: UKRINFORM (2022, October 14).

A significant part of IDPs chose the regions adjacent to the combat
zones as their place of residence. This is due to perceptions of the nature and
possible duration of the war, the presence of relatives or close people who
are ready to help with the placement of IDPs in their homes, and the
perception of residents of eastern Ukrainian regions as citizens whose views
on life do not differ significantly. Some of the IDPs chose western Ukrainian
regions for temporary residence, guided by their remoteness from the front
line and the belief that their stay there would be relatively short and that their
savings would be enough to rent housing. At the same time, some
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entrepreneurs immediately sought to move production, hoping to restore it to
a new place. However, for most IDPs at the beginning of the full-scale
military invasion of the russian federation, employment was not the main
factor in choosing a place of residence. The main factor was the calculation
of previously accumulated funds for subsistence, and employment was
considered mainly as additional earnings.

Such sentiments prevailed until approximately the summer of 2022,
when it became clear that the enemy had been stopped and that its further
advance could not take place in a short period of time. At the same time, by the
end of 2022, society was convinced that it was possible to expel the invaders
from Ukrainian soil, so IDPs still had hope of returning to their homes.

The situation changed in 2023, when the expected and announced
counteroffensive by the authorities ended in failure. At that time, there was a
realization that without employment, it was hardly possible to establish life,
since neither state assistance nor personal savings could cover the needs of
the displaced. Awareness of this fact led to a new movement of IDPs, which
was no longer just a search for temporary shelter, but also a desire to find
work and a place to live for the long term.

In 2024, Ukrainians from the occupied territories are already moving to
the Dnipropetrovsk region, which hosts 14% of the total number of IDPs. A
relatively large share of IDPs also live in Kyiv (10%) and Kyiv region (8%). The
main reasons for IDPs choosing such a place of relocation were the perception of
an improved security situation (45%) and being closer to their family and friends
(24%). At the same time, the Kharkiv region showed a large number of 1DP
returns (414000), indicating an improvement in the security situation, which is
not always the main condition for population concentration. The main movements
within Ukraine took place from Donetsk to Dnipropetrovsk region
(200 000 IDPs) and from Donetsk to Kyiv (111000 IDPs). The majority of the
surveyed IDPs (72%) moved to other regions, while only 28% moved within the
region. The highest rates of internal displacement within the region were
demonstrated by Kharkiv (85%) and Zaporizhya (91%) regions. The high rates of
intra-regional displacement in the frontline Kharkiv and Zaporizhya regions,
together with the high concentration of IDPs in Kharkiv and Dnipropetrovsk
regions in the east, indicate a general desire of IDPs to remain close to their native
regions (IOM, 2024a, April).

Thus, there is a noticeable tendency for IDPs to concentrate near the
places from which they left at one time, as well as in Kyiv. This indicates a
desire to be in a familiar environment. Such a desire may affect the provision
of workers for enterprises that could potentially be established in Western
Ukrainian regions after the end of the war/hostilities. At the same time, this
indicates that at the peak of internal migration in 2022, Western Ukrainian
regions approached, and in some places exceeded, the limit that determines
a comfortable population density on their territory. Domestic hardships, lack
of sufficient housing, and difficulties with employment could have become
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significant factors that prompted IDPs to return as close as possible to the
places from which they were forced to leave by a full-scale war. At the same
time, the return of IDPs to regions close to the front line does not guarantee
them employment. Constant shelling, destruction of industrial and agricul-
tural enterprises, and relocation of production facilities does not contribute
to the development of economic activity. In the eastern regions, even after
the end of the war/hostilities, a situation may arise when, for security reasons,
investors will refuse to develop production and direct investments into the
service sector.

On the other hand, the concentration of IDPs in the east of the country
contributes to the formation of demand for a number of goods and services,
the satisfaction of which after the end of the war/hostilities will significantly
stimulate entrepreneurial activity.

2. Factors affecting the employment of internally displaced
persons

In 2022, the increase in the number of internally displaced persons led
to an imbalance in the labor market in many regions of Ukraine due to the
lack of an appropriate number of jobs, as well as the hopes of IDPs that they
would be able to return to their homes in a relatively short period of time.
During 2023, seasonal fluctuations were observed in the labor market, as well
as a significant increase in demand for labor. The lion’s share of demand
in the labor market in 2023 was formed by employers from Kyiv,
Dnipropetrovsk, Lviv, Odessa and Kharkiv regions. Compared to 2022, in
2023 there was a significant increase in the number of vacancies in the front-
line regions of the country: in Mykolaiv — by 77.5%; in Chernihiv — by
57.2%; in Sumy — Dby 53%; in Zaporizhya — by 25.9% (National
Qualifications Agency, 2024, February 5). This increase was associated with
the adaptation of entrepreneurs to wartime conditions, as well as the return
of a significant part of IDPs closer to the areas from which they were forced
to leave. In January 2024, compared to February 2022, the labor market
recovered by 93% in terms of the number of jobs’ offers. However, the
recovery is uneven in the regional context. As for the indicators of 2021,
the number of vacancies increased the most in the following regions:
Zakarpattia (155%), Ivano-Frankivsk (146%), Khmelnytskyi (125%),
Lviv (123%), Vinnytsia (120%), Rivne (118%) and Chernivtsi (116%).
In terms of the absolute number of jobs offers, the constant leaders were Kyiv
(30 913 vacancies), Lviv (8473), Dnipropetrovsk (8452), Odesa (5752), and
Kharkiv (3347) regions (Kuzenkova, 2024, February 6).

In 2024, the number of job seekers on the labor market increased
significantly, which led to increased competition. In such conditions, wages
and requirements for candidates increased to a certain extent. The
reconstructtion and development of regional labor markets during the war
was significantly affected by business relocation: during 2022-2023, 7820
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Ukrainian companies left the region of permanent registration (840 enter-
prises were relocated within the framework of the government program),
27% of them left Kyiv, 11% — from Dnipropetrovsk region, 8% — from
Donetsk and Odessa regions, 6% — from Kharkiv. At the same time, 22% of
the total number of relocatees moved to Kyiv, despite military threats and
proximity to the front line, 10% of companies — to Kharkiv and Odessa
regions. A significant part of the relocated enterprises was located in the
western regions, which increased the likelihood of employment there for
internally displaced persons and local specialists (Opendatabot, 2023,
November 30).

Regional differences in the labor market are determined mainly by the
location of economic and social infrastructure, as well as the preservation of
high wage differentiation at the inter-industry and inter-professional levels,
which significantly affects the local characteristics of the labor market. Thus,
in 2023, wages for construction workers increased significantly, especially
in liberated and front-line regions. Demand for drivers of all types of
deliveries (local, intercity, large international), logistics of food chains, and
drivers of special equipment increased by 13% compared to 2022. Wages for
this category of vacancies increased by 11%. The demand for electricians and
electrical engineers, mechanics, and technical workers has increased
significantly due to structural changes in the economy (Yatsenko, 2024).

As of mid-2024, there were already about 4.7 million internally
displaced persons in Ukraine, of whom over 2 million were of working age
(Analytical Report, 2024). A third of the surveyed IDPs expressed the need
to find work and housing (34%). The number of those looking for work
among IDPs exceeded the corresponding figure among citizens who were not
internally displaced persons by almost 10%. In addition, 48% of IDPs who
were considering moving from their current place of residence stated the need
to find work, while 33% of IDPs who were not planning such a move
expressed the need to find work. At the same time, 58.8% of IDPs preferred
to find work near their new place of residence, and for 27.7%, working
conditions and the amount of its payment were key (I0OM, 2024b, August).

So, as of 2024, most IDPs have already chosen a place where they plan
to live for a relatively long time and have no plans to return to their previous
place of residence. In addition, they have found a job with acceptable
conditions and wages; they have also decided on the priority in choosing
between a place of residence and wages. However, almost 27% of
respondents are ready to move if the wages in the new place are more
attractive, which indicates, on the one hand, that almost a third of respondents
are dissatisfied with the amount of wages, and on the other hand, that there
Is a certain number of workers for whom regions can compete in the labor
market at least by increasing the amount of wages.

The salary as a key criterion for choosing a place of residence for
almost a third of IDPs may indicate both a certain misunderstanding by
employers of the prospects for the development of the labor market in
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Ukraine with the increased need for qualified workers, and a lack of
compliance of some IDPs with the requirements that employers place on
them. On the one hand, organizing economic activity in wartime is quite
complicated, so employers cannot always satisfy employees’ demands for
salary. On the other hand, some employees may have somewhat overesti-
mated salary requirements, which is associated with the previous higher
salaries of IDPs than in a new place.

In addition, the existence of a fairly large number of IDPs who are
ready to move in search of a higher salary indicates their lack of attachment
to a specific place of work, may indicate the complexity of working in a new
team or the priority of the salary in the absence of a desire and readiness to
work in a certain place or perform work of a certain specialization. At the
same time, the majority of internally displaced persons who reported a need
to find work, 31% preferred assistance in the form of creating new jobs, and
28% — in the form of educational training to develop the necessary skills
and abilities for work. Most IDPs rely primarily on work as a means of
obtaining the necessary funds, rather than on social assistance. However, it
is not excluded that there are also those who have officially registered as
unemployed in order to receive social benefits.

The following data indicates the number of IDP citizens who were
officially looking for work: in 2024, about 128 thousand IDPs needed
employment; 26.5 thousand received unemployment benefits. If during 2023,
on average, about 4 thousand IDPs applied to employment centers every
month, then in February 2024 — up to 11 thousand, in March — up to
15 thousand, that is, in fact, the number of applications increased almost
fourfold. However, these data can hardly be considered sufficiently complete
given the spread of the shadow economy in Ukraine. In such conditions, those
employed in the shadow economy can potentially apply to employment centers
to receive unemployment benefits, although they actually have unregistered
work, and therefore income. Trends in the number of registered unemployed, in
particular, may be related to the conditions for the appointment and payment of
housing benefits to IDPs, which require employment/assistance in finding a job
in order to receive benefits (Analytical Report, 2024). In 2022, thanks to the
funds provided by the program for providing employers with compensation for
labor costs for the employment of internally displaced persons, almost
16.5 thousand IDPs were employed. However, due to the scale of internal
migration, this was not enough. The country needed comprehensive measures
aimed at the employment of internally displaced persons and providing them
with housing.

On April 7, 2023, the Cabinet of Ministers of Ukraine adopted the
resolution "On approval of the Strategy of State Policy on Internal
Displacement for the period until 2025 and approval of the operational plan
of measures for its implementation in 2023-2025". The goal of the Strategy
was to reduce the impact of the negative consequences of internal
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displacement caused by armed aggression against Ukraine on citizens of
Ukraine, foreigners and stateless persons who are legally present on the
territory of Ukraine, by introducing comprehensive and effective mecha-
nisms of state response to challenges that arise after a person makes a
decision to move, during their social adaptation and integration in the host
community, as well as in the event of a person’s voluntary return to the
abandoned place of residence and their reintegration. The document stated
that the main need of internally displaced persons after displacement is to
provide a place for temporary residence (stay), and the lack of a sufficient
number of residential or other premises suitable for temporary accommo-
dation of internally displaced persons leads to the fact that such persons
decide to go abroad or prematurely return to the abandoned place of
residence. In addition, it was emphasized that low motivation to find
employment, retraining, and open their own business leads to increased
dependence of internally displaced persons on state support and under-receipt
of taxes by the budgets of host territorial communities (Order of the Cabinet
of Ministers of Ukraine, 2023).

The problem remained in the long-standing absence of a compre-
hensive state employment strategy that would identify IDPs as a separate
priority group. Experts note the importance of developing a general state
employment policy that would take into account the challenges posed by the
full-scale invasion and their consequences for the Ukrainian economy. In this
case, the employment of IDPs should be considered from the perspective of
one of the most numerous target groups, and not fragmentarily without taking
into account and, accordingly, without measures to overcome those problems
that are nationwide. After all, some of the barriers identified by IDPs are not
directly related to the fact of their displacement. In particular, this is a small
number of vacancies in small communities, difficulties with employment for
people of pre-retirement age, etc. In addition, another feature is that, like all
other population groups in Ukraine as a whole, some IDPs work without
formalizing employment relations (Analytical Report, 2024).

In May 2023, the Ministry of Economy of Ukraine approved a list of
157 specialties for which a voucher is issued — a document that gave the right
to study in certain specialties free of charge. These are mainly working
specialties, training which took place in vocational education institutions.
You can get a voucher at any employment center. (Order of the Ministry of
Economy of Ukraine, No. 2040, 2023, April 22). Training was carried out at
the expense of the Fund of Compulsory State Social Insurance of Ukraine in
case of unemployment. In addition, no restrictions were provided for IDPs
in terms of age or experience. However, the voucher could not be used by
persons who had already undergone retraining within the last three years. The
advantage of the voucher was the competitiveness of citizens who received
it in the labor market due to the possibility of mastering a new profession or
specialty, improving their qualifications, level of education, or obtaining a
new specialization in the acquired profession or specialty.
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However, obtaining or improving qualifications in this way had a number
of significant limitations, first of all, its cost, which could not exceed ten times the
subsistence minimum for able-bodied persons. This limited the potential range of
educational institutions that could provide relevant services, due to the fact that
the cost of training in them exceeded the amounts specified for the voucher. A
certain problem also turned out to be the determination of educational institutions
where training could take place: in some cases, their location did not allow IDPs
to study or created significant difficulties associated with moving to an
educational institution. In addition, to regulate the labor market, it was stipulated
that only a certain number of citizens could receive training vouchers. This step
was dictated by the desire not to cause the appearance on the market of a large
number of specialists who would not be able to be employed due to the lack of
places in a particular region.

Retraining of workers has another important caveat: the requirements
of competitiveness will require not a simple reconstruction (restoration of old
production facilities, standards, technologies), but the formation of new
quality workers who will be able to work effectively in new information and
technological environments. The creation of retraining that will meet modern
requirements and will contribute to the redistribution of workers into sectors
that are most likely to be in demand after the end of the war/combat opera-
tions will be crucial for this. Among such sectors, construction, healthcare,
and information technologies can be distinguished (Pyshchulina &
Yurchyshyn, 2023).

Retraining of IDPs in many cases’ aims, first of all, to ensure their
employment for adaptation in a new place of residence. Often, such retraining
involves mastering knowledge in a new specialty, the level of which is relatively
lower than that which citizens had in the specialty that was mastered before
forced resettlement. That is, the potential of a certain category of specialists may
not be fully utilized. This is also facilitated by the limited network of educational
institutions in some regions where IDPs move, as well as the capabilities of the
regions to accommodate a growing population. Therefore, in the future, it will
be necessary not only to adapt the requirements of IDPs to the capabilities of the
regions, but also to “tighten™ such capabilities to the level and requirements of
internally displaced persons. This may be especially relevant in the case
of placement of production facilities by foreign investors who can offer more
attractive conditions on the Ukrainian labor market. The latter is all the
more relevant because a significant part of IDPs is ready to change their place
of residence in case of successful search for a high-paying job.

The prospective location of new production facilities, which is most
likely to be oriented towards the central and western regions of the country
for security reasons, may put the eastern regions of the country at a
disadvantage, which may not always be able to provide employees with
attractive working and living conditions.
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The use of the labor potential of IDPs is also affected by the terms of
certain national and regional programs for their placement and employment,
designed mainly to deter them from further migration abroad, as well as to
provide minimal opportunities for business development.

Several programs aimed at supporting business development were in
operation in Ukraine. For example, in 2024, the REDpreneur.UA program
began operating, which provides for support for business development with the
assistance of the Ukrainian Red Cross and the Austrian Red Cross in cooperation
with SCHOOL of ME (Ukrainian Red Cross, 2024, September 19). However,
in the summer of 2025, the submission of applications for assistance was
suspended. The programs "Residence Assistance”, which provided for a
monthly allowance of UAH 2000 for adults and UAH 3000 for children and
persons with disabilities, "Child Assistance" (an allowance of UAH 3000 for
the second child, UAH 4500 for the third and subsequent children), "One-
time Assistance" (for those who lost their homes as a result of hostilities, a
one-time assistance of UAH 30 000 per person is provided), "Compensation
for Destroyed Housing" (provides for the possibility of compensation for
destroyed housing at its cost), "Employment” (the state compensates the
employer for the costs of employing internally displaced persons in
the amount of UAH 6700 for each employed person), "Compensation for the
costs of temporary accommodation of internally displaced persons"
(homeowners who have sheltered IDPs free of charge receive guaranteed
state support in the amount of UAH 14.77 per day of accommodation),
"Microgrant Program" (for those wishing to develop their microbusiness, a
payment of up to UAH 250 000 is provided for rent, employee salaries,
payment for consulting services, purchase of equipment and repair work),
"Grant Program for IT Startups™ (the grant recipient is obliged to create at
least three jobs, depending on the stage of the startup), "Start in IT" (the
opportunity to receive funds for training at certified schools in IT specialties).

At the same time, the state cannot currently meet many of the needs
of IDPs. According to the results of a survey conducted in 2024, the first
place among the needs named by IDP respondents in all assessed regions is
invariably occupied by the need for food, mostly in the form of cash
assistance (63%) and material support (20%). These needs are especially
clearly visible in the Odessa (20%), Volyn (18%), Dnipropetrovsk, Kyiv,
Zaporizhia, Khmelnytskyi (16% each) regions and in Kyiv (16%). However,
of all the needs assessed at the regional level, the highest percentage of
respondents with needs for all of the indicated items was recorded in the
Kherson region, where 24% need repair and construction materials. If we
take into account only the displaced population, food remains the most urgent
need in all assessed regions, and those from Mykolaiv region need it the
most (34%). Respondents living in frontline areas report serious needs.
In particular, residents of Kherson region are most in need of clothing and
other NFE (13% identified this as the most urgent need), while IDPs from
Luhansk region demonstrate a significant level of need related to housing
rental (12%) (I0OM, 2024a, April).
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The Strategy of the State Policy on Internal Displacement for the
Period Until 2025 and the Approval of the Operational Plan of Measures for
its Implementation in 2023-2025 noted that at the local level, the issue of
attracting resources to implement measures for the adaptation of internally
displaced persons remained relevant. Host territorial communities needed
assistance in finding resources and appropriate funding from the state. In
addition, ensuring access to reliable and up-to-date information on available
services and places for temporary accommodation of internally displaced
persons remained relevant (Order of the Cabinet of Ministers of Ukraine
No. 312-p., 2023, April 7). In general, the efforts of the state and local
leadership in the area of IDP concentration in certain regions turned out to be
insufficiently pronounced. The state primarily tried to ensure that the
majority of IDPs did not prefer to go abroad or return to temporarily occupied
territories, and the regions mostly did not have sufficient funds to provide
IDPs with housing of adequate quality and work. In such a situation, they
preferred to return closer to the places from which they were forced to leave,
but even there, the problem of housing and employment remained unresolved
for many, as evidenced by the desire of a relatively large number of IDPs to
change their place of residence if they successfully find a high-paying job.

Conclusions

The hypothesis of increased competition between regions of Ukraine
for the concentration of workers of certain qualifications on their territory in
order to accelerate economic development, create demand for certain goods
and services, and restore production facilities destroyed during the war was
only partially confirmed. Housing construction increased in the regions, but
the investors were mainly the IDPs themselves. Financial capabilities did not
allow the development of enterprises that would provide IDPs with high-
paying work, and it is most likely that this will be possible primarily for
foreign investors. It is their calculations regarding the location of production
facilities that can ultimately determine the places of concentration of IDPs.

The increase in demand for goods and services due to the massive
influx of IDPs has had a limited impact on the development of production
and services in some regions, such as the western region. This phenomenon
is likely due to limited opportunities for receiving IDPs and the lack of
necessary funds for investment to ensure their concentration near powerful
production centers.

A significant part of IDPs at the beginning of the full-scale invasion
had relatively little motivation to find employment in a new place. The reason
for this was the calculation of the relatively short duration of hostilities,
which would allow most of them to return to their previous places of
residence. However, the situation changed as the war dragged on. The
majority of IDPs in such conditions preferred employment and retraining,
which could ensure a successful search for a new job. At the same time, the
focus of retraining indicates the state’s interest in IDPs mastering primarily
production professions. This made it possible to provide retraining for
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relatively small costs, since it was carried out mainly on the basis of educa-
tional institutions of the second level, and, much less often, of the third level.
Such an approach may be erroneous given the prospects for modernization
of the economy and the use of labor primarily of highly qualified workers.
The lack of current demand for them and the prospect of their growth after
the cessation of war/hostilities may stimulate new retraining of IDPs in order
to master professions, the relevance of which may be due, first of all, to
foreign investments. However, in this case, the powerful players in the
Ukrainian labor market will already be foreign investors, who can somewhat
change the existing "rules of the game" by offering certain high-paying
vacancies with attractive bonuses.

In prospective studies, it is worth assessing the possibilities of retrai-
ning IDPs in higher education institutions to expand their opportunities to
participate in the implementation of innovative projects for state reconstruct-
tion and increase their competitiveness with the prospect of involving

external labor migrants in the recovery process.
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The escalation of russia’s hybrid warfare,
particularly its disinformation campaigns, has
created critical threats to national security in
Eastern Europe. Ukraine represents a unique case,
where information resilience has become both a
defensive necessity and a strategic tool in safeguar-
ding sovereignty, maintaining democratic develop-
ment, and mobilizing international support. The
aim of the research is to identify the main directions
of russia’s information warfare against Ukraine
and to assess the domains of ensuring information
resilience. The hypothesis of this article is put
forward that the information resilience of a state is
contingent upon the balanced interplay of societal,
institutional-legal, media, and digital dimensions,
which collectively determine the capacity of society
to withstand disinformation and other manifes-
tations of hybrid warfare. The research applies the
Disinformation Resilience Index (DRI) as the
primary analytical tool. This index measures resi-
lience across such key dimensions as social, legal,
institutional, media and digital resilience. Compa-
rative analysis was conducted for Ukraine,
Visegrad countries, belarus, Moldova, Armenia,
Azerbaijan, and Georgia during 2021-2024.
Findings indicate that Ukraine has significantly
improved resilience across all three dimensions,
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IHOOPMALINHA
CTIAKICTb YKPATHM:
2021-2024 PP.

Eckanayis 2iopuonoi sitinu pocii, 30kpema it
0e3iHPOPMAYINUHUX KAMNAHIU, CMEOPIOE KPUMUYHI
3a2po3u HayioHanbhitl besneyi y kpainax Cxionol
€sponu. Yxpaina ¢ yHikanbhum npuxkiaoom, oe
inghopmayiiina cmitikicmes cmana e e 3acooom
saxucmy, ane il CMpaAmeiuHuM HCMPYMEHMOM
30epedicenHs cyeepeHimemy, niOmpUMKY 0eMOKpa-
MUYHO20 PO3BUMKY MA MOOLNI3AYIT MIXCHAPOOHOT
niompumku. Memoiwo Oocniodicenns € GUAGIEHHS
OCHOGHUX HANPSIMIG THOpMAYIIHOL GiiHU POCIT
npomu Ykpainu ma oyinosanns cgep 3abesne-
uenHs  inghopmayitinoi  cmitikocmi.  Bucymymo
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3anedicums 6i0 30a1aHCOBAHOL 83AEMOOTT CYChib-
HOI, IHCMUMYYitiHO-npagoeol, MeoitiHol ma yugpo-
601 CKIA00BUX, SIKI PA30M BUSHAUAIOMb 30AMHICMb
cycninbemea npomucmosmu  oesinghopmayii. - ma
iHwum  nposisam  2iopuonoi  eitiny.  OCHOBHUM
ananimuyHum incmpymenmom € Inoexc cmitikocmi
0o Oesinghopmayii (DRI), wo oxonmoe maxi
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2021-2024 pp. Hocnioscenns noxazano, o
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yitiHol cmitikocmi 8 YCix cghepax, 20106HUM YUHOM
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largely as a response to russia’s full-scale invasion
in 2022. Governmental and societal initiatives,
ranging from cyber defense, international commu-
nication campaigns, to digital literacy programs,
have enhanced Ukraine s ability to counter disinfor-
mation. In contrast, Visegrad countries showed mixed
results, with notable regress in Hungary, while
belarus demonstrated a sharp decline across all
indicators, reflecting its informational dependence on
russia. The analysis highlights that countries that
directly border russia or have long been subject to its
political, economic, or cultural influence tend to be
more vulnerable to information manipulation.

Keywords: information resilience, disinfor-
mation, hybrid threats, Ukraine, national security,
Disinformation Resilience Index.

pocii vy 2022 p. Ceped Kmoyosux 3axodie —
NOCUNEHHST  KIOEP3AXUCmy, MIJCHAPOOHI  iH@Op-
MAyitiHi KaMnamii, po3eumox yupposoi epamom-
Hocmi ma mediunoi cmitukocmi. Ha 6iominy 6io
Vipainu xpainu Buwespadcvkoi epynu  maromo
cynepeunugi - pesynbmamu, 30Kpemda — 3HAYHULL
pezpec 8 Yeopwuni, mooi sx 6ii0pyce nokasaia
Pi3Ke nociabnentst YCix KOMNOHEHMI8 CIMIIKOCHI
yepe3  iHGopmayiiny 3anedxcHicmes  6i0  pocii.
Pesynomamu ananizy ceiowame, wo Kpainu, sKi
be3nocepednbo medncyiomv 3 poricielo abo mpu-
sanull yac nepebysanu nio it NOIIMUUHUM, €KOHO-
MIYHUM YU KYIbIYPHUM BNIUBOM, 3A368Utall € Oibiu
BPA3IUBUMU 00 THEOPMAYIIHUX MAHINYIAYIL.

Knwouoei cnoea: iHpopMalliiiHa CTIHKICTS,
ne3iagopmaris, TiOprHi 3arpo3u, YkpaiHa, Hartio-
HaibHa Oe3reKa, [Hekc cTiffkocTi 1o ae3iHdopmartii.

JEL Classification: D83, F52, L86, 052.

Introduction

Russia’s full-scale armed aggression against Ukraine is accompanied
by large-scale information and psychological operations aimed at
undermining national unity, demoralizing the population, discrediting state
institutions, and distorting reality in the international information space. The
information sphere has turned into a separate theatre of military operations,
where technologies of social consciousness manipulation, disinformation,
cyber threats, and other instruments of hybrid warfare are widely employed.
Under the conditions of intensive hostile information attacks, the need to
ensure information resilience as one of the key elements of the country’s
national security is steadily increasing.

Ukrainian and foreign scholars are actively researching the issue
of information resilience and the mechanisms for ensuring it. The study of
information resilience, the factors shaping it, and the existing threats has been
addressed in the works of Bilynska and Korolchuk (2018). Horbulin (2009)
focuses on the issues of information operations and their influence on social
security, Koval (2019) discusses approaches to defining evaluation criteria of
Ukraine’s information and psychological resilience. Kyrychenko et al. (2025)
conducted an analysis of how information attacks, disinformation, and
propaganda affect public consciousness and national security, identifying
them as key threats to information resilience. Gladysh et al. (2023) examine
the information resilience of Ukraine and the European Union in the context
of russian aggression, emphasizing the communicative aspects of informa-
tion resilience, focusing on countering hostile content that threatens the
cognitive stability of Ukrainian citizens rather than solely on technological
cybersecurity measures.

Gnatiuk et al. (2022) analyze the stability and resilience of national
information infrastructure, highlighting how modern cyber threats and incidents
impact the continuity and robustness of critical communication systems.

Oleksiyuk (2025) highlights the importance of proactively disclosing
verified information to counter disinformation and maintain societal stability
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during crises, with recommendations to strengthen legislation, digital
infrastructure, and official communication systems to enhance societal
resilience.

The research of information resilience emphasising the capability to
maintain information integrity and usability amid misinformation, disinfor-
mation, cyber-attacks, or other threats has been done by Uusikyld
et al. (2024) and Dragomir et al. (2024).

Information resilience as a way for managing difficulties in different
environmental and social conditions benween workers is reflected in the
works of Bronstein (2019), Lloyd (2015), Nicol et al. (2022).

Sadig et al. (2022) argue that information resilience includes not only
responsible approaches, such as proper data governance, safeguarding
privacy, and ensuring ethical use of information, but also adaptive app-
roaches, which involve developing flexible strategies, responding promptly
to shifts, and maintaining agility in managing information.

The hypothesis of this research puts forward that the information
resilience of a state is contingent upon the balanced interplay of societal,
institutional-legal, media, and digital dimensions, which collectively deter-
mine the capacity of society to withstand disinformation and other
manifestations of hybrid warfare.

The aim of the research is to identify the main directions of russia’s
information warfare against Ukraine and to assess the domains of ensuring
information resilience.

To achieve the aim, the combination of general scientific and specific
methods was applied. Content analysis was used to examine the narratives
and tools of russian information warfare against Ukraine. Comparative
analysis was applied to assess the results of the Disinformation Resilience
Index for Ukraine and selected Central and Eastern European countries.
Statistical analysis was employed to interpret numerical indicators of
information resilience across societal, institutional-legal, media, and digital
domains. In addition, the case study method was used to illustrate specific
examples of disinformation campaigns, while systematization and genera-
lization allowed for the identification of key directions and mechanisms of
ensuring information resilience.

The structure of the article is as follows: first, the directions and
measures of russia’s information warfare against Ukraine are analyzed; then,
a comparative analysis of the results of the Disinformation Resilience Index
for Ukraine and the countries of Central and Eastern Europe is conducted,
namely the Czech Republic, Hungary, Poland, Slovakia, Moldova, belarus,
Armenia, Azerbaijan, and Georgia; finally, the conclusions of the study are
presented.

1. Directions of russia’s information warfare against Ukraine

In contemporary conditions, information warfare is an integral
component of hybrid warfare, which combines traditional military actions
with non-military methods such as information operations, cyberattacks,
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economic pressure, political destabilization, and psychological warfare.
Since at least 2014, russia has employed the full spectrum of aggressive tools
against Ukraine, particularly targeting public opinion. The main directions of
russia’s information warfare against Ukraine are presented in Table 1.

Table 1
Directions and measures of russia’s information warfare

Directions Measures

Spreading fake news about the Ukrainian army, politics, economy, and
international relations;
staging and fabricating events that never occurred in order to discredit Ukraine;
using deepfake videos and photomontage
Promoting Kremlin narratives;
glorifying russian soldiers and devaluing the Armed Forces of Ukraine
Inciting hostility between regions, linguistic, and religious groups;
Undermining fostering distrust in the government, doubts about Ukraine’s victory, and
national unity fuelling panic;

supporting pro-russian political forces and media

Disinformation

Propaganda

Cybercrime Hacking government websites and posting fake information;
and spreading malware through phishing attacks;
cyberattacks injecting disinformation into social networks via bots and trolls
Information- Manipulating citizens’ emotions, creating an effect of "betrayal™ or "war
psychological fatigue";
operations intimidating the population with missile strikes, mobilization, and narratives of
(IPSO) "inevitable defeat"

Shaping a false image of Ukraine abroad as a "corrupt” or "ungrateful” state;
International attempting to discredit Ukrainian refugees and spreading stereotypes in Europe;

disinformation | disseminating pro-Kremlin rhetoric through russia-friendly media outlets in
other countries

Source: compiled by the authors.

The capacity to counteract the consequences of disinformation largely
depends on information resilience, which can be understood as a society’s
capability to maintain reliable societal institutions and systems, uphold know-
ledge-producing organizations that inspire trust, and foster citizenship by
promoting media and information literacy that enhances people’s skills in
recognizing credible sources. A core element of this understanding of information
resilience is the presence of healthy level of trust (Staender & Humprecht, 2022).

Disinformation constitutes a de facto restriction of people’s rights to
access information, to freely form and express opinions, and, more broadly,
undermines trust in democratic institutions and justifies war crimes and
crimes against humanity. Russia’s long-term disinformation campaign
against Ukraine violates human rights, as it endangers people’s security and
lives (RPR, 2023, June 6).

According to international law, disinformation and propaganda
constitute violations of the right to freedom of expression, particularly when
they promote discrimination or hostility against certain groups, threaten
public health, undermine democratic societies, or obstruct individuals’ ability
to access and exchange information. Such actions contravene multiple
international human rights conventions, including Article 19 of the Universal
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Declaration of Human Rights, and Articles 19 and 20 of the International
Covenant on Civil and Political Rights.

Russian propaganda violates people’s right to access impartial and
comprehensive information, thereby distorting the perception of reality.
Russian propagandists infringe on fundamental human rights by spreading
fake news about evacuations from Ukrainian cities under attack, by
concealing the crimes of russian troops, and by fabricating reports on the
functioning of hospitals during hostilities. Such disinformation exposes
people to physical danger: believing it, an individual may remain in a city
where it is unsafe to stay, or, conversely, may come under shelling after
following false evacuation instructions. Currently, russian propaganda
continues to violate the right of individuals to receive unbiased and
comprehensive information, thereby distorting societal perceptions of reality
(Ukrainian Radio, 2024, July 13).

Russia is also conducting a targeted, multi-level campaign aimed at
undermining the national unity of Ukrainian society. Alongside armed
aggression, a significant role is played by information-psychological
operations designed to fuel social, linguistic, and cultural divisions. The
kremlin systematically manipulates issues of language policy, promoting the
perception of alleged discrimination against russian-speaking populations
and fostering the image of Ukraine as divided into "East" and "West". The
religious factor is likewise exploited as a tool of influence, particularly
through the support of controlled religious institutions capable of
disseminating pro-russian messages among believers. Such actions are
directed at weakening social resilience, as they reduce the level of societal
cohesion and intensify mutual distrust.

At the same time, an active campaign is underway to discredit
government authorities and the Armed Forces of Ukraine by constructing the
image of a "weak and corrupt Ukraine" in order to diminish support both
domestically and from international partners (Center for Countering
Disinformation, n. d.). To achieve this, agents of influence are widely
employed, including collaborators, politicians, journalists, bloggers, and
opinion leaders, who amplify pro-russian narratives and deepen doubts and
divisions within society.

The undermining of national unity is closely linked to the techno-
logical instruments of the aggressor, as information manipulation is often
reinforced by cybercrime and large-scale cyberattacks aimed at destabilizing
the state and eroding trust in its institutions. The World Cybercrime
Index represents the first global project to rank countries by the level of
cybercriminal threat based on expert assessments. It was developed by
researchers at the University of Oxford and UNSW Canberra. In April 2024,
the results of the World Cybercrime Index were published for the first time,
showing that a relatively small group of countries accounts for the majority
of global cybercrime threats. Russia topped the ranking, followed by
Ukraine, China, the United States, Nigeria, and Romania. The United
Kingdom ranked eighth (Table 2).
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Table 2
World Cybercrime Index in 2024
Country | Score | Ranking | Country | Score
1 russia 58.39 11 Iran 4.78
2 Ukraine 36.44 12 belarus 3.87
3 China 27.86 13 Ghana 3.58
4 United States 25.01 14 South Africa 2.58
5 Nigeria 21.28 15 Moldova 2.57
6 Romania 14.83 16 Israel 251
7 North Korea 10.61 17 Poland 2.22
8 United Kingdom 9.01 18 Germany 2.17
9 Brazil 8.93 19 Netherlands 1.92
10 India 6.13 20 Latvia 1.68

Source: World Cybercrime Index (University of Oxford, 2024, April 10).

Ukraine’s position as the second-ranked country in the World
Cybercrime Index can be explained by a combination of structural
vulnerabilities and war-related factors. On the one hand, russia’s ongoing
aggression has made Ukraine a primary target of coordinated cyberattacks,
ranging from large-scale assaults on critical infrastructure to constant
phishing campaigns and disinformation injections via social media. On the
other hand, Ukraine’s significant IT sector and its integration into global
digital networks make it both a high-value target and a source of potential
cybercriminal activity. The ranking thus reflects not only Ukraine’s
victimization by hostile state-sponsored operations but also the exploitation
of its digital environment by transnational cybercriminal groups.

In the context of the russian-Ukrainian war, the positions of russia and
Ukraine in the World Cybercrime Index acquire additional significance,
since the high rankings of both countries are explained not only by criminal
activity but also by military objectives and cyber operations that often blur
the line between crime and state strategy. Russian hacker groups, including
the well-known Sandworm, Fancy Bear, and others, conduct coordinated
attacks on Ukrainian government agencies, energy infrastructure, media
outlets, and banks. Some cybercriminal groups operate with tacit approval or
under the direct control of intelligence services, using their skills as
instruments of cyber espionage, sabotage, and disinformation. Cybercrime
and cyberattacks frequently provide the foundation for information-
psychological operations, as stolen information, compromised resources, or
disrupted communication channels are actively employed to spread
disinformation and manipulate public consciousness.

Information-psychological operations (PSYOP) represent a distinct
form of information operations, which in practice involve a complex set of
coordinated and interconnected forms, methods, and techniques of psycho-
logical influence. They consist of political, military, economic, diplomatic,
and information-psychological measures directed at individuals or groups
with the aim of implanting alien ideological and social constructs, shaping
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false behavioral stereotypes, and transforming attitudes, feelings, and will in
a desired direction (Derkachenko, 2016).

Russia employs a wide spectrum of information-psychological
operations. It disseminates false and manipulative messages aimed at
distorting the real picture of events. Examples include fabricated claims
about the "surrender of Ukrainian cities", "betrayal by military command",
and "massive losses" of the Armed Forces of Ukraine. The main channels of
dissemination are anonymous Telegram channels, fake news websites, and
forged social media accounts. The objective of such PSYOP is to undermine
the morale of both military personnel and the civilian population. Specific
tactics include sending SMS and messenger notifications containing
intimidation, false information about the deaths of relatives, or calls for
capitulation. It is important to note that domestic PSYOP are complemented
by an external dimension, as russia simultaneously conducts a large-scale
international disinformation campaign aimed at shaping a favorable narrative
of the war and discrediting Ukraine in the eyes of the global community.

Russian international disinformation is a multi-level, systemic, and
well-financed instrument of hybrid warfare. It is disseminated through
russian state-controlled media such as RT and Sputnik, social networks and
bot farms, pseudo-experts and sympathetic foreign journalists, as well as
third-country media outlets that are formally unconnected to russia. The core
narratives include claims of "denazification" and "protection of russian
speakers", shifting responsibility for the war onto the West, discrediting
Ukrainian statehood, portraying sanctions as more harmful to Europe than to
russia, and calling for negotiations with russia as an "inevitable" partner.

Thus, the examined directions of russia’s information warfare are
interrelated and mutually reinforcing, forming a multi-layered hybrid warfare
strategy designed to weaken Ukraine’s defence capacity. The analysis of
these directions further underscores the necessity of developing robust
mechanisms for ensuring Ukraine’s information resilience and strengthening
international cooperation in the field of countering disinformation.

2. The analysis of Disinformation Resilience Index

Information resilience is defined as the capacity of individuals,
communities, and societies to withstand and recover from misinformation,
disinformation, and other forms of information manipulation (Rantaméki
et al., 2024). To assess the level of a country’s information resilience, it is
appropriate to apply the Disinformation Resilience Index (DRI), developed
by the EAST Center think tank in cooperation with a network of partners,
including Ukrainian Prism.

The DRI study covers countries of Central and Eastern Europe,
namely Ukraine, the Czech Republic, Hungary, Poland, Slovakia, Moldova,
belarus, Armenia, Azerbaijan, and Georgia. The composite index of a
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country’s resilience to disinformation is constructed from three components:
societal resilience, legal and institutional resilience, and media and digital
resilience. In 2024, the DRI measures the degree of progress or regression in
the information resilience of the assessed countries compared to 2021
(Figure 1). The Disinformation Resilience Index (DRI) was constructed on
the basis of an expert web survey, which provided assessments of different
countries’ capacity to resist disinformation.

Societal resilience L anq |.n5t|tut|onal Media and digital resilience
resilience

Popularity of russian media National policies and Resilience of the national
among the country’s practical measures aimed at media space
population fostering resilience of most The volume of pro-kremlin
Popularity of national media vulnerable groups of disinformation spread b

P y population P y

spreading pro-kremlin national online activists and
narratives Legal framework pertaining influencers

The volume of pro-kremlin to the fight of disinformation The impact of the national

disinformation narratives in Institutional framework in the online activist community in
public discourse field of countering fighting disinformation

Effectiveness of civil society disinformation

in fighting disinformation

Figure 1. Disinformation Resilience Index (DRI) structure

Source: association for international affairs (2024, December).

The selection of countries for calculating the Disinformation Resilience
Index (Table 3) was not arbitrary, but based on clear rationale. First, the analysis
includes the Visegrad Group states, which, while being members of the
European Union, represent a key region for assessing the effectiveness of infor-
mation security in Central Europe. Second, the Index covers several post-Soviet
countries that share historical legacies with russia, geographical proxymity, and
remain primary targets of its systemic disinformation campaigns.
Table 3

Disinformation Resilience Index 2024

Ukraine 1.2 0.8 1

Armenia 1.2 0.3 0.4
Azerbaijan 0.5 0.9 0.6
Moldova 0.3 0.8 0.2
Georgia 0 0 0.3
Poland 0 0.6 -0.3
Czech Republic -0.2 0.4 0

Slovakia -0.6 -0.3 0

belarus -0.6 -1.1 -0.2
Hungary -0.7 -11 -0.5

Source: association for international affairs (2024, December).
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The findings reveal a heterogeneous dynamic of disinformation
resilience across the assessed states. Ukraine demonstrated substantial
progress across all three dimensions: societal resilience increased by +1.2,
legal and institutional resilience by +0.8, and media and digital resilience
by +1. Notably, under conditions of russia’s full-scale invasion, Ukraine
introduced a comprehensive set of measures aimed at enhancing resilience in
both military and civilian domains, including:

« strengthening the mandates of the State service of special
communications and the Ministry of digital transformation for cyber defense
of critical infrastructure;

« active engagement of governmental and military press centers to
provide timely and reliable information to both domestic and international
audiences;

« consistent use of English-language resources to communicate factual
accounts of the war globally;

« development of mobile applications such as Diia and Armiia+, which
include educational modules on resilience, cybersecurity, and media literacy;

« cooperation with international partners in the field of cyber defense
(NATO, EU, USA);

« mobilization of international technical assistance for upgrading digital
infrastructure and securing communications.

Armenia, Azerbaijan and Moldova also registered notable improve-
ments in their DRI scores. For instance, Armenia achieved a considerable
increase in societal resilience (+1.2), while making moderate gains in the
legal-institutional (+0.3) and media-digital (+0.4) dimensions. Azerbaijan
and Moldova, by contrast, recorded more significant progress in legal
and institutional resilience, accompanied by smaller advances in societal and
media-digital resilience.

In recent years, russia has actively disseminated disinformation in the
information sphere of Armenia, Azerbaijan, and Moldova, employing hybrid
warfare tools aimed at influencing political stability, public opinion, and the
foreign policy orientation of these countries. In Armenia, the main focus has
been on campaigns discrediting the government and fuelling social tensions,
particularly through the spread of fake news about domestic political
conflicts and the security situation along the border with Azerbaijan
(Brailian, 2023, October 13) In Azerbaijan, russian media outlets and social
networks have been used to disseminate manipulative messages about
foreign policy initiatives and interethnic conflicts, aiming to undermine
public trust in state institutions and international partners. In Moldova,
disinformation campaigns have focused on distorting information related to
European integration, corruption scandals, and protest movements, thereby
weakening social and political stability (Kennedy & Dunbar, 2025, July).

Georgia has also been a target of russian disinformation campaigns,
which rely on manipulating public opinion, fuelling political and social
tensions, and spreading fake news concerning the country’s foreign policy
trajectory and security situation. Russia has paid particular attention to
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discrediting government institutions, fostering negative attitudes toward
Western integration, and amplifying pro-russian narratives in the media
space (Sikharulidze, 2025, March 13). Street protests in Georgia, which
began on March 7, 2023, in response to the parliament’s support of a "“foreign
agents" law resembling russian legislation, provided an additional platform
for the spread of disinformation and further intensified social tensions. These
developments also affected Georgia’s position in the Disinformation
Resilience Index. Specifically, there were no changes in societal resilience
(0) and legal-institutional resilience (0), while only a slight improvement was
recorded in media and digital resilience (+0.3).

With respect to the Visegrad Group countries, they demonstrated lower
results in the Disinformation Resilience Index. This is likely due to the fact that
these states experience a less direct impact from russian disinformation
campaigns. Moreover, the Czech Republic, Poland, Slovakia, and Hungary are
members of the European Union, which provides them with additional
mechanisms of collective protection and access to European platforms for the
coordination of information security (Shkuropadska et al., 2024)

Poland’s position in the area of societal resilience remained
unchanged (0), while the other Visegrad Group countries demonstrated
regression. In terms of legal and institutional resilience, Poland (+0.6) and
the Czech Republic (+0.4) showed progress, whereas Slovakia (-0.3)
and Hungary (—1.1) experienced decline. All countries, except for the Czech
Republic (0), recorded regression in the domain of media and digital
resilience. The most significant regression was observed in Hungary, where
all components declined, indicating a substantial weakening of its ability to
counter russian disinformation.

A similar negative trend is evident in belarus, where societal resilience
stands at —0.6, legal and institutional resilience at —1.1, and media and digital
resilience at —0.2. Overall, russia has transformed belarus into an
information-dependent state, where disinformation is used not only as a tool
of domestic control but also as an instrument in the broader geopolitical
struggle (Polovyi, 2022).

Thus, a comparative analysis of the Disinformation Resilience Index
shows that countries of Eastern Europe and the Caucasus, particularly
Ukraine, Moldova, Armenia, and Azerbaijan, improved their positions
between 2021 and 2024, while the Visegrad Group countries present mixed
results, and Hungary and belarus revealed a significant weakening across all
resilience components.

Conclusions

Ukraine’s information resilience constitutes a crucial element of
national security and the state’s capacity to counter hybrid threats. An
analysis of the main directions of russia’s information warfare has revealed
that russia employs a multidimensional approach, encompassing propaganda,
the undermining of national unity, cybercrime, information-psychological
operations, and large-scale international disinformation campaigns aimed at
discrediting Ukraine and reducing international support.
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Research based on the Disinformation Resilience Index demonstrates
that Ukraine has significantly enhanced its level of information resilience
across all dimensions. The full-scale russian invasion in 2022 appears to have
been a decisive factor prompting Ukraine to intensify its efforts in countering
disinformation threats. At the same time, a comparative perspective with
other Central and Eastern European countries highlights the uniqueness of
Ukraine’s experience and underlines the necessity of continually improving
mechanisms that ensure societal resilience, legal and institutional resilience,
and media and digital resilience, thereby confirming the article’s proposed
hypothesis.

It is worth noting that one of the key factors determining the scope and
effectiveness of russian disinformation activities is the geographical
proximity and historical ties of states with russia. Countries that directly
border russia or have long been subject to its political, economic, or cultural
influence tend to be more vulnerable to information manipulation. In such
contexts, disinformation functions not only as a tool for shaping public
opinion but also as a mechanism for fostering political dependence,
undermining sovereignty, and obstructing democratic transformations.

A promising area for further research lies in the assessment of
international cooperation instruments that can enhance information resilience
and reduce the vulnerability of democratic institutions to external influence.
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PUHKOBA KOHLEHTPALIA TA
IHHOBAL|INHA AKTUBHICTb:
CTATUCTUYHUI AHANI3

Buknaoeno pezynomamu oocnioocenus 3aemo-
38’AA3KY MIdIC PIGHEM DUHKOBOI KOHYeHmpayii ma
IHHOBAYIUHOIO AKMUBHICMIO 2aJIY3€ll eKOHOMIKU
VYxpainu 3 suxopucmannsam cyuacrnoeo incmpymen-
mapiro. Memorw 0ocniOdiceHHs € BUAGIEHHA Md
KIbKICHA OYIHKA NPUYUHHO-HACTIOKOBUX 38 3Ki8
MIDIC  KOHYEHmpAyicio PUuHKy, NPuOymrosicmio
nionpuemMcme i pigHem [HHOBAYIUIHOI OBLILHOCHII.
Amnanimuuny 6a3y cmamosename oani 33 eanyseli
HAYIOHAILHOI eKOHOMIKU. 3acmocoeano memoou
KIIACMEPHO20 AHANIZY, PeSpecilino20 MOOeNO8aHH,
83a€MHOI iHhopmayii ma darieciecbKux mepedic sl
BUABTICHHST NOMEHYIUHUX KAY3aAbHUX 36 3KI8, a
mMakoxc nobyooeano mooenb CMPYKmMypHUX pie-
HAHb 13 APAMUMU A ONOCEPEOKOBAHUMU eqheK-
mamu. Ompumani pe3yiomamu HOKa3aau, Wo pu-
KO6A KOHYEeHmMpayis Mae He2amueHuil npsmuil
6NIUB HA THHOBAYIIIHY AKMUBHICIMb 2ay3el, mooi
5K ONOCEPEOK0BAHT KAHAIU Yepe3 NPUOYmMKoGiCmb i
penmadenbHicms € CMAmUCIMUYHO He3HAYYUUMU.
L]e cioyums npo me, wjo niOBUUeHHS KOHKYPEHYIT
CMUMYTIIOE THHOBAYTIIHUL PO3BUTNOK, 30KPeMA HAO-
MipHa KoHyenmpayis npuenivye innoeayii. Heniniti-
nutl (U-nodibnuil) 36 30K Midc KOHYEHMpPAyiero
ma inHosayiliHicmio He niomeepouscs. Ilpaxmuune
3HAYEHHs. OOCTIOJICEHHsl NONA2AE Y MONCIUBOCHIE
BUKOPUCAHHS  Pe3yIbmamie Ot YOOCKOHANIeHHS
KOHKYPEHMHOL ma iHHOBAYIIHOI nomimuKy, gopmy-
BAHHSL KIACMEPHUX CIMPAmMe2iti 1 GUHAYEHHSL CEeKMOo-
Pi6 3 NOMeHYianom 015l CIMUMYTIOBAHHSL THHOBAYII.

Knwouoei cnoea: Tamy3b, pUHKOBAa KOH-
LEHTpallisl, 1HHOBAaLiifHA aKTHWBHICTh, MPUOYTKO-
BICTB, (haKTOp.
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STATE AND ECONOMY

Introduction

The scientific discussion on the impact of market concentration on the
innovative activity of companies does not lose its relevance. Experts consider
the issue of the relationship between the level of competition and innovation,
the rationality of innovation in certain market structures, the feedback effect
of innovation on the dynamics and structure of markets, and factors
stimulating innovative activity. OECD publications (OECD, 2023) state that
competition policy plays a key role in stimulating innovation and its driving
factors. However, fundamental theories also support the thesis that high
concentration can both stimulate the development of new technologies due
to the available resources of large companies and restrain them by reducing
competition. Establishing a statistically proven relationship between market
concentration in industry markets and innovation activity is a particularly
important scientific and practical task for substantiating the state policy of
Ukraine on stimulating innovation, antitrust policy, and strategic planning for
the development of domestic enterprises in the context of macroeconomic
stabilization and post-conflict economic recovery.

According to Schumpeter (1942), in monopoly markets, large
companies have comparatively better resources to finance innovation.
Further scientific discussion has led to the conclusion that monopoly can
reduce the incentives for innovative activity, since an individual company
does not have competitive pressure (Arrow, 1962; Nelson & Winter, 1982).
More recent empirical studies establish an inverse relationship between the
level of competition and innovation and substantiate the thesis that moderate
competition contributes to maximum innovative activity (Aghion et al., 2005).
Scholars Ali et al. (2025) prove that in highly concentrated markets,
companies tend to prefer short-term innovation policies due to the limited
number of entities that compete aggressively to increase or maintain their
market share. In support of Schumpeter’s (1942) concept, but with a different
justification, it has been proposed that industry sectors with increasing
concentration tend to attract a large share of researchers with a simultaneous
decrease in research and development productivity (Manera, 2022). At the
same time, in studies by foreign scholars (Wang et al., 2025; Ma & Li, 2025),
market competition is indicated as a key or indirect factor for enhancing the
innovative activity of enterprises with the motive to maintain or expand their
market share.

National authors emphasize the mutual influence of competition and
innovative activity, emphasizing that in competitive markets, innovative
activity increases due to the desire for competitive advantages, and the
intensification of innovative activity contributes to increased competition
(Ivanova, 2020; Mazaraki & Melnyk, 2010; Motyakin & Bilotserkivets, 2025;
Umantsiv, 2023).
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Given the significant theoretical achievements of foreign and national
scientists, the relationship between market concentration and innovative
activity in the sectors of the Ukrainian economy remains fragmentary and
requires empirical (economic and statistical) research.

The aim of the research is to identify and quantify the cause-and-effect
relationships between the level of market concentration (CR4) and innovative
activity in the sectors of the Ukrainian economy.

The hypotheses of the research are:

H1: increased competition in the industry stimulates innovative
activity, since companies strive to maintain market share.

H2: there is a nonlinear (U-shaped) relationship between concentra-
tion and innovative activity: innovations grow with moderate concentration,
but fall with excessive monopolization.

H3: the impact of market concentration on innovative activity differs
by sector of the economy depending on resource potential and financial
attractiveness (profitability indicators).

The methodology for testing the above hypotheses is based on the
following thesis. Based on statistical data on the share of innovatively active
enterprises by industry, the share of profitable enterprises, the level of
operating profitability (State Statistics Service of Ukraine, 2025) and the
calculated level of market concentration (based on data from the Rating
of Companies "Top 1000" (2025) for 2024), a multidimensional cluster
analysis was conducted (hierarchical — to determine the number of clusters
and K-means — for more accurate clustering), the result of which is the
formation of typical characteristics of classes of industries of the Ukrainian
economy by indicators of market concentration, profitability and innovative
activity, which will allow identifying the general provisions of hypotheses
H1 and H3.

It is proposed to formulate statistical relationships using correlation
analysis, linear (1) and nonlinear (2) regression models:

Inn_acti=p0 + B1 - CRsi+ B2 - Profit Qi+ B3 - Prof OA| + &i, (1)
Inn_acti= B0 + 1 - CR4i+ B2 - CR4? + i, (2)

where: Inn_acti — share of innovatively active companies in industry i;
CR4i — market concentration (market share of the 4 largest
companies by revenue) in industry i;

Profit_Qi — share of profitable companies in industry i;
Prof_OAIi — profitability of operating activities in industry i.

The assessment of the significance of factors in the models using the
p-value criterion makes it possible to prove the direct linear (1) or inverse (2)
impact of market concentration on innovative activity in the sectors of the
Ukrainian economy (testing hypotheses H1, H2, H3).
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The absence of a confirmed statistical relationship in the models (1, 2)
using the p-value criterion necessitates the use of the Mutual Information Matrix
to assess nonlinear dependencies and the Bayesian Network method as a way to
identify the directions of causal relationships between variables by sector and
refine hypotheses. If p-value < 0.05 is established, a direct causal relationship is
stated. The methods are implemented in the R environment.

The final confirmation or refutation of the hypotheses put forward is
proposed to be carried out on the basis of structural equation modeling
(Structural Equation Modeling, SEM). This is a modern statistical approach
that combines regression analysis, factor analysis, and causal modeling to
evaluate complex systems of relationships between variables. In the context
of the analysis of innovative activity and market concentration, SEM will
allow us to assess:

« Whether the market structure (CR4) directly or indirectly affects
innovative activity (Inn_act);

« through which variables (the share of profitable companies (Profit_Q)
or the profitability of operating activities (Prof_OA) this effect is realized;

« the strength of direct and indirect effects that form the overall effect
of concentration on the innovative behavior of enterprises.

SEM combines hypotheses of the theory of innovation and
competitive behavior with empirical causal assessment, allowing us to form
substantiated recommendations for competitive and innovation policy.

The article has four main analytical blocks, reflecting the stages of
empirical research of the relationship between market concentration and
innovative activity of sectors of the Ukrainian economy. In the first section,
a typology of sectors is carried out by a set of indicators of innovativeness
and the level of market concentration. Several stable groups of sectors are
obtained, which differ in the level of competitiveness and innovative activity,
which makes it possible to outline potential structural patterns of
development. The second section is aimed at quantitatively assessing linear
and nonlinear dependencies between market concentration and innovative
activity. In the third, an approach is applied that allows to identify potential
causal relationships without assuming linearity: a mutual information matrix
and Bayesian network algorithms for constructing a directed graph of
dependencies between key indicators. The fourth section contains a structural
equation model in the study of innovative activity in the sectors of the
Ukrainian economy, which deepens the previous analysis, allowing to assess
direct and indirect effects between variables.

1. Cluster analysis of Ukraine’s economic sectors based on
indicators of innovation activity and market concentration

Conducting a hierarchical cluster analysis based on the formed
database of 33 sectors of the Ukrainian economy showed the feasibility of
creating six clusters (with seven clusters, the statistical indicators turned out
to be worse) (Figure 1).
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Figure 1. Determining the optimal number of clusters
of Ukraine’s economic sectors

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

The diagram of clusters of Ukraine’s economic sectors based on
hierarchical analysis is shown in Figure 2.
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Figure 2. Diagram of clusters of Ukraine’s economic sectors based
on hierarchical analysis

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).
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Statistical parameters of clustering using the K-means method
(Table 1) demonstrate that the clusters are separated, but not very clearly and
some objects may be "on the border" between the clusters (the value of the

average silhouette width is 0.33, Calinski-Harabasz Index =~ 22.19).
Table 1

Average values of the studied indicators
of Ukraine’s economic sectors by clusters

Number .
of sectors ‘ mean_CR4 mean_Profit_Q mean_Prof_OA | mean_Inn_act

1 16 22.7 72.3 7.2 13.4
2 4 221 71.5 12.9 45.6
3 2 93.1 459 30.6 6.1
4 1 65.3 24.6 6.4 353
5 4 145 74.5 23.2 15.8
6 6 414 60.1 0.5 8.0

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

The highest innovative activity is observed in clusters 2 (production
of basic pharmaceutical products and pharmaceutical preparations,
production of electrical equipment, production of other vehicles, scientific
research and development) and 4 (mining of metal ores). At the same time,
moderate market concentration, a high share of profitable companies and
average operating profitability are noted in cluster 2, while cluster 4,
represented by only one observation, has high market concentration and
insignificant profitability indicators.

The lowest level of innovative activity is in cluster 3 (mining of hard
and brown coal, extraction of crude oil and natural gas) and cluster 6 (mining
of other minerals and quarrying; production of leather, leather products and
other materials; metallurgical production; supply of electricity, gas, steam
and conditioned air; water intake, purification and supply; land and pipeline
transport, water transport, air transport) with high market concentration,
which indirectly confirms hypothesis H1. At the same time, cluster 3 is
characterized by high operating profitability, which in a certain way casts
doubt on hypothesis H3 and the initial provisions of Schumpeter’s (1942)
concept regarding the tendency of large companies to finance innovations in
a low-competitive market.

Cluster 1 is represented most widely: provision of support services in
the field of extractive industry and quarrying; food production; beverage
production; clothing production; wood processing and manufacture of wood
and cork products, except furniture, manufacture of straw and plant materials
for plaiting; paper and paper products production; production of chemicals
and chemical products; production of rubber and plastic products; production
of other non-metallic mineral products; production of fabricated metal
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products, except machinery and equipment; production of motor vehicles,
trailers and semi-trailers; furniture production, repair and assembly of
machinery and equipment; warehousing and support activities in the field
of transport, postal and courier activities; activities in the fields of
architecture and engineering, technical testing and research; advertising
activities and market research. Market concentration in the industry is
average, and the share of profitable companies is high — on a par with cluster 2,
however, innovative activity in the indicated industries is significantly lower,
which does not provide clear confirmation of hypotheses H1 and H3.

Industries of cluster 5 (manufacture of computers, electronic and
optical products; manufacture of machinery and equipment not classified
elsewhere; wholesale trade, except trade in motor vehicles and motorcycles;
telecommunications (telecommunication), computer programming, consul-
ting and related activities, provision of information services) are charac-
terized by the lowest market concentration and fairly high profitability
indicators, but this does not contribute to the growth of innovative activity of
companies.

Thus, none of the hypotheses put forward as a result of the cluster
analysis of the sectors of the Ukrainian economy has found clear
confirmation or refutation.

2. Regression analysis of Ukraine’s economic sectors by indicators
of innovation activity and market concentration

At the first stage of the regression analysis, a correlation matrix

between the indicators was constructed (Table 2).
Table 2
Correlation matrix of the studied indicators of Ukraine’s economic sectors

ProfitQ prof_OA

CR4 1.0000000 —0.626616478 0.178499538 —0.20929966
Profit_Q —0.626616478 1.0000000 0.004377153 0.03360372
Prof_OA 0.178499538 0.004377153 1.0000000 0.10171581
Inn_act —0.20929966 0.03360372 0.10171581 1.0000000

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

Correlation analysis shows that a close negative relationship is
observed between market concentration and the share of profitable enter-
prises, i.e., in more concentrated markets. There are fewer profitable compa-
nies and vice versa. The main potential dependence that requires research is
the negative correlation between CR4 and innovative activity. Potentially,
this means that high market concentration (monopoly) reduces incentives for
innovation, which is consistent with the hypotheses put forward. Other
factors (profitability) have a weak effect on innovative activity.
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The constructed linear model (1) is characterized by a low level of the
coefficient of determination (R? = 0.0858), the absence of a significant linear depen-
dence on market concentration or profitability in general (F-statistic = 0.907,
p = 0.4497) and the statistical insignificance of individual factors (Table 3).

Table 3
Statistical parameters of linear modeling of the dependence of innovation activity
on the studied indicators of Ukraine’s economic sectors

Coefficient Estimate Std. Error t-value p- value
Intercept 34.7110 19.1298 1.814 0.080
CR4 -0.2096 0.1365 -1.536 0.135
Profit_Q -0.2033 0.2434 -0.835 0.410
Prof_OA 0.2180 0.2386 0.913 0.369

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

Similarly, the constructed parabolic regression (2) did not show
statistical significance: R? = 0.045, p = 0.505, both coefficients CR4 and
CR4? are insignificant (Table 4), which indicates the rejection of hypothesis
H2 about a U-shaped or inverse relationship between market concentration
and innovative activity.

Table 4
Statistical parameters of nonlinear modeling of the dependence of innovation
activity on the market concentration of Ukraine’s economic sectors

Coefficient | Estimate Std. | Error ’ t-value ‘ p- value ‘
Intercept 21.41 6.75 3.173 0.0035
CRs -0.1763 0.3676 -0.48 0.635
CR# 0.000581 0.00377 0.154 0.879

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

Thus, regression analysis of cross-sectoral data of 33 sectors of the
Ukrainian economy for 2024 showed that the level of concentration and
profitability indicators are not statistical predictors of the innovative activity
of domestic companies.

3. Mutual information matrix and causal graph method in the
study of innovation activity

The analysis conducted and the mutual information matrix formed in
the R environment (Figure 3) demonstrate a weak relationship between
market concentration and the number of profitable companies and operating
profitability, between operating profitability and innovativeness, a more
noticeable relationship between innovative activity and the number of
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profitable firms, and practically no relationship between concentration and
the level of innovative activity. The greatest relationship is noted between the
share of profitable companies in the industry, the profitability of companies,
and operating profitability.
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Figure 3. Matrix of mutual Figure 4. Causal relationships
dependencies of indicators of between indicators of innovation
innovation activity in Ukraine’s activity in Ukraine’s
economic sectors economic sectors

Source: Figure 3; 4 compiled by the author in R based on data from the State Statistics Service
of Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

The results of causal analysis, as well as correlation analysis, confirm
the presence of only individual, mostly weak statistical relationships between
indicators of market structure, profitability and innovative activity of
industries. This indicates the complex, multifactorial nature of innovation
processes, where the direct impact of market concentration on innovativeness
IS not decisive. At the same time, the identified causal relationship between
concentration and profitability indicates a possible indirect mechanism of
action of market power through financial resources that can be directed to
innovative development. This configuration of relationships creates the basis
for further construction of a structural equation model (SEM), which will
allow assessing the direct and indirect effects between the key determinants
of innovative activity.

4. Structural equation model in the study of innovation activity in
Ukraine’s economic sectors

The structural equation model was constructed to identify the direct and
indirect effects of market concentration, profitability and efficiency of
enterprises on the level of innovation activity of sectors of the Ukrainian
economy. The SEM method combines the properties of factor and regression
analysis, which allows simultaneously assessing latent (hidden) and observed
variables, as well as checking complex systems of relationships between them.
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The structural model assumes that the level of market concentration
(CR4) acts as a basic exogenous variable that affects both directly and
indirectly — through the share of profitable enterprises (Profit Q)
and operating profitability (Prof _OA). The model reflects hypothesis H3 that
higher market concentration forms a specific competitive environment
that can change incentives for innovation through the financial capacity of
the sector.

The obtained standardized coefficients confirm the dominance of the
direct negative impact of CR4 on innovative activity (B = —0.36; p = 0.10),
which is at the threshold of statistical significance a = 10% (Table 5).

Table 5
Statistical parameters of the structural equation model of innovation activity in
Ukraine’s economic sectors

Direct and indirect impact B p-value
CR4— Profit Q -0.627 0.000
CR4— Prof OA +0.298 0.170
Profit Q — Prof OA +0.191 0.378
Prof OA — Inn_act +0.167 0.330
Profit Q — Inn_act -0.193 0.373
CR; — Inn_act —0.360 0.101
:rr:(rii a((%?z; — Profit Q — Prof OA — 0.02 0.518
ind2 (CR4 — Profit Q — Inn_act) -0.10 0.34
ind3 (CR4s — Prof OA — Inn_act) +0.05 0.43
total_ind (total indirect) -0.075 0.37
total (direct + indirect) -0.434 0.085

Source: compiled by the author in R based on data from the State Statistics Service of
Ukraine (2025) and the calculated level of market concentration based on data from the
Top 1000 Companies Rating (2025).

Indirect paths through financial variables turned out to be weak and
statistically insignificant (total_ind = -0.075; p = 0.37). Despite the
statistically insignificant indirect effect through profitability, the overall
effect of the level of market concentration on innovative activity remains
negative (total effect = —0.434; p = 0.085), which indicates a tendency to
decrease innovative dynamics with increasing market monopolization at
a=0.10 (10%).

The results obtained are generally consistent with hypothesis H1
regarding the ambivalent role of market concentration in stimulating
innovation. On the one hand, high concentration can create a resource base
for innovation due to profits and scale of activity. However, according to the
data of the domestic economy sectors, excessive market power reduces
incentives for innovative activity. The absence of significant indirect effects
through profitability and the share of profitable enterprises indicates that
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financial results are not a key mediator of innovativeness (rejection of
hypothesis H3), instead the structural state of competition is decisive. This is
consistent with the concept of innovative competition, according to which
dynamic competition, rather than monopolistic stability, is the driver of
innovative development. Thus, the structural model confirms that for
increasing innovative activity in Ukraine, strengthening the competitive
environment is more important than increasing capital concentration.

Conclusions

Thus, the analysis revealed that market concentration has a
predominantly negative direct impact on the innovation activity of the sectors
of the Ukrainian economy, while indirect channels through the profitability
of enterprises and operating profitability are statistically insignificant. This
partially confirms hypothesis H1 — increased competition really creates
incentives for innovation, and excessive market concentration suppresses
their development. Hypothesis H2 about a nonlinear (U-shaped) dependence
was not empirically confirmed: the parabolic model did not reveal significant
coefficients, which indicates the absence of an optimal level of concentration
at which innovation activity would grow. At the same time, a negative impact
of market concentration on innovation activity is recorded at the threshold of
statistical significance (p = 0.1).

Regarding hypothesis H3, the results indicate that the strength and
direction of the relationship between concentration and innovativeness may
differ across sectors depending on their financial stability, but within the
framework of the generalized model these differences did not reach statistical
significance. Thus, innovation dynamics in Ukraine are formed mainly under
the influence of market structure, rather than financial performance of
enterprises, which indicates the need to strengthen competition policy as a
tool to stimulate innovative development. A promising direction for further
research is the integration of dynamic models with time lags to analyze the
impact of structural market changes on long-term trajectories of innovative
and economic development.
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PROACTIVE STRATEGIES
FOR BUSINESS
RESILIENCE

The article explores proactive strategies for
ensuring business resilience, with a particular focus
on their application by Ukrainian enterprises during
wartime conditions. The relevance of the research is
determined by the urgent need for companies to
adapt rapidly to unprecedented challenges and
to establish mechanisms for long-term stability. It is
hypothesized that proactive resilience strategies are
a key determinant of successful business adaptation
to extreme conditions, as they not only reduce risks
but also transform crisis factors into strategic
opportunities and competitive advantage. The
methodological framework is based on comparative
and systems analysis, case studies, and synthesis,
which provided a combination of theoretical inter-
pretation and practical generalization of Ukrainian
business experience. The findings confirmed that
resilience involves not only the ability to recover but
also adaptive transformation and organizational
learning. The scientific novelty lies in concep-
tualizing business resilience as a multidimensional
dynamic capability that integrates strategic fore-
sight, adaptive transformation, and organizational
learning.
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MPOAKTUBHI CTPATETII
3ABE3NEYEHHA
PE3WIbEHTHOCTI BI3BHECY

Llocriooiceno npoaxmueni cmpamezii 3abesne-
UeHHS pe3UNbENMHOCMI OI3HECY 3 aKyeHmoM Ha ix
3aCMOCY8AHHS YKPATHCOKUMU NIONpUEMCMEAMU 8
YyMO8ax GiliHU. AKmMyanbHicmb memu 3yMOGNEHA
HeobXiOHicmio weuoKkoi aoanmayii KOMNawit 0o
besnpeyeOeHmHUX BUKTUKIE Ma (OPMYBAHHS MeXa-
Hi3MI6  dogeocmporosoi  cmitikocmi. Bucymymo
2inomesy, w0 NPOAKMUBHI CIMPAMezii pe3ubenm-
HOCMI € GUBHAYATLHUM YUHHUKOM YCRIUWHOL aoan-
mayii 6i3Hecy 00 eKCMpemManbHUX YM08, OCKLIbKU
6OHU He JUle 3HUIICYIOMb PUBUKU, ajle U Mpanc-
Gopmyroms  Kpuz06i  akmopu 'y cmpame2iumi
MOXHCIUBOCE MA KOHKYpeHmHi nepesazu. Memooo-
JIO2IYHOI0  OCHOBOIO CMANU KOMAAPAMUSHUL |
cUCmeMHUll aHanis, Ketc-cmaoi ma CuHmes, uwo
3abe3nequny NOEOHAHHA MEOPEMUYHO20 OCMUC-
JIeHHsL Ma  NPAKMUYHO20 Y3a2aibHeHHs 00C8I0Y
VKpaiHcoKux Komnawii. Pesynemamu docrioocenns
niomeepoun, Wo Pe3UTbEHMHICIMb OXONTIOE He
Jmue 30amHicme 00 GIOHOBNEHHS, A U A0ANMUEH)
mparcopmayito ma opeauizayiiiHe HABYAHHL
Hayxosa Hosusna ompumanux OaHUX NOJAAE y
KOHYyenmyanizayii pe3unbeEHmHocmi - 0isHecy 5K
0azamoguMipHoi  OUHAMIYHOT  30AMHOCHI, WO
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The practical significance of the results is
reflected in the development of an algorithm for
building business resilience strategies and recom-
mendations for integrating resilience principles
into management systems. The findings may be
used both by company managers and by
government institutions designing policies for
business support. The limitations of the research
are associated with the specificity of the Ukrainian
wartime context, which requires further compa-
rative research at the international level. Future
research prospects include extending the analysis
to other industries and countries, which will
contribute to developing a generalized model for
ensuring business resilience.

Keywords: proactivity, resilience, crisis,
proactive business resilience strategy, resilience
models, adaptation.

iHmezpye cmpamecziune nepedoauenHs, a0anmueHy
mparcopmayiro ma opeanizayitine HAGUAHHS.

Tpakmuune snauents 00CTIOANCEHHS NONAAE Y
PO3pobaenHi ancopummy popmysants cmpamezii
PESUTLEHMHOCE DI3HECY Ma PeKOMEHOayil uooo
inmezgpayii npunyunie cmiikocmi 6 cucmemy
ynpaeninua.  Ompumani  pe3yibmamu  MOJICYMb
Oymu BUKOPUCIAHT SIK MeHeONcepamu KOMNAHIL,
MAax i Opeanamu 0epIHCagHoOT NOTMUKY NIOMPUMKU
oiznecy. OOMedCeHHs. OOCTIONCEHHS.  3YMOGIEHL
cneyu@ikoio YKpaincbKo20 80EHHO20 KOHMEKCHLY,
wo nompebye nooarbUUX NOPIBHATLHUX PO36IOOK
Ha MidCHapoOHoMy pisHi. Tlepcnexmusu nooain-
wux  00CHiOHNCeHb  Nepedbauaioms  NOUUPEHHs
aManizy Ha iHWi 2any3i ma Kpainu, wo 003601umb
chopmyeamu y3azanbHeHy Mooenb 3abe3nedeHHs
PEUTLEHMHOCTI OI3HEC).

Kniwouoei cnosa: NIpOaKTUBHICTD, PE3HUIIb-
€HTHICTh, KpHW3a, INPOAaKTHBHA CTpaTeris pe-
3WIIBEHTHOCTI Oi3HECy, MOJEINi pe3UITbEHTHOCTI,

ajanranis.

JEL Classification: M14, M30, M31.

Introduction

In wartime, the national economy develops inconsistently, revealing
significant discrepancies between actually used and potentially possible
resources, which are influenced by deep-seated factors limiting development —
echnological and institutional barriers. According to international organizations,
Ukraine’s real GDP in 2022 fell by approximately 29% (Grigorenko, 2024),
which was a consequence of military operations, occupation of territories,
destruction of infrastructure and mass population outflow. Despite a partial
recovery (real GDP growth of ~5-5.5% in 2023), at the end of that year, Ukraine’s
economy remained approximately 25% lower than the pre-war level (compared
to 2021) (Samoilyuk & Levchenko, 2017). According to the forecasts of the
Ministry of Economy, Environment and Agriculture of Ukraine, the recovery of
the national economy will continue, as the expected GDP growth in 2025 will
be only 2.7% (Reuters, 2025). The war caused direct damage to Ukrainian
infrastructure of over 150 billion USD and created reconstruction needs
estimated at approximately 486 billion USD per decade (Rakic, 2024).
Inflation has become another challenge: if before the full-scale aggression
consumer prices were growing by ~10% year-on-year, then in October 2022
inflation peaked at 26.6%. By mid-2025, annual inflation remained in double
digits (~14% in June, 2025). Logistics and foreign trade have also undergone
dramatic changes, as trade flows have been reoriented to railways, roads, and
Danube ports (Pindyuk, 2022). Real GDP is expected to return to pre-war
levels only in 2030.

Disruption of traditional supply chains, resource shortages,
destruction of transport infrastructure, reduced consumer solvency, exchange
rate fluctuations, security risks and limited access to external markets
necessitate strengthening the adaptive potential of business to proactively
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respond to environmental changes and implement flexible management
solutions. In this context, the issue of developing and implementing proactive
strategies to ensure business resilience as the ability of an enterprise to
withstand destructive external influences, quickly restore its functioning after
crisis events and adapt to new conditions, while maintaining the integrity of
the system and realizing the potential for further development (Duchek,
2019), becomes relevant. During the war, the ability to resilience became
a critically important condition for the preservation and functioning of a
business, as it radically transformed the structure of risks and approaches to
their management. While during relative stability, businesses focused
primarily on predictable market risks and macroeconomic fluctuations, in
times of war, business entities faced existential challenges: physical
destruction of infrastructure and assets, threats to personnel lives, loss of
logistics and supply chains, cyber threats, institutional uncertainty, etc. As a
result, the business environment is extremely turbulent and unpredictable,
and therefore, traditional models of anti-crisis management have proven
ineffective. In such conditions, businesses had to not only react to events ex
post facto, but also proactively prepare for the implementation of the most
pessimistic scenarios.

In the context of war, the phenomenon of resilience needs to be
rethought. While in the pre-war period it was mostly viewed as the ability
of an organization to "survive a crisis and return to its previous state of
functioning," it is now becoming obvious that returning to the status quo may
be both impossible and impractical. Thus, the approach to resilience as the
ability not only to adapt to new conditions but also to transform, defining
new directions for development, is being updated. As tourism business
researchers rightly note, war creates "almost impossible conditions for
survival" for the industry, while at the same time stimulating enterprises to
increased flexibility, innovation, and reorientation of activities in accordance
with the changed context, in particular, by meeting humanitarian or defense
needs (Tomej et al., 2023).

The war has been a major driver of big changes in how businesses
work, accelerating the introduction of digital technologies, the development
of alternative energy sources, the creation of adaptive supply chains, the
diversification of sales markets, and the formation of strategic financial and
resource reserves. In response to the challenges of security and infrastructure
instability, a significant part of enterprises quickly migrated their IT
infrastructure to cloud environments and implemented remote work models.
This was facilitated by the support of leading global technology corporations.
Microsoft and Amazon provided Ukrainian state and private institutions with
tools to quickly transfer critical IT systems from local servers to the cloud
environment. This became a key factor in ensuring business continuity in the
face of shelling, cyberattacks, and physical threats to infrastructure (Sanchez &
Torreblanca, 2023). Proactive measures — migration of critical data to secure
data centers outside of active combat zones — have allowed many banking
institutions, telecommunications companies and government registries to
avoid loss or destruction of information even in the event of physical
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destruction of office infrastructure. Faced with new challenges, Ukraine has
simplified regulatory requirements for data storage outside the country and
established strategic partnerships with global technology corporations,
including Microsoft, Amazon and Google. The result has been a large-scale
transfer of government and corporate information arrays to cloud
environments, which has ensured the continuity of critical functions
of the government and business sectors.

In such circumstances, the Ukrainian IT industry has demonstrated a high
level of organizational resilience, which, according to the definition of Andrew
Zolli and Anne Marie Healy, reflects the ability of the system to withstand shocks,
restore functionality and use the crisis for evolution (Zolli, 2012). Leading
outsourcing companies EPAM, SoftServe, Sigma Software, Eleks and others
promptly implemented plans to relocate teams from frontline regions to safer
areas or abroad, which allowed to maintain operational capacity, ensure contract
fulfillment and stable foreign exchange inflows into the country’s economy.

A striking example of the resilience and adaptability of the digital
sector was the continuation and development of the special legal regime
"Diia.City", introduced by the Ukrainian government a few weeks before the
start of a full-scale war in order to stimulate the development of the IT
industry. Despite the military risks, this regime was not only not curtailed,
but also demonstrated dynamic growth. As of the beginning of 2023, the
number of its residents exceeded 380 technology companies — both Ukrainian
and international. Among them: Reface, Monobank, MacPaw, Ajax Systems,
Revolut, EPAM, Genesis, SoftServe, Sigma Software, Rozetka, Luxoft and
others. This indicates that IT businesses, even under martial law, continued
to invest in development, assessing the long-term potential of the country
and demonstrating confidence in the state digital policy. In addition, a
number of companies adapted their activities to current security challenges,
in particular: Ajax Systems — a manufacturer of smart alarm systems —
reoriented part of its production to create sensors for detecting drones and
fires, while Reface launched initiatives aimed at combating Russian
disinformation. Such a transformation of business models indicates the
ability of the IT sector not only to remain viable, but also to contribute to
strengthening national security through innovation.

We agree with experts who emphasize the need to shift the
management focus from traditional risk management to the formation of
long-term strategies for organizational resilience (Duchek, 2019). This
involves integrating the principles of strategic resilience into all levels of
company management. In particular, this is a systematic, proactive formation
of structures, processes and resource provision that allow the organization
to proactively adapt to destructive challenges, support business processes
of operational activities under any circumstances, ensure the protection of
personnel, the preservation of critical assets and reputational capital.

Analytical understanding of cases of organizational resilience and
adaptability of Ukrainian business gives grounds to assert that approaches to
risk management of domestic companies have undergone a significant
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evolution: from reactive response to crisis events to proactive prediction
and prevention. Businesses are increasingly implementing business
continuity strategies that take into account military risks, diversifying supply
chains, creating reserves of critical resources, investing in physical and
cybersecurity, and organizing backup offices and communication channels.

Thus, the full-scale war that has been going on since 2022 has
radically transformed the conditions for doing business in Ukraine, bringing
to the forefront the problem of ensuring its resilience. Under these
circumstances, the study of proactive strategies for ensuring business
resilience acquires special scientific and practical significance, as it allows
not only to generalize the unique experience of crisis management in war
conditions, but also to form conceptual principles and practical recommend-
dations for increasing the resilience of the business environment in the future.

The theoretical basis for the study of business resilience, which has
been formed over the past two decades, is undergoing a rethinking in modern
conditions under the influence of the destructive challenges of full-scale war.
Despite the growing scientific interest in this phenomenon, the academic
literature still lacks a generally accepted definition of the concept of
"organizational resilience”, which first began to be actively used in the
early 2000s. Of particular importance in this context is proactive
management behavior, focused on proactive response to risks. As Bateman
and Crant (1993) note, proactive behavior involves independent, future-
oriented actions aimed at changing the situation or creating a new one. In
unpredictable conditions (for example, during war), it is not enough to simply
react — survival depends on the ability to predict violations before they occur.

A similar position is held by scientists Frese and Fay (2001), noting
that companies with proactive organizational cultures not only adapt to crisis
circumstances, but also prepare for them in advance, experimenting with
alternative solutions at an early stage. This is especially important in war
conditions, when traditional approaches to risk management prove
ineffective.

A significant contribution to the development of the theoretical
foundations of organizational resilience was made by Lengnick-Hall
et al. (2011), who were among the first to emphasize the need to consider
resilience as a dynamic capability of an enterprise — the ability not only to
respond to crisis events, but also to use them as an impetus for growth,
transformation and discovery of new opportunities.

Within the resilience paradigm, Boin and van Eeten (2013) distinguish
two key forms of resilience — precursor resilience and recovery resilience,
which reflect the stages of preparation for a crisis and a return to stability
after it. At the same time, Williams et al. (2017) propose an integrated model
in which crisis management is gradually transformed into a process of post-
crisis resilience development through organizational learning during and
after the crisis period.

Summarizing the existing approaches, Linnenluecke (2015)
demonstrates the fragmentation of the scientific discourse on resilience
between several research areas: from the analysis of organizational responses

68 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6



ENTREPRENEURSHIP

to external threats and theories of high reliability organizations to the study
of the flexibility of business models and vulnerability management practices
in global supply chains.

In a study on small and medium-sized enterprises, Pertheban et al. (2023)
proved that proactive resilience strategies — in particular, production flexibility,
supply chain diversification, scenario planning — significantly increase the
performance of companies, especially when combined with ambidexterity. The
latter is understood as the ability of organizations to simultaneously effectively
use existing resources and opportunities (exploittation) and explore new
directions for development (exploration).

It is obvious that business proactivity in wartime is a critically
important factor in survival, adaptation and potential development. In
conditions of constant uncertainty, business viability is determined not only
by the ability to predict threats, but also by the ability to create new
opportunities based on proactive strategies: reducing costs, finding
alternative sales markets, protecting the domestic market, maintaining
consumer demand and preserving human capital as a strategic resource for
post-war reconstruction. The national report "Preservation and Development
of Ukraine in War and Peace" states that the parameters of post-war revival
will largely be determined by the system’s ability to identify new
opportunities and adequately respond to future challenges, risks, and threats
(Pyrozhkov et al., 2024). Research into proactive resilience strategies
requires identifying which management approaches contribute to the
proactive identification of risks, the ability of enterprises to withstand crisis
shocks, recover with minimal losses, and in some cases, use the crisis as a
catalyst for innovative development. In view of this, it can be stated that
the empirical experience of Ukrainian business in 2022-2024 confirms the
effectiveness of proactive resilience strategies. Companies that promptly
implemented measures to form financial reserves, decentralize production
capacities, digitalize processes, and rethink logistics models not only ensured
business continuity, but in a number of cases also strengthened their
competitive positions in the market. At the same time, a significant part of
enterprises that did not have proactive anti-crisis planning suffered
significant losses or ceased operations.

Thus, the challenges of post-war reconstruction of Ukraine actualize the
need for a deep scientific analysis of proactivity as a key factor in the formation
of resilience. This, in turn, requires an expansion of the spectrum of research
within the framework of management theory, strategic and crisis management,
with an emphasis on transformational processes caused by the war.

The aim of the research is to determine the essence of proactive
business resilience strategies and conduct a praxeological analysis of their
manifestations in the conditions of war in Ukraine in order to substantiate the
methodological principles of their formation.

The hypothesis is put forward that proactive resilience strategies are a
determining factor in the successful adaptation of business to extreme
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conditions, since they not only reduce risks, but also transform crisis factors
into strategic opportunities and competitive advantages.

The information base of the research is scientific works on strategic
management, organizational resilience, risk management, as well as analytical
reports of international organizations and Ukrainian expert centers on the
economic state of Ukraine in the conditions of war. Comparative analysis was
used to clarify the concepts of "resilience” and "proactivity"; system analysis
was used to assess the impact of war on the functioning of enterprises; historical-
logical method was important to study the trends in the formation of resilience
strategies; case study method was to study examples of successful business
adaptation; synthesis method was used to generalize recommendations for the
implementation of proactive strategies in this research.

Innovation of the research lies in the systematization and refinement
of the conceptual apparatus regarding proactive business resilience strategies,
as well as in the development of recommendations that take into account the
specifics of the Ukrainian context and the experience of business functioning
in wartime.

The limitation of the research is the incompleteness of open data on
the economic indicators of individual enterprises in wartime, which resulted
in a limited volume of empirical analysis. Prospects for further research lie
in expanding the empirical base for a detailed analysis of the effectiveness of
various proactive strategies in long-term crisis conditions, as well as
in studying the regulatory impact on the formation of business strategies in
emergency situations.

The main part of the article has three sections: the first reveals the
essence and meaning of proactivity in the context of resilience formation;
the second analyzes the impact of the war on the business environment of
Ukraine and reveals key transformational changes in the context of resilience
strategy formation; the third section presents methodological principles for
the formation of proactive business resilience strategies.

1. Proactivity in the context of resilience building

Proactivity, i.e. the ability to act preventively, plays a key role in
shaping the resilience (resistance) of an organization to negative impacts.
In the scientific literature, business resilience is defined as the ability of an
enterprise to anticipate, absorb and adapt to disturbances while maintaining
its core functions and competitiveness (Biswakarma & Bohora, 2025). A
proactive approach means taking active actions before crisis events occur —
identifying potential risks, planning scenarios and implementing protective
measures in advance. Research confirms that proactive strategies (for
example, increasing the transparency of supply chains or pre-defined action
plans) allow companies to make informed decisions in a timely manner and
reduce the impact of disruptions (Pertheban et al., 2023). Therefore, based on
proactivity, an organization not only recovers from a crisis, but also proactively
mitigates the consequences, increasing the chances of business recovery.
Proactivity has become especially relevant in the context of current systemic

70 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6



ENTREPRENEURSHIP

challenges. Recent crises — pandemics, wars, energy shocks — have shown that
reactive measures alone are not enough. Companies that invested in resilience
in advance, had business continuity plans in place, and flexible organizational
structures have successfully weathered cataclysms (Yulianto et al., 2025).
Proactivity is viewed as the ability of an organization, based on a set
of competencies (strategic foresight, rapid restructuring, and a culture of
innovation), to enable dynamic adaptation to change. Thus, proactivity is the
basis of resilience, ensuring business stability in difficult-to-predict conditions.

In the latest research (2020-2024), business resilience is considered
as a multidimensional model. One of the conceptual models is the three-stage
resilience model, which has successive stages:

Anticipation — preparation for potential shocks;

coping (response) — effective actions during a crisis;

adaptation — learning and transformation after overcoming a crisis.

Within the framework of this model, resilience is interpreted as
a dynamic ability (meta-capability) of an organization, which is formed by a
set of specific capabilities at each stage. According to Duchek (2019), at the
anticipation stage the key ones are: scanning the environment (early
detection of weak signals); risk assessment, scenario planning; preventive
accumulation of resources. These management actions lay the foundation for
future resilience, because threats identified in advance are easier to
neutralize.

At the coping stage, flexibility is important — the ability to quickly
restructure operations, reallocate resources, make non-trivial decisions under
the pressure of risks and time conditions.

At the adaptation stage, organizational learning is necessary: analysis
of experience, changes in strategies and structures to increase resilience in
the long term.

Note that the logical relationship is as follows: anticipation provides
response during a crisis, and coping determines the flexibility of the system
and the direction of its further adaptations. Thus, the concept of a three-stage
resilience model for building proactive resilience strategies is basic, since
resilience begins before the crisis, from the anticipation stage.

Another important theoretical approach to ensuring business resilience
iIs the concept of dynamic capabilities, which explains how companies create
competitive advantages in a changing environment by constantly transfor-
ming their resources and skills.

Classically, three groups of dynamic capabilities are distinguished:
sensing changes and opportunities, seizing them through making appropriate
decisions, and reconfiguring resources to new conditions (Biswakarma &
Bohora, 2025). In this context, these capabilities manifest themselves as the
ability to anticipate threats, promptly take measures (for example, launch a
new product, change supplier) and restructure the business model to adapt to
external shock conditions. Resilience is defined as the dynamic ability of
the system to respond promptly to external challenges. From these positions,
we note that flexibility and innovation are important characteristics of a

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6 71



ENTREPRENEURSHIP

management system, but in the absence of a resilience "buffer" they may not
ensure survival. If an organization purposefully builds resilience (invests in
reserves, sustainable processes), then its dynamic capabilities are fully
realized and lead to high productivity even in turbulent conditions. For
Ukrainian companies in wartime, the development of dynamic capabilities is
actually a strategy for anticipating crisis events: systematic monitoring of the
environment (for early detection of threats), a culture of experimentation (to
quickly find reasonable solutions) and structural flexibility (to quickly
transform business processes).

One of the key mechanisms for institutionalizing proactive resilience
is Business Continuity Planning (BCP). This concept was formed within the
framework of modern risk management and involves the development of
detailed scenarios for responding to force majeure circumstances in order to
ensure the functioning of critical business processes. It is important to note
that BCP functions not only as an operational tool, but also as a strategic
element of the organization’s management system. According to the results
of current scientific research, the integration of business continuity planning into
the development strategy contributes to an increase in the level of preparedness
for external shocks and organizational agility (Yulianto et al., 2025). In this
context, proactive resilience is formed, which involves early risk mana-
gement, the creation of resource reserves, systematic training of personnel
for actions in emergency situations and other preventive measures that are
implemented even before the actual identification of a crisis situation.

The evolution of the concept of organizational resilience reflects the
diversity of approaches to its understanding in the scientific literature. Thus,
Coutu (2002) from Anukov considers resilience through the prism of a
psychological-organizational approach, defining it as the ability of organi-
zations to maintain core values and at the same time adapt to new conditions
during a crisis. In contrast, Lengnick-Hall and Beck (2005) interpret
resilience as the dynamic ability of an enterprise to create new competencies
in conditions of uncertainty, focusing on strategic management and inno-
vation. A significant contribution to the further development of the theory of
resilience was made by Weick and Sutcliffe (2007), linking organizational
resilience with the principles of risk management and the concept of High
Reliability Organizations. Hollnagel et al. (2017) focus on the systemic
aspect, considering resilience as the ability of organizations to monitor,
respond and adjust actions in response to disruptions, which forms the basis
of managerial resilience. At the same time, Burnard and Bhamra (2011)
propose an entrepreneurial approach, defining resilience as the ability to
respond to unexpected events and use them as opportunities for development.
The author Denyer (2017) substantiates an integrative position that combines
elements of resilience, readiness and adaptability of organizations to change,
pointing to the dynamic nature of this phenomenon.

A comparative analysis of the definition of "resilience" presented in
Table 1 and the concepts of business resilience indicated in Table 2 confirm
our position on the multidimensionality and complexity of this process, since,
firstly, the three-stage model of resilience indicates a sequence of actions —
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from anticipation to adaptation, that is, it emphasizes the dynamic, process-
based nature of resilience; secondly, the concept of dynamic capabilities
focuses on flexibility, innovation and the ability to quickly transform busi-
ness processes and resources, which indicates the importance of entrepre-
neurial initiative and innovation in ensuring resilience; thirdly, business
continuity planning reflects an institutional approach focused on preparing
for crises and creating a system of reserves and infrastructure solutions.

Table 1
Comparative definition analysis of "business resilience": an evolutionary aspect

Concept Content feature

The ability of organizations to preserve core Psychological and organizational

values while adapting to new conditions during approach: identity and values as the core
crises of resilience

The strategic ability of an organization to create Emphasis on strategic management and
new competencies in conditions of uncertainty innovation

Based on collective learning and risk prevention Emphasis on risk management
The ability of an organization to monitor, respond, | Management approach: resilience as a

and adjust cycle of functions
Ability to respond to unexpected events and use Entrepreneurial aspect: development
them as an opportunity for growth through crisis

The dynamic ability of an organization to
anticipate, prepare for, respond to, and adapt to
change and disruption

Emphasis on combining resilience and
adaptability

Source: compiled by the authors based on (Denyer, 2017; Burnard & Bhamra, 2011;
Hollnagel et al., 2017; Weick & Sutcliffe, 2007; Coutu, 2002).
Table 2
Concepts of business resilience

Examples of

Approach/concept | Key components Business application implementation in
Ukraine

Three-stage model Anticipation, Systematic monitoring = Analytical centers of
of resilience Coping, of threats, scenario large companies,
Adaptation planning, rapid regular analysis of risk
response, analysis of scenarios (military,
experience, economic,
implementation of technological)
changes
Concept of dynamic | Sensing, Seizing, Early detection of risks, | IT companies: rapid
capabilities Reconfiguring experimentation with adaptation to remote
new solutions, rapid work, crisis
restructuring of management teams,
business models delegation of decisions
Business continuity = Developing Development of Programs to create
planning detailed financial and material reserve grain storage
contingency plans, | reserves, alternative facilities, autonomous
reserving sites, infrastructure energy sources
resources, training = duplication, regular (generators, solar
personnel staff training panels, Starlink)

Source: compiled by the authors based on (Duchek, 2019; Biswakarma & Bohora, 2025;
Yulianto et al., 2025).
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Summarizing the theoretical basis of the study, we note that there is
an ongoing scientific discussion on the definition of the concept of
proactivity in the context of ensuring business resilience, since its
interpretation is largely determined by the industry specifics of the business,
the level of uncertainty of the external environment and the methodological
approaches of researchers. At the same time, different scientific schools
consider proactivity as a combination of strategic foresight, flexible response
and institutional continuity. This indicates the need for an integrated
approach that combines the process, dynamic and resource logic of forming
business resilience based on a proactive strategy.

2. Ukrainian experience in ensuring business resilience

Ukrainian business, faced with the unprecedented challenges of a full-
scale war, a 27.9% reduction in domestic demand (World Bank Group,
2025), loss of access to sales markets, and changes in logistics channels,
demonstrated proactive actions that ensured business resilience by
restructuring operating models to the realities of the war. In 2022, some
exporters reoriented deliveries to EU countries, and retailers to new
international logistics channels (Lyzun et al., 2024). As a result, only 2% of
Ukrainian companies completely suspended operations after the invasion
(Kravchenko et al., 2023).

An analysis of Ukrainian experience in ensuring business resilience
showed that the Ukrainian IT industry was resilient, as Ukrainian IT
companies retained ~95% of contracts (Segal, 2022). Proactive measures
were aimed at investing in secure VPN services, backup servers, and
autonomous communication sources. IT companies used the principles of
agile management and dynamic capabilities. Management teams were
formed by the companies to implement a business continuity plan. Scenario
planning as a component of the three-stage resilience model allowed the
logistics business to quickly resume operations, even despite a 95% drop in
transportation volumes in 2022. A proactive priority was ensuring the safety
and motivation of personnel, which directly affects business resilience.
Companies implemented measures to protect personnel: evacuation, flexible
work schedules, material and psychological support. Thanks to this, 90%
of companies whose physical facilities were affected by shelling quickly
recovered (Kravchenko et al., 2023). The retail chain proactively
implemented changes to its communication policy, which is one of the
components of the dynamic capabilities concept. Proactive communication
policies are aimed at uniting staff, which increased staff motivation and
became a critical factor in the sustainability of the retail business
(Kravchenko et al., 2023).
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In the banking sector, the principle of business continuity was used to
create the "Bank of Indestructibility” program, which allowed customers to
receive online banking and payment services even during blackouts.

In this context, it is appropriate to generalize the international experience
of businesses operating against the backdrop of political crisis and economic
collapse. Analysis of interviews with 34 Lebanese entrepreneurs led to the
conclusion that in conditions of "permanent crisis", continuous scenario planning,
resource reservation, mutual assistance partners, constant adaptation and
alternative supplies are the basis of resilience (Makdissi et al., 2019). A similar
proactive, flexible management model is also typical for Israeli businesses.
During exacerbations, all business entities quickly resume their activities
(OECD, 2025). Ukrainian and international experience demonstrate that proac-
tive management — from strategic planning to the creation of flexible structures —
iIs a universal factor of resilience. Ukrainian companies that apply these
approaches actually become part of the global practice of business resilience.

3. Methodological principles for forming proactive business
resilience strategies

The growth of crisis challenges has made the study of the scientific basis
for the formation of proactive business resilience strategies relevant. Scientific
substantiation of the essence of business resilience as a dynamic ability of entities
to resist and adapt to external challenges, in particular poorly predicted ones,
through a system of management capabilities, which allows for preventive
assessment of the consequences of the crisis, makes it possible to identify critical
factors of influence, develop preventive management decisions and create a basis
for strategic stability of enterprises in an environment of uncertainty. During the
research, we came to the conclusion that the concept of anticipation, the genesis
of which in the interdisciplinary research field developed from philosophy to
psychology and management theory, focuses on the fact that resilience begins
even before the crisis — with the anticipation of threats and preparation for them.
Rosen (1985) in his scientific work defined anticipation as the property of a
system to act "today" on the basis of the prediction of "tomorrow". It is at the stage
of event prediction that the following are key: systematic scanning of the
environment to identify hazards, vulnerability assessment and planning of event
scenarios, and early accumulation of resources in case of emergencies. These
preventive actions lay the foundation for business resilience. Accordingly, a
proactive business resilience strategy can be defined as a set of management
actions focused on proactive identification of external and internal risks,
forecasting event scenarios, and developing preventive measures that ensure long-
term sustainability and competitiveness. In view of this, the formation of a
proactive resilience strategy reflects the logic of the transition from vulnerability
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identification to systematic monitoring of external and internal risks and
adjustment of management decisions. The algorithm presented in the Figure
demonstrates the process of forming a proactive business resilience strategy, in
which each stage is interconnected and provides the basis for preventive response,
resource adaptation, and enterprise development.

Stage 1. System vulnerability analysis

v

Stage 2. Risk forecasting

I

Stage 3. Adaptation and mobilization
of resources

:

Search for and mobilization of
additional resources

Are resources

- No —»
sufficient?

Yes

v

Stage 4. Formation of a resilience
strategy

l

Is the strategy
consistent with
the goals?

Adjustment of plans and alignment
No with the budget

Yes

v

Stage 5. Monitoring of results and
adjustment of the strategy

Algorithm for formulating a proactive business resilience strategy

Source: compiled by the authors based on (Duchek, 2019; Lengnick-Hall & Beck, 2005;
Weick & Sutcliffe, 2007; Hollnagel et al., 2017; Denyer, 2017).
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The first stage is aimed at identifying the most critical elements of the
system, i.e. forming an information base for risk forecasting. The main task of
this stage is to determine the vulnerable sides of the business (key resources,
processes, connections), identify critical dependencies based on risk matrix
modeling, scenario analysis, and use stress-testing methods to assess the
system’s readiness for potential crisis scenarios. This allows you to model a
vulnerability map to reflect critical risk zones and determine priority areas for
increasing business resilience. Based on the identified vulnerabilities, potential
risks are predicted and crisis scenarios are developed.

The second stage is aimed at preventively identifying possible crisis
scenarios and forming alternative response strategies. Scenario planning
involves taking into account not only the basic or most likely options for the
development of events, but also extreme, unlikely situations. For each
scenario, an assessment of potential consequences and the speed of events is
carried out, which allows you to prepare adequate response mechanisms in
advance. An important component of this stage is systematic monitoring of
the external environment, primarily economic indicators, security factors,
regulatory changes, which are indicators of approaching crisis events. In case
the risks have not been properly identified, in-depth monitoring is used,
which involves clarifying and updating threshold triggers that signal possible
crisis events. Thus, the result of risk forecasting is a set of scenarios and early
warning mechanisms that provide the enterprise with the opportunity not
only to reduce the consequences of crises, but also to prepare for them in
advance. This creates the basis for increasing business resilience and its long-
term stability in a turbulent environment.

The third stage involves creating conditions for maintaining operational
activities by optimizing and expanding resource support. Resource mobilization
includes the formation of financial and material reserves, the creation of reserve
production capacities and the establishment of alternative communication
channels. Key preventive measures include the formation of financial insurance
funds and the accumulation of stocks of critical resources. Preventive
accumulation of resources before the onset of a crisis creates reserves that allow
maintaining the functioning of business processes even under conditions of
external shocks. In the event of a shortage of available resources, the enterprise
searches for additional reserves, the sources of which are preventively
determined. The result of this stage is an increase in the enterprise’s readiness to
function in extreme conditions due to the created reserves and mobilized
resources. This forms the basis for sustainable operation and strengthens the
organization’s ability to withstand crises.

The fourth stage is devoted to the formation of a proactive resilience
strategy aimed at ensuring long-term business stability, and involves the
application of a set of measures: diversification of suppliers and sales
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markets; geographical dispersion (location) of operations; creation of backup
systems and implementation of business continuity plans; increasing the level
of cyber protection. A feature of this stage is the focus not only on
profitability, but also on long-term sustainability, which may involve
investing in the creation of reserve funds even with a decrease in current
financial results. In the event of a discrepancy between strategic plans and
the resource or financial capabilities of the enterprise, they are adjusted
and coordinated with the budget. The result is a resilience strategy that
provides a balance between efficiency and the ability to counteract crises.
The final fifth stage is aimed at maintaining the effectiveness of the
chosen direction of strategy implementation (Table 3) through mechanisms
of continuous improvement. The proposed directions demonstrate differ-
rences, determining the possibility of incorporating proactive actions into
corporate culture, operational activities and/or innovative development.

Table 3
Areas for implementing proactive business resilience strategies

Area Management actions

Strategic planning and | Integration of resilience principles into corporate strategy.
management Transition from reactive risk management to proactive planning.
Early identification of risks, weak signals and scenario planning of crisis
situations.
Development of business continuity plans, regular staff training
Operational flexibility | Diversification of suppliers, logistics routes and sales markets.
Locational dispersion of key business processes.
Formation of strategic resource reserves.
Alternative energy supply and communication channels
Technological stability = Transferring critical systems and data to cloud environments outside risk
3Im) Zones.
Data backup, creation of duplicate servers.
Investments in cybersecurity (VPN, secure networks, server redundancy).
Transition to electronic document management and online services for

customers
Human resource Development of plans to support personnel in crisis conditions.
management Psychological and material assistance programs, personnel relocation.

Crisis response training and education.
Proactive culture: initiative, quick decision-making, exchange of

experience
Innovation and Using the crisis as an opportunity for innovation (new products, services,
business model markets).
development Cost optimization and adaptation of the business model to changed
conditions.

Post-crisis training and strategy updates.

Investments in products/services focused on current needs (energy

efficiency, defense technologies, food security)
Source: compiled by the authors based on (Duchek, 2019; Denyer, 2017; Lengnick-Hall &
Beck, 2005; Williams et al., 2017; Biswakarma & Bohora, 2025; Yulianto et al., 2025;
Kravchenko et al., 2025).
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After each crisis situation, it is advisable to conduct a post-crisis
analysis, which allows integrating the experience gained into the strategy
update process. This corresponds to the adaptation stage in classical resi-
lience models. If low strategy effectiveness is detected, an in-depth analysis
Is carried out and adjustments are made to continuity plans and operational
processes. The result of this stage is a system of actions aimed at ensuring
the enterprise’s ability to continuously update and prepare for future
challenges, which guarantees the preservation of competitiveness even in
conditions of high environmental turbulence.

Thus, within the strategic management paradigm, the essence of a
proactive business resilience strategy is interpreted as an integrated set of
management actions aimed at anticipatory risk forecasting, construction
of multivariate crisis scenarios, formation of flexible business processes,
diversification of investments in innovative areas and development of human
capital as a key resource. This allows not only to proactively neutralize the
impacts of the external environment, but also to transform them into strategic
advantages, which correlates with the basic principles of resilience theory.

Conclusions

The results of the research confirmed the hypothesis that proactive
resilience strategies are a key factor in business adaptation to extreme
conditions. Their application ensures not only the minimization of crisis
risks, but also the transformation of challenges into strategic opportunities,
which creates the basis for the long-term development of enterprises. It is
proven that business resilience goes beyond restoration to the previous state,
as it involves adaptive transformation, organizational learning and substan-
tiation of new opportunities and development models. Key tools for increa-
sing resilience have been identified, such as scenario planning, resource
diversification, formation of financial and human resources reserves, as well as
strengthening cyber resilience, which ensure the integration of resilience
principles into the strategic management of enterprises. Prospects for future
research include expanding the empirical base for quantitative assessment of the
effectiveness of proactive strategies, analyzing the possibilities of their scaling
in different sectors of the economy, as well as studying the impact of state
regulatory policies on the formation and development of business resilience. It
is also advisable to conduct international comparative research, which will
contribute to the development of a generalized model for ensuring the resilience
of enterprises on a global scale. It should be noted that the research should take
into account such challenges as the impact of digital transformation, artificial
intelligence, and cyber threats on business resilience.

Another important direction for further research is the integration of
the principles of the "green" economy and sustainable development, which
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form the modern basis of resilience. Special attention needs to be paid to the
study of the role of organizational culture, leadership and human capital, the
development of practical tools for measuring the level of resilience based on
quantitative and qualitative indicators. Thus, in future, research on business
resilience should combine economic, social, technological and environ-
mental dimensions, which will allow forming a holistic concept of long-term
sustainability and competitiveness of enterprises.
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YNPABJIIHHA
MPOEKTHUMU PUSUKAMU
Yy bYAIBHULTBI

AxmyansHicms 00CONCEHHA 3yMOBIEHA 8AIC-
meicmio 6y0ieHuymea 05t BIMYU3HAHOT eKOHOMIKU
ma meHOeHyicro yiel eany3i 00 3pOCMAaHHs HABIMb
nio0 wac pocilicbKo-yKpaincbkoi @itinu. Bucynymo
2inomesy wjo00 NO3UMUEHO20 HAKONUYYEANbHO2O0
eghexmy 6i0 BUKOPUCAHHA THHOBAYIIHUX THEXHO-
JI02il Y npoyeci YnpaguinHa ma OYiHKU NPOEKMHUX
pusuKie nionpuemcme 6yoigenvHol 2anysi. Bukopuc-
MAaHO  3A2aNlbHOHAYKOGI Memoou  (MOHIMOpUH,
abcmpazysants, aHariz ma cunmes) I CneyiarbHull
Memoo oyinku pusuxy. Inghopmayitinum niorpym-
maAM O0CHIOJCeHHs. € NYOniKayii eiMuUsHAHUX ma
3aKOPOOHHUX OOCTIOHUKIG i Pe3yIbImamu Ccnoc-
mepesicenb He3aNeNCcHUx yuenux. Buasneno cneyu-
Qixy ynxyionyeanns nionpuemcmes 6yoisenvHol
2anysi, NPOaHANI308AHO NPOYEC YRPAGIIHHA PU3U-
Kamu 8 NPOEKMax nionpuemcmes 6yoieenvHoi 2aysi
ma OYIHEeHO NPOEKMHI pU3UKU | BUSHAYEHHS
MOJICIUBUX WLAXIG X 3HUdICeHHA. Bcmanoeneno
MEHOeHYIt0 00 3DOCMAHHA CYKVIHO20 CEpeOHbo-
PpIiuHO20 memny npupocmy 00CA2ié YKPAiHCbKO20
PDUHKY  OYOI6ebHUX MAMepianie y 2poutosomy
exgiganenmi: y 2.56 pasa Oinvuie 3a C8IiMoGull.
Okpecneno Havinowiuperiwi npoonemu QyHKyioHy-
6aHHs1 NIONpueMcma 0y 0igebHOT 2ay3i Ma OCHOBHI
KpOKu 6ubopy KoHyenmy ix npoOyKyii uu nociuye.
Jlogedeno rommuexchuil i CKIQOHULL Xapakmep
npoyecie OYIHKU U YRPAGIIHHS PUSUKAMU, WO 3YMOG-
JIOE  HEeOOXIOHICIb  CUCMEMAMUYHO20 NIOX00Y,
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ENTREPRENEURSHIP

risk assessment and management and the need for a
systematic approach to them, which should be
clearly described in the enterprise documentation
(risk register) for the convenience of their classi-
fication and subsequent transfer to work to specific
employees to personalize responsibility for their
mitigation or complete leveling. A risk calculation
formula is presented, the use of which shows the
impact of risks on the expected cost of performing
work by the enterprise. The main prospect for
the development of project risk management and
assessment of enterprises in the construction
industry of Ukraine was determined to involve
automated systems based on the latest technologies.

Keywords: construction, construction
industry enterprises, risk management, project
risk assessment, new technologies, building
materials market.

YimKO 3A00KYMEHMOBAHO20 Y GHYMPIWHIX peana-
MeHmax —nionpueMcmea  (peccmpi  pusuxig) 3
Memoto 3pyuHOCmi IX Kiacugikayii 1 nooaivuioco
nepeoanHs 00 pobomu KOHKPEMHUM NPAYIBHUKAM
ons nepconanizayii eionosioanvrnocmi. Haeedeno
opmyny po3paxyHKy pusuxy, 6UKOPUCMAHHA KOL
NoKa3ano 6naué pusuKié Ha OYIKY6aHy 6apmicmb
BUKOHAHHA  nionpuemcmeom  podim. OcHo8HOW
NnepcneKmueor0 po36UmMKY VAPAGIiHHA MAa OYIHKU
NPOEKMHUX ~ pU3UKI@ nionpuemcme  6yoigenbHOl
eanysi Yxpainu 6usHaueHo 3anyueHHs asmomamu-
308aHUX cUCMeM Ha Oa3i HOBIMHIX MeXHOIOI.

Kniouoei cnoea: OyniBHULTBO, IIiaNpH-
€MCTBa OyiBeIIbHOI TalTy3i, YIIPaBJIiHHS PH3HUKAMH,
OIlIHKa TIPOEKTHUX pPHU3HKIB, HOBITHI TEXHOJOT1I,
PHHOK Oy/IiBENTHHIX MaTepiatiB.

JEL Classification: D24, D81, L70.

Introduction

Construction remains one of the most developed sectors of the
Ukrainian economy even in wartime. This is confirmed by the fact that
the total revenue of the 10 largest domestic construction enterprises has
increased by more than USD 13 billion over the past year (Opendatabot, n. d.).
Despite such success, the issue of effective management and adequate
assessment of project risks that arise during their professional activities is
extremely relevant for construction enterprises.

Construction is impossible without the development of other
industries, as evidenced by its dependence on the products of mechanical
engineering, metal rolling, forestry and chemical industries (Zhovtyak &
Volokhova, 2020). This connection forms the need for successful economic
activity of construction enterprises themselves, since they create demand for
products of other industries, developing the domestic market and the
domestic economy.

The features of project risk management and assessment of
construction industry enterprises have been studied by both Ukrainian and
foreign scientists. In particular, Deneka et al. (2020) studied the management
of construction industry enterprises in the context of digitalization, which
helped them determine a change in the management paradigm towards a
combination of strategic and operational approaches. llyashenko et al. (2024)
considered various aspects of profitability management of construction
industry enterprises, emphasizing the need for their integration into the
overall enterprise management system as a set of business processes. The
features of the functioning of construction industry enterprises in conditions
of war and crises were determined by Kryvdyk and Aleksienko (2023),
emphasizing that key crisis phenomena are formed by financial and economic,
material and resource and personnel components. Leonova et al. (2024)
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analyzed the current state of the construction industry and proposed their own
marketing strategies to minimize the financial risks of enterprises in
conditions of post-war recovery. Naichuk-Khrushch and Shchur (2023)
substantiated the need to form a scientific and methodological basis for
effecttive management of innovative development of enterprises in the
construction industry. Naumkin and Kiporenko (2025) considered
the essence and significance of economic security for enterprises in the
construction industry in modern conditions and identified cash flow
management, planning and cost control as the basis of financial stability.
Ovsienko (2021) paid special attention to the peculiarities of marketing
activities of enterprises in the construction industry, outlining the content of
her work on studying the target audience for which the sales department is
designed.

Sokolovska and Kasich (2022) emphasize the need to develop a model
for implementing digitalization tools in the management system of construc-
tion companies to achieve the trend of performing work based on cloud
applications. Tyurina et al. (2023) focused on the issue of managing the
competitiveness of construction industry enterprises in the context of creating
and integrating a strategic plan into the overall management system during
the distribution of functions. Fenyk et al. (2024) identified the main risks that
construction industry enterprises may face in martial law, among which the
economic ones are a decline in demand, rising inflation rates, and an
imbalance in the financial system.

Foreign researchers draw attention to the fact that general success
factors are not a universal set that will contribute to the success of each
individual implemented project of construction industry enterprises, since
their implementation takes place in a turbulent environment (Gebczynska &
Piwowarczyk, 2022). Bahamid et al. (2022) investigated modern risk
management practices in the construction industry using the example of
construction enterprises in Yemen. They identified reactivity, lack of struc-
ture, and necessary material resources as the main challenges of this process.
Ching et al. (2021) identified aspects of risk culture among Malaysian
construction companies, as well as those responsible for their assessment,
among which top management and the risk manager play a key role.
Mo et al. (2023) proved that in the context of climate risks for construction
enterprises, losses caused by extremely low temperatures exceed losses from
high temperatures and precipitation. Drabkova and Pech (2022) noted that in
the context of risks in the operational sphere and financial and investment
activities, the leading share — 19.62% — was occupied by construction
enterprises. Tu et al. (2023) assessed the impact of the COVID-19 pandemic
on the business performance of small and medium-sized enterprises in the
construction industry through the prism of operational and financial risks that
caused production disruptions and shortages of materials and labor.
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According to scientists, the solution to this problem is the implementation
of adaptive strategies to increase the efficiency of business activities of
enterprises.

Despite the large number of studies conducted on various aspects of
project risk management and assessment of construction enterprises, most
of them have certain shortcomings. In particular, the lack of universality: as
a rule, scientists consider the specified issues on the basis of specific
examples or surveys, which are not always considered reliable. At the same
time, the disadvantage of research by domestic scientists is excessive immer-
sion in the theory of the issue of project risk management and assessment,
which sometimes does not reflect real processes.

The aim of the research is to determine the features of project risk
management and assessment of construction enterprises at the current stage
of its development. To achieve this aim, the following tasks are envisaged:
identifying the specifics of the functioning of construction enterprises;
analyzing the risk management process in construction enterprise projects;
providing an assessment of project risks and identifying possible ways to
reduce them.

The research hypothesizes that there is a positive cumulative effect
from the use of innovative technologies in the process of project risk
management and assessment of construction enterprises.

The information base of the research was publications of domestic and
foreign researchers and the results of observations of independent experts
and open sources, in particular specialized information sites. To achieve the
aim, general scientific and special methods were used. Since the most
common of them (monitoring, abstraction, analysis and synthesis) were used
among the general scientific ones, the statistical method is described in detail,
which makes it possible to identify losses from the negative consequences of
the implementation of decisions. This method requires a significant amount
of analytical and statistical information of enterprises, which, in turn, is a
commercial secret, therefore its application is limited in the article. The study
also briefly mentions other methods of assessing project risks, but, unlike the
statistical method, the algorithm for their implementation is not considered
due to the need to involve experts.

The article consists of three sections, the first of which reveals the
economic specifics of the functioning of specific enterprises in the construc-
tion industry. The second section considers the process of risk management
in projects of enterprises in the construction industry, assesses project risks
and identifies ways to reduce them. The third section is devoted to the
prospects for the development of management and assessment of project
risks of enterprises in the construction industry of Ukraine, provided that the
latest technologies and experience of leading Western companies are
involved.
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1. The functioning of construction companies and their place
in the economy

The global building materials market in 2023 was worth $1,320.01
billion and in 2024 it grew from USD 1,369.86 billion to USD 1,867.16 billion
by 2032, exhibiting a compound annual growth rate (CAGR) of 3.9% over
the forecast period (Fortune Business Insights, 2025, March 17).

In Ukraine, before the full-scale invasion of the russian federation, the
volume of the building materials market in monetary terms was estimated at
USD 16 billion, with a CAGR growth rate of 10% (European Business
Association, 2024, August 12).

Thus, the CAGR growth rate of the Ukrainian building materials
market was 2.56 times higher than the global one, which indicates the critical
importance of this industry for the Ukrainian economy. This also emphasizes
the high role of construction industry enterprises as producers of these
materials in the domestic economy.

Despite their crucial role in construction, construction industry
enterprises face a number of systemic problems that complicate their stable
operations (Table 1).

Table 1
The most common problems facing construction companies

Problems Description

This industry relies heavily on a smooth supply chain for the
Supply chain disruptions  timely procurement of raw materials and delivery of finished
products

Ensuring consistent quality of construction materials is critical.
Quality Control Any compromise on quality can lead to structural issues, safety,
and potential legal liability

Companies must adhere to strict regulations, from environmental
Regulatory Compliance standards to safety regulations. Failure to comply can result in
large fines and damage to a company’s reputation

The manufacturing process in this industry can pose a threat to
worker safety. Ensuring a safe work environment is not only a
regulatory requirement, but also a key factor in maintaining
productivity and morale

The activities of businesses in this industry have a significant
impact on the environment. Therefore, there is increasing pressure
to reduce this impact through sustainable practices and the use of
environmentally friendly materials

Workforce Safety

Environmental Impact

Source: compiled by the authors based on (Kaplan, n. d.).

These problems cannot be overcome, although the impact of some of
them can be reduced by using the latest technologies and methodological
approaches to economic activity. The choice of products or services that the
enterprise will produce or provide is based on an analysis of market needs,
which will demonstrate what resources and in what quantities need to be
involved in fulfilling the order. The main steps of this process are shown in
Figure 1.
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— Measuring and forecasting demand

« At this stage, a potential audience is researched for their desire to buy a product or service,
which can be done through a survey, questionnaire, or theoretical analysis

— Market segmentation

» Market segmentation into customer groups in order to maximize the satisfaction of their
demand

— Selecting target market segments

+ Evaluation and subsequent selection of several market segments to enter them with goods
or services

— Positioning of the product in the market

« Ensuring the competitive position of the product in the market and developing a marketing
strategy

Figure 1. Basic steps in choosing a product or service concept
Source: compiled by the authors based on (Litvak & Velichko, 2021).

The results of the market prospects analysis of construction enterprises
indicate minimal differences in this process compared to enterprises in other
industries. One of the key features is the extensive cooperation of such
enterprises with state and local authorities, which allows some of them to
reduce dependence on private customers, directing their own production
capacities to the implementation of state projects. This became relevant in
the context of war, when the field of military construction began to develop.
In particular, there is an increased sensitivity of Ukrainian construction
enterprises to the dynamics of changes in the macroeconomic environment.

Another trend in the construction industry of Ukraine is its mono-
polization, namely, 5 domestic construction companies have 76% of the
revenue of the entire construction market (Opendatabot, n. d.).

2. Project risk analysis of management and assessment
of construction companies

The implementation of projects in the construction industry is largely
focused on risk management, which involves controlling and reducing risks due
to the high complexity, duration and scale of construction work. Large and long-
term construction projects are affected by a wide range of risks, so it is important
to identify them at the very beginning, control and reduce the level of risks
during project implementation. One of the main aspects of the implementation
of construction projects is effective work with risks, since cost control for
compliance with deadlines is critical to achieving the set goals.

The uncertainty that is characteristic of construction business process-
ses determines the features of risk assessment in this industry (Figure 2).
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Technical risks

« Arise from errors during design, construction or installation

Social risks

« Caused by accidents, employee protests, and breach of contract terms

Natural risks

* Resulting from natural disasters not related to anthropomorphic influence

Financial risks

« Caused by instability in the construction materials market, exchange rate fluctuations,
and rising inflation

Figure 2. Main risks in the construction industry
Source: compiled by the authors based on (Golovatska, 2018).

Risk assessment of construction companies is a complex process
(study Figure 2), which requires competence in various areas of life. This
indicates the need for collective decision-making during its systematization.
To effectively systematize risk management, it is necessary to conduct their
analysis. Risk analysis is a systematic approach to understanding their impact
so that the company’s decision-makers can take them into account in
emergency planning, as well as plan to mitigate risks.

Risk assessment is a complex process that goes through several
phases, and during risk generation, the evaluator must review all risks in the
project and their changes. The risk management structure is shown in
Figure 3. This is a strictly sequential process that requires not only the skills
of an analyst from a responsible employee or department of the enterprise,
but also a reaction — making a certain decision that will allow you to eliminate
the risk or minimize its consequences for business activities.

4

Response

A to risk

Risk analysis

Risk
classification

Risk definition

Figure 3. Risk management structure
Source: compiled by the authors.
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Risk identification involves a thorough analysis of all aspects of a
construction project, from on-site safety hazards to contractual and financial
uncertainties. Risk classification allows for the formation of whole clusters
that are much easier to analyze than doing it for each risk individually. The
analysis helps to prioritize risks based on their severity and likelihood of
occurrence. Tools such as risk matrices are used to make the analysis
effective. Risk response involves developing strategies to address the
identified risks and their subsequent implementation (MacKinnon, 2024,
February 19).

The research identified four main purposes for conducting a risk
analysis:

« to establish project funding requirements when budgeting or obtaining
spending authorization;

« to assess the highest risk elements at different stages of the project to
plan mitigation measures;

« to return excess contingency funds during project implementation
to more profitable use in other areas;

« to set a "high bar" for the project team.

For construction companies in the design and tender stages, the
general risks are related to the design approval and cost estimation, as well
as the preparation of a cost plan within realistic limits. Therefore, at the stage
of preparation for the provision of construction services or the production of
building materials, it is very important to manage all project risks and
organize the design according to the task, as well as minimize the increase in
the budget.

The key factors for calculating risk are the deviation from the initially
determined value (cost) and the probability that such a deviation may occur.
If the estimated cost of construction work is A, the maximum expected
variation has the value B with probability C, then the expected cost D is
calculated using the following formula:

A+BC=D.

This formula is an example of using a statistical method for risk
assessment with a limited amount of data, which should determine the
gradation of risk in the range from minimal to catastrophic. Along with
the statistical method, construction companies also use expert assessment,
cost-effectiveness analysis, and scenario analysis methods to assess project
risks. The first of these is based on the involvement of qualified evaluators
who are experts in various fields of activity and can provide a competent
assessment of each relevant risk. The expert assessment method is used
specifically to obtain quantitative values of economic indicators that arise as
a result of stochasticity (Tugay et al., 2024). The biggest drawback of this
assessment method is the human factor, which does not allow it to be used
without combining it with other specified methods. In turn, the cost-
effectiveness analysis method provides an opportunity to understand whether
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it is worth spending money on risk minimization measures at all. This method
requires the accounting of information about the cost of the project, which
indicates the relative simplicity of its implementation (Shurda, 2020).
Scenario analysis allows us to consider different scenarios and their
consequences for projects. Its disadvantage is its long duration, which also
affects the increase in the cost of the project itself being analyzed. This
method is usually integrated into the financial planning process (Malykhina
etal., 2024).

An important component of risk management in construction
companies is the creation of a risk register. The risk register is a document
that must be updated regularly, as it is one of the key documents in the
project. It should describe all risks and all risk management actions to reduce
or control risks. For all risks, the response can be acceptance, reduction,
transfer or avoidance. It is important for an employee or department working
with risks to propose actions to management based on the current situation
during the project. Each risk should be assigned to a specific owner, and a
completion date should be determined for each risk, which personalizes them
and makes employees more responsible in performing their job duties.

3. Prospects for the development of project risk management and
assessment in the construction industry in Ukraine

Ukrainian construction companies are characterized by their conser-
vatism in the context of using the latest technologies or methodologies. The
reason for this is the low level of customer orientation, which is due to
the lack of competition, and a large number of government orders. The
relatively low wages in the construction sector of Ukraine are also a factor in
the lack of interest in it by foreign companies. Despite this, since most
infrastructure construction projects demonstrate stochasticity, nonlinear
probabilistic artificial intelligence (Al) models are dominant for risk
assessment (Dekker, 2013). Hybrid methods based on Al algorithms have
been widely used for risk assessment in complex projects over the past
decade. The popularity of these methods has been a consequence of the
shortcomings demonstrated by classical methods of project risk assessment
In construction companies.

Al algorithms are the basis for neural networks, which generally
provide more accurate results of project risk assessment compared to other
traditional methods. This is due to the fact that neural networks are able to
demonstrate nonlinear relationships between risk factors, which is extremely
important for the implementation of large construction projects characterized
by uncertainty in risk information (Afzal, 2021). Therefore, the prospects for
the development of project risk management and assessment of enterprises
in the construction industry of Ukraine relate to the use of ready-made
automated systems based on Al algorithms. They can analyze huge amounts
of data to predict potential risks and delays, analyze historical project data,
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weather conditions, employee behavior, and equipment performance to
identify patterns and anomalies that may signal potential risks. Al also
provides a comprehensive risk assessment by assessing the probability
and impact of identified risks, which allows developing more accurate and
proactive mitigation strategies. Al tools can automatically create and adjust
project schedules based on real-time data, reducing employee effort and
ensuring efficient task completion.

Thus, with limited financial resources and minimal time, the latest
technologies make it possible to mitigate risks in advance, stopping serious
problems that can critically affect the economic activities of enterprises in
the construction industry of Ukraine. This, in turn, can slow down the decline
of the domestic economy during the post-war reconstruction period.
Although the use of such automated systems does not require programming
knowledge, their configuration is a task for information technology
specialists, which will require enterprises to increase the number of qualified
workers and exchange experience between them. All this indicates the
possibility of implementing these processes only in parallel with the creation
of a favorable remuneration regime at domestic enterprises in the
construction industry and conditions for career growth.

Conclusions

The research confirmed the hypothesis of a positive cumulative effect
of the use of innovative technologies in the process of managing and
assessing project risks of construction enterprises, which contributes to
increasing personnel remuneration and creating conditions for career growth
as important factors of the competitiveness of any modern enterprise.

Among the main features of assessing project risks of construction
enterprises, a high degree of uncertainty and stochasticity of factors were
identified, which reveals the result as a set to which a statistical method is
applied. Such significant methods of assessing project risks of construction
enterprises were identified as the human factor and durability, which affect
the final cost of projects. It was found that the functioning of construction
enterprises has its own characteristics in Ukraine. This is an orientation
towards government orders, a high level of market monopolization and the
lack of competition with foreign companies in the domestic market.

The scientific novelty of the article lies in describing the prospects for
the development of management and assessment of project risks of
enterprises in the construction industry of Ukraine, identifying factors that
hinder their implementation, including the lack of customer orientation and
low wages, which hinders the improvement of the technical qualifications of
enterprise employees.

The authors’ contribution to solving this practical problem is the
recommendation to use automated systems based on Al algorithms, because
the neural networks that use them are able to assess risks independently and
provide their own solution to level the impact or mitigate the consequences
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of risks. The need for such automated systems is argued by the fact that,
unlike classical methods of assessing project risks, they are able to
demonstrate nonlinear relationships between risk factors.

Future scientific research should determine the prospects for the
development of management and assessment of project risks of enterprises
in the construction industry of Ukraine in the context of the development and
further application of methodologies that can become the basis for training
neural networks for the purpose of their automation. Since these metho-
dologies will be built on the basis of the use of several methods, the main
issue of future scientific research should be the rules for their hybridization
to create the most effective methodologies.
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The rapid growth of global tourism has led to
significant challenges, particularly in the form of
overtourism, which affects the social, environ-
mental, and cultural organisation of many
destinations. As cities struggle to manage
overcrowding, pollution, and the loss of local
identity, alternative tourism models have gained
attention. This research is relevant as it examines
the Cittaslow movement, a global initiative
focused on sustainability and quality of life, as a
potential antidote to overtourism. By focusing on
Italy and Spain, two countries heavily impacted
by mass tourism, this study contributes to the
broader discourse on sustainable tourism and
regional development. The aim of this research is
to evaluate how the implementation of Cittaslow
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NOBIJIbHUN TYPU3M
VS HAOMIPHU TYPU3M:
KEUC ITAII
TA ICNAHII

Illeuoke 3pocmanHA  C8IMOBO2O  MYPUIMY
npu3eeno 0o 3HAYHUX npobiem, 30Kkpema y Gopmi
HAOMIDHO20 MYPU3MY, SIKULL BNIUBAE HA COYIATIBHY),
eKOI02IMHY Ma KYJIbIMYPHY OpaHi3ayito 6azamvox
Hanpamkie. OCKibKu MICIMa HAMA2aiomvcsi 6nopa-
mucs 3 nepenaceneHicmio, 3a0pyOHeHHAM ma
empamoro  Micyegoi  i0eHMUyYHOCMI, ATbMepHa-
mueni modeni mypusmy npusepnyiu yeazy. Lle
O00CTIOJNCEHHS! €  AKMYAIbHUM, OCKLIbKU — BOHO
posensioac  pyx Cittaslow  (midicHapoonuii  pyx
"nosinenux micm", sacnosanuii ¢ Imanii' y 1999 p.),
2N100anbHY THIYIAMuUeEy, 30Cepedtceny Ha CMAIOMy
PO3BUMKY Ma AKOCHI HCUMMA, AK NOMEHYIUHUU
anmuoom 6i0 HaOMipHo2o mypusmy. 3ocepedircy-
fouuce Ha Imanii ma Icnanii, 0sox Kpainax, sKi
CUTILHO NOCIPANCOAIU 8I0 MACOBO20 MYPUSMY, Ye
00Ci0NCEHHS POOUMb BHECOK Y WUPUULL OUCKYPC
Wooo Ccmanoeo Mypusmy ma peioHaTbHO20
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principles in Italy and Spain contributes to
combating the negative effects of overtourism by
promoting slow tourism, sustainability, and
decentralization of tourist flows. This study is
based on the hypothesis that Cittaslow towns offer
an effective framework for mitigating overtourism
by fostering localized, low-impact tourism
practices. Using a comparative case study
methodology, the research examines Cittaslow
implementation in Italy, the birthplace of the
movement, and Spain, a more recent adopter.
The analysis focuses on how Cittaslow towns in
each country approach decentralization, local
identity promotion, and the mitigation of tourist
pressure. Findings reveal that Cittaslow towns in
both Italy and Spain encourage a change from
mass tourism by redirecting flows to smaller, less-
visited areas. Italian towns benefit from stronger
institutional support and integration with
national tourism strategies, while Spanish towns
show promise through community-led innovation.
Both contexts show early signs of relieving
pressure from over touristed centres by promoting
low-impact, high-quality travel experiences. Slow
tourism, guided by Cittaslow principles, may
provide a replicable model for managing tourism
sustainably. However, its success may depend on
long-term governance support and cultural
alignment. These insights contribute to broader
debates on post-growth tourism and sustainable
regional development.

Keywords: slow tourism, overtourism,
comparative case study, sustainable tourism.

JEL Classification: M10, M30, Z32.

Introduction

poseumky. Memoio yb02o JocniodceHHs: € OYiHKa
moeo, sik enposadicenns npunyunis pyxy Cittaslow
6 Imanii ma Icnawii  cnpuse 6opomwbi 3
He2amueHUMU HACTIOKAMU HAOMIPHO20 MYpUMy
ULAXOM CRPUSAHHS NOBIILHOMY MYPUSMY, CINATIOMY
PO3GUMKY ™A OeyeHmpanizayii - mypucmuyHux
nomokig. Lle 0oocniodcennst 6azyemucs Ha 2inomesi,
wo micma pyxy Cittaslow npononyroms egpexmueHy
OCHOBY O NOM SKUIEHHS HAOMIDHO20 MYypusmy
WIAXOM  CHPUAHHA  JIOKAI308AHUM  NPAKIMUKAM
MypusmMy 3 HU3bKUM 6NIUBOM. Bukopucmosyrouu
MEMOO0N02II0 HOPIGHANLHO2O BUSYEHHS KOHKpem-
HUX 6UNAOKIB, OOCTIOJNCEHHSI PO32T0A€ BNPOBa-
Oorcennst pyxy Cittaslow ¢ Imanii, 6amvxisuuni
pyxy, ma Icnamii, xpaiui, Axka 1020 NPUIHANA
HewooasHo. Anani3 30cepeddcerHuti Ha momy, 5K
Micma y KOJCHitl Kpaini nioxooams 00 Oeyenmpa-
Ji3ayii, NpocyeamHs Micyegoi ioeHmuyHocmi ma
3MEeHUeHHs. MYyPUCMUYHo20 mucky. Pezynomamu
pwxy Cittaslow nokazyiome, wo sik 6 Imanii, max i
Ienanii micma 3aoxouyroms 6i0Xio0 6i0 Maco8020
Mypusmy, NepeHanpagiayu NomoKu 00 MeHU
6i06i0y8anux pationie. Imaniticexi micma ompu-
MyIOmb  6U200y  6i0  CUTbHIWOT  IHCIMUMYYIlIHOT
niompumku  ma  inmezpayii 3 HAYIOHATLHUMU
TYPUCTIUYHUMU CIpamezisiMu, moodi K ICHAHCLKI
MICIMA OeMOHCIPYIOMb NOMEHYIA 3a605KU THHOBA-
yisim, keposarum epomadamu. Obudea KoHmexcmu
O0eMOHCIPYIOMb PAHHI O3HAKU 3MEHUIEHHS] MUCKY 3
OOKYy  NepesaHmaddiCeHux —Mmypucmami.  YeHmpig
WLAXOM CHPUAHHA BUCOKOSKICHUM MY PUCIIUYHUM
8padiceHHAM 3 HU3bKUM  enaugom. IloginbHuti
mypuszm, Keposanuii npuryunaviu pyxy Cittaslow,
MOdice cmamiu iOMBOPIO8AHOI MOOGITIO CIMATI020
ynpagninis mypusmom. OOHAK 11020 YCRHIX MOodice
3anedicamu 6i0 00820CMPOKOBOT NIOMPUMKU YNPAG-
JIUHHA ma KywmypHoi eapmonizayii. Li eucnoexku
CHPUSIIOND WUUPUIUM OOCTIOHCEHHIM OO0 NYPUIMY
nicnsi  3pOCMAHHA Ma  CMANo20  PeiOHATbHOO
PO36UIKY.

Knwouosi croea: TOBUIBHUA TypH3M,
HaJIMIpHHUI TYpU3M, MOPiBHSIBHE JOCIIIKESHHS,
CTaJIMH TYpU3M.

Overtourism, a condition where destinations experience excessive
tourist flows that exceed local carrying capacities, has emerged as a global
phenomenon, disrupting social life, degrading environmental quality, and
undermining cultural heritage (Milano et al., 2019; Séraphin, 2020).
Destinations historically inclined toward mass tourism, especially heritage-
rich rural towns, now face challenges such as infrastructure strain, resident
displacement, ecological degradation, and authenticity loss; these develop-
ments underscore the need for sustainable alternatives (Séraphin et al., 2020;
Séraphin et al., 2022). Slow tourism has emerged as a promising alternative,
emphasizing quality over quantity, community engagement, environmental
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and cultural preservation, experiential, nature-based travel. In this field,
connecting these practices to certification programs like Cittaslow could
offer a sustainable strategy to mitigate overtourism.

Specifically, Cittaslow certifies towns committed to improving urban
quality life through sustainability, and localization (Cittaslow website). This
study compares how Cittaslow towns in Italy and Spain leverage slow
tourism principles to address overtourism’s challenges, answering the
following research question: Could "slow tourism", enabled by the Cittaslow
model, work effectively as an alternative to overtourism in small towns? and
if so, what are the implications for local communities?

Although empirical research contributes significantly (Perano etal., 2019),
unresolved issues remain: the lack of comparative evaluation between different
countries regarding how the Cittaslow framework mitigates overtourism, scarce
empirical testing of slow tourism’s efficacy as overtourism alternative, and
integration of certification-based governance into tourism management literature.

This article seeks to fill these gaps by conducting a comparative
investigation across two countries sharing the Cittaslow model, to evaluate
the effectiveness of slow tourism as a strategic response to overtourism by
analyzing Cittaslow-certified towns in Italy and Spain, offering lessons for
sustainable destination management.

We conduct an exploratory analysis using secondary data to
investigate how Cittaslow certification influences tourism planning and local
participation, comparing outcomes between Italy and Spain.

The paper is structured as follows: section 1 presents the theoretical
background on the overtourism phenomenon and its drivers, describing
also the slow tourism in responses to mass tourism within broader debates
on sustainable alternatives. In addition, it introduces the territorial
certifications as a tool for local sustainability and explores Cittaslow’s
origins, criteria, and theoretical potential in tourism governance. Section 2
illustrates the methodology, with research contexts and sample, contextual
comparability, and data sources. Section 3 describes the research design
and data collection. Section 4 presents findings and discussions on
comparative analysis of qualitative results, underlying cross-country
differences. Section 5 summarizes key insights, reflects on theoretical and
practical implications for management and policy makers, suggesting
future research directions.

1. Theoretical background

This theoretical background is structured around four key compo-
nents: the conceptualization and impacts of overtourism; a comparison
between overtourism and slow tourism; recent tourism trends in Italy and
Spain with a focus on regional development; and the role of territorial
certifications, particularly the Cittaslow movement, as tools for sustainable
tourism and local resilience.
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Overtourism is defined by the World Tourism Organization as "the
impact of tourism on a destination that excessively influences the quality of
life of residents and the quality of visitor experiences in a negative way"
(UNWTO, 2018). Its causes include the rapid growth of tourism concentrated
in a few places, along with the rise of vacation rentals and cruise tourism,
leading to pressure that exceeds both social and physical carrying capacity.
Environmental degradation, rising housing costs, and tourismphobia are
common consequences (Milano, 2018). Public discontent has been expressed
through protests against overcrowded tourism in several destinations,
reflecting how saturation compromises sustainability and community well-
being. As a response to the excesses of mass tourism, slow tourism emerges,
focusing on touristic experiences with longer stays and immersion in local
culture, enjoying local gastronomy, traditions, and community life, at a
slower rhythm (de Luis Blanco, 2011). Unlike mass tourism, slow tourism
emphasizes experience quality, reduced impact, and the redistribution of
tourist flows across space and time (decentralization and deseasonalization),
resulting in more balanced tourism.

1.1. Tourism trends in Italy and Spain: regional development and
deconcentration

Italy and Spain, two of the world’s top tourist destinations, have
experienced high levels of tourism concentration in specific hotspots. In
Italy, for instance, over 52% of visitors in 2015 focused on a few cities of
historical and artistic interest (de Luis Blanco, 2011). Spain presents a similar
pattern, with heavy flows in main cities and coastal zones. In response,
policies are being implemented to redistribute tourism and achieve more
balanced territorial development. Authorities in both countries promote
inland tourism to spread demand. Italy has even advocated for "a slower and more
diversified tourism" as a strategy to relieve pressure from overcrowded destina-
tions and stimulate new poles in less-exploited areas (de Luis Blanco, 2011).
Thus, both nations aim to decentralize tourism, deseasonalize demand, and
share benefits, aligning with sustainable regional development goals.

1.2. Territorial certifications: Cittaslow as a tool for local
sustainability

Territorial certifications are tools that guide destinations toward
sustainability and help mitigate overtourism. These certifications set
standards in quality of life, environmental management, and cultural heri-
tage. The Cittaslow movement (slow cities), founded in Italy in 1999 (and
present in Spain as well), is an international network of small towns
committed to enhancing local quality of life, protecting traditions, and
fostering human-scale tourism. Joining Cittaslow encourages the imple-
mentation of sustainable development measures, and research shows that this
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certification supports tourism planning that avoids the excesses of the
conventional model (Ince et al., 2020). Alongside Cittaslow, other territorial
certifications with similar goals exist (e.g., Blue Flag for beaches, or Green
Destinations for destinations), promoting models of responsible tourism. In
short, Cittaslow and similar labels offer a framework to reorient destinations
toward slower and more sustainable tourism and help mitigate overtourism.

2. Methodology

This study adopts a qualitative exploratory analysis based on multiple
case studies (Yin, 2017) in order to investigate how territorial certifications,
such as Cittaslow, influences tourism planning, local participation, exploring
patterns and practices in two distinct European contexts of the Mediterranean
area: Italy and Spain.

Based on secondary data available, our analysis involves triangulated
sources, including institutional official portals of Cittaslow International, as
well as municipal websites of Cittaslow-certified towns, reports of local
forums, or local news sites, media reports and publications. All sources were
systematically organized and subjected to comparative analysis in order to
ensure internal consistency and analytical robustness of the results
(Flick, 2004). This approach made it possible to identify recurring themes,
verify the reliability of the data and resolve any discrepancies in
the information, thereby strengthening the credibility and validity of the
evidence emerging from the study.

2.1. Research context

The analysis focuses on Italy and Spain, countries with long-standing
traditions of mass tourism, yet also early adopters of the Cittaslow
philosophy. The choice of these two specific countries is justified by their
complementary roles. Italy is the birthplace of the Cittaslow network, such
as Orvieto in 1999 (Cittaslow Association, n. d.) and it is the leading adopter
of this movement, hosting the largest number of certified towns worldwide
(87 municipalities). Spain, although later in adoption, has incorporated the
model into its tourism diversification strategies in several municipalities
with growing interest in sustainable and community-centered tourism. With
10 certified towns, it offers a contrasting but expanding network where
certification is mainly driven by municipal leadership and community
initiatives. Furthermore, the choice of countries lie in their partially
overlapping economic and institutional paths as well as both countries are
located in the Mediterranean area, sharing an extensive coastline and having
well-established tourism economies closely linked to their historical, urban
and cultural heritage. This common geographical identity, combined with
divergent models of governance, makes the two contexts particularly suitable
for comparative analysis.
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3. Research design and data collection

Data collection was conducted through a structured three-phase
process. First, Cittaslow towns in Italy and Spain were identified using the
official Cittaslow International website. Multiple towns from each country
were selected to ensure variation in geographical context and local
conditions. Second, relevant online materials were gathered for each selected
town. These included municipal planning documents, sustainability reports,
tourism statistics, and records of participatory initiatives. Information was
primarily obtained through official municipal websites and supplemented by
local news sources. Third, a cross-country comparative analysis was
undertaken. Italian and Spanish cases were systematically compared to
explore how Cittaslow certification influences tourism planning, community
participation, and the management of sustainability challenges such as
carrying capacity and seasonality.

All collected materials were subjected to qualitative analysis, guided
by thematic categories aligned with the study’s research objectives. These
categories included: (1) tourism planning and governance (e.g., existence of
strategic plans, integration of Cittaslow principles); (2) local participation
(e.g., mechanisms for resident involvement in tourism-related decision-
making); and (3) sustainability outcomes (e.g., references to carrying
capacity, seasonality management, and quality of life for residents).

The analysis focused on identifying recurring themes, innovative
governance practices, and key differences between the Italian and Spanish cases.

Italian context

Italian Cittaslow towns are typically small municipalities with populations
under 50 000 inhabitants. Many are located in hilly or mountainous regions, rather
than in major urban centers or along high-traffic tourist routes. A core objective
of these towns is the preservation of cultural heritage and local identity. Their
main challenge lies in enhancing cultural assets and the distinctiveness of
their territories. Urban design often integrates historic centers, preserved
architecture, localized infrastructure, and a strong focus on high-quality public
spaces such as streets and communal areas.

Examples of Italian Cittaslow towns include: Abbiategrasso, Amalfi,
Bra, Citta della Pieve, Galeata, Levanto, Orvieto, Positano, Sperlonga,
Termoli (the full list is available at: https://www.cittaslow.it/citta).

The guiding principles of the Cittaslow movement include:

« positive slowness, which promotes a slower pace of life to enhance
well-being;

« preservation of local culture and traditions, including culinary
heritage, festivals, and artisan practices;

« environmental sustainability, supported through green infrastructure
and careful resource management;

« COMMunity participation and engagement, by involving citizens in
decision-making processes to ensure that development and tourism do not
undermine local quality of life.
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Although these towns share a common framework, there are notable
differences in levels of documentation, governance capacity, and resource
availability. Some municipalities are more proactive and publicly visible than
others. Geographic diversity across the north, center, south, and islands of Italy
also produces significant variation in local economic structures, environmental
pressures, and tourism dynamics. For instance, issues such as accessibility,
tourist demand, and demographic trends vary widely across regions.

Spanish context

Spain currently counts 10 certified Cittaslow towns, including: Arta,
Balmaseda, Begues, Begur, Benabarre, La Orotava, Lekeitio, Mungia, Pals,
and Rubielos de Mora. These municipalities are geographically diverse,
encompassing coastal, rural, island, and mountain settings. Despite different
regional contexts, all towns are united by their emphasis on local identity,
environmental sustainability, slow tourism, and community well-being.

Unlike Italy, where Cittaslow is often supported by higher levels of
government, Spanish towns have adopted the model through local leadership
and common engagement. Certification in Spain has become a tool for place-
based development, often tied to cultural revitalization, sustainable mobility,
and decentralization of tourism. For instance:

 Arta (Mallorca) leverages its Cittaslow status to protect natural parks
and promote agrotourism, while preserving traditional festivals like Sant
Antoni.

« Balmaseda integrates heritage preservation with economic revita-
lization, focusing on historic architecture, culinary tourism, and community
involvement.

« Begur and Pals (Catalonia) balance tourism management with the
conservation of medieval centers and coastline biodiversity.

« La Orotava (Tenerife) uses its position on a highly touristic island to
offer a slow, culturally immersive alternative to mass tourism.

Most towns promote traditional markets, local gastronomy, low-
Impact events, and green mobility infrastructures (e.g., pedestrian zones,
cycling paths). While outcomes vary, these towns share a strategic use of the
Cittaslow label to differentiate themselves from mass tourism hubs and
support territorial cohesion and rural vitality.

4. Findings and Discussions

This study reveals that the Cittaslow certification framework,
organized into seven macro areas (Table 1), is implemented in both Italian
and Spanish towns to promote sustainable, community-centered, and
decentralized tourism practices. The seven macro areas include: i) Energy
and environmental policies; ii) Infrastructure; iii) Urban quality; iv)
Agricultural, tourism, and artisanal sectors; v) Hospitality, awareness, and
education; vi) Social cohesion; vii) Partnerships and governance networks
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Energy and

environmental

policies
(area 1)

Examples of events in the macro areas of Cittaslow

Macro areas of Cittaslow certification system

Infrastructure

(area 2)

Urban
quality
(area 3)

Agricultura

I, tourism,
crafts
(area 4)

Hospitality,
awareness,
education
(area 5)

Social
cohesion
(area 6)

Table 1

Partnerships
(area 7)

Renewable- Soft-mobility Historic- Local food Cittaslow Community | Cooperative
energy drives weeks & bike- centre & craft fairs Education festivals promotions
and energy- to-work days, revitali- (slow-food programs in and with Slow
efficiency launch events zation festivals, schools inclusion Food, tourism
campaigns for new cycle ceremonies "kilometro programs boards,
(public building paths or and cultural zero" universities
retrofits, pedestrian open-house markets) (joint
incentive zones days conferences,
campaigns (restoration training
for household unveilings, seminars
insulation guided
and lighting heritage
walks
Waste reduction = Public-space "Revitalize Agritourism | Visitor- Community = Network
and circular improvement the Square" routes and orientation gardens and = assemblies,
economy weeks inaugurations projects, tasting campaigns after-school | cross-town
(new street community weekends and slow-tour | programs festivals and
furniture, co-design (weekend training for exchange
signage, workshops packages local guides visits
lighting to improve that combine | and
designed to piazzas, farm visits, hospitality
reduce light parks, public | tastings and staff
pollution lighting, slow-tour
benches experiences)
Night-time Artisan EU &
slow-city markets regional
festivals and craft project
promoting residencies kickoffs and
low-impact (workshops, dissemination
cultural "meet the events
program maker"
events)

Source: Cittaslow international (n. d.).

Across both Italy and Spain, cities interpret and implement these
macro areas. However, while there are shared values across the network,
notable differences exist in the way towns engage with the Cittaslow model
as shown by Table 2.

Events such as town-level gastronomic festivals play a central role in
promoting local food production and aligning with Slow Food values. These
events are frequently incorporated into official Cittaslow "Slow Tourism"
experiences, including curated weekend itineraries in towns such as
Abbiategrasso, Amelia, and Greve in Chianti. Their primary objectives are
to extend the duration of tourist stays, disperse visitor flows, and direct
tourism-related spending toward local producers.
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Dimension ’

Adoption
timeline
Number of
certified Towns

Governance
model

Policy
integration

Community
participation

Macro area
focus

Signature
activities

Tourism strategy

Environmental
practices

Cultural
emphasis

Challenges

Outcomes and
trends

in Italy and Spain

Italy

Founder of CittasloI'w in 1999; early and
widespread adoption

87 towns across all regions

Top-down and multilevel; often
embedded in regional and national
tourism strategies

Strong integration with rural
development, sustainability, and tourism
policies

Formalized participation in many towns;
participatory planning and citizen forums

Strong performance across most areas;
emphasis on Areas 3 (Urban Quality), 4
(Agriculture & Tourism), and 5
(Education & Hospitality)

Slow Food festivals, restoration
unveilings, bike route launches, cultural
programming

Diversification from major hotspots;
supports deseasonalization and longer
stays

Focus on soft mobility, waste reduction,
urban greening (Areas 1 & 2)

Strong Slow Food influence; culinary
and artisan heritage central to tourism
offer

Regional disparities; sustainability
unevenly implemented across towns

Mature implementation; measurable
impacts on quality of life and tourism
dispersion

Source: authors’ elaboration.

Table 2

Comparative overview of Cittaslow implementation

’ Spain ‘
Joined later (2010); steady
growth of certified towns

10 towns including Arta,
Balmaseda, Begues, Benabarre,
La Orotava, etc.

Bottom-up and locally driven;
dependent on municipal
leadership and civil society

Fragmented across towns;
variable integration depending
on political commitment

Emphasis on grassroots
involvement; local pride and
cultural continuity as drivers

Focus on Areas 1
(Environmental Policy), 4
(Agri-tourism & Crafts), and 6
(Social Cohesion)

Local markets, traditional
festivals, pedestrianization
campaigns, community gardens

Emphasis on small-scale,
authentic experiences as
alternatives to nearby mass
tourism centers

Emphasis on natural park
preservation, coastal
biodiversity, and alternative
mobility

Revival of traditional festivals,
heritage crafts, and local
languages (e.g., Catalan,
Basque)

Limited visibility of Cittaslow
label; inconsistent support and
potential symbolic adoption

Emerging success in
revitalizing rural towns and
promoting participatory local
governance

Public events such as restoration inaugurations and programming in public
spaces are also common, reflecting the network’s emphasis on revitalizing shared
urban areas to enhance both everyday life for residents and the quality of the
tourist experience. These events often take hybrid forms. For instance, a weekend
agritourism package (certification Area 4) might be promoted during a soft
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mobility campaign (Area 2), feature local guides trained through Cittaslow
Education programs (Area 5), and be presented at a regional Cittaslow meeting
(Area 7). The network actively supports such cross-cutting initiatives that
integrate multiple dimensions of the certification framework.

Italian Cittaslow towns, in particular, exhibit a rich array of cultural
and culinary programming, which reflects the influence of the movement’s
Slow Food origins, especially in Areas 4 and 5. Towns such as Greve in
Chianti, Bra, and Orvieto serve as notable reference points in this regard.

In addition, many towns organize periodic pedestrianization weekends
and inaugurate cycling routes through participatory community events. These
initiatives aim to reduce dependence on car-based tourism and promote
alternative forms of mobility. In line with Cittaslow certification criteria,
infrastructure improvements related to alternative mobility, cycle paths, and
street furniture are actively encouraged. This comparative analysis reinforces
that while Italy and Spain both use Cittaslow to reframe tourism through
slowness, localization, and quality of life, the governance approaches, focal
areas, and implementation outcomes diverge significantly. Italian towns
benefit from stronger institutional structures and funding channels, while
Spanish towns showcase the power of community-led innovation, especially
in areas like environmental policy (Area 1) and social cohesion (Area 6). In
both contexts, however, cross-cutting initiatives such as agritourism
weekends promoted through bike campaigns and guided by local youth
trained in hospitality, illustrate the potential for systemic impact when macro
areas are actively integrated. Ultimately, the strength of Cittaslow lies in its
ability to provide a flexible but structured model for locally rooted,
sustainable tourism development.

Finally, many events are intentionally low-cost and community-
driven, such as workshops, local markets, and bicycle parades. This approach
aligns with the core philosophy of Cittaslow, which emphasizes citizen-
centered improvements in quality of life over large-scale capital projects.

Conclusions

The present study analyses the impact of tourism certification, in
particular the Ctittaslow certification, as a tool against overtourism. It focuses
on a comparative case study of the Italian and Spanish towns to identify
similarities, divergences, and determinants. This comparison highlights whether
Cittaslow certification corresponds with more structured planning processes,
enhanced local participation, and improved sustainability outcomes. Italian
towns are found to be widely distributed across the peninsula and islands,
ranging from historic urban centers such as Orvieto or Greve in Chianti to
coastal towns like Positano and Sperlonga. Spanish towns, although fewer,
include cases from the Balearic Islands, Basque Country, and Catalonia, where
overtourism pressures are particularly strong. Italy demonstrates the value of
institutional integration, with towns benefiting from policy continuity and
alignment with national strategies. Spain, though more fragmented, reveals the
power of local innovation, where community-driven Cittaslow towns promote
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meaningful forms of slow tourism rooted in place. In both contexts, Cittaslow
supports the decentralization of tourism, environmental stewardship, and
cultural preservation. However, the impact is highly dependent on local
capacity, funding, and political will.

This comparative case study shows that the Cittaslow model has
potential to reorient tourism toward sustainability in both Italy and Spain,
albeit through different governance paths. More importantly, it suggests that
Cittaslow can act as a systemic antidote to overtourism, offering not only an
alternative vision but a practical governance framework for achieving it.

Cittaslow should not be viewed as a one-size-fits-all solution. Rather,
it serves as a flexible governance framework that can be adapted to varying
territorial contexts. To scale its impact, greater inter-municipal collaboration
and integration with regional tourism planning are needed, especially in
Spain. It is worth noting that obtaining Cittaslow status does not
automatically address challenges such as overtourism, seasonality, or
environmental degradation. The actual impact of certification depends on the
implementation of local policies, the level of stakeholder engagement, and
broader external conditions.
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Ukrainian economic entities today operate
under different security regimes: in border,
frontline, or occupied regions, as well as in
diasporic or relocated formats. Therefore, the main
tasks facing them involve maintaining business
viability in a crisis environment, particularly
through building trust, preserving the client base,
safequarding reputational capital, and rapidly
transforming the value proposition. Under these
conditions, the marketing frontier emerges as a
strategic decision-making zone at the intersection
of survival and the transformation of business into
a long-term system of economic resilience.
The main hypothesis proposed is that the imple-
mentation of "frontier thinking” — encompassing
flexibility, innovativeness, and adaptive leader-
ship — into the anti-crisis strategies of business
entities ensures a higher level of crisis resistance
and capacity for transformational growth
compared to traditional management models. The
research applies a combination of qualitative
methods (case studies of selected hotel enterprises,
content analysis of strategic communications and
crisis positioning, and modeling the relationship
between management practices and business
resilience) and quantitative analysis (processing
statistical data on the transformation of the
Ukrainian hotel market under war-related risks).
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MAPKETUHIOBUW
OPOHTUP EKOHOMIYHOI
BE3MNEKU FOTE/IbHOIO
BISHECY

Ykpainucoki exonomiuni cy6’ekmu hynxyio-
HYIOMb Cb0200HI Y Pi3HUX DE3NEKOBUX PeHCUMAX:
NPUKOPOOHHUX, NPUPPOHMOBUX AOO OKYNOBAHUX
pecionax, a maxodc y O0lachoprux abo penoko-
sanux ghopmamax. Tomy 20106HUM 3a80AHHAM
07151 HUX € NIOMPUMKA HCUMMEZOAMHOCI OI3Hecy
8 YMOBaX Kpusu, 30Kpema uepe3 QopmysaHHs
008ipu, 30epedicenHs KIIEHMCbKoIL 6asu, penyma-
yiliHo20 Kanimany ma onepamueHy mpaHcgop-
Mmayiro  yinnichoi nponosuyii. Y yux ymoeax
MapKemuHeosuil ponmup nocmac cmpameziy-
HOW 30HOI0 NPUUHAMMS DilleHb HA MedCi Midic
suoicuUBaHHaM I mpancopmayicto  6isHecy y
00820MPUBATTY CUCIEM)Y eKOHOMIYHOI CMItIKOCMA.
Bucynymo ocnosny cinome3sy, wo enpoeadaicenns
"dponmuprozo mucnenns" (emyuxocmi, iHHOBa-
yitiHocmi ma adanmueHo20 1i0epcmea) 6 aHmu-
Kpu306i cmpamezii cyd ekmie OizHecy 3abe3neuye
BULYULL PIBEHb KPUZOCMITIKOCTE Ma 30aMHOCMI 00
Mpanchopmayitinozo 3pOCManHs NOPIGHAHO 3
MPAOUYTUHUMU MOOeTSAMU YNPAGTiHHA. Y docii-
OJICEHHI 3aCMOCOBAHO NOEOHAHHS AKICHUX Memo-
0ig (keuic-cmadi OKpemMux 20menbHUX nionpu-
EMCMB, KOHMEHM-AHAN3 CMPAmeiyHUx KOMYHi-
Kayiti, aHmMuKpus08020 NO3UYiI06aNHS, MOOemo-
BaMMHS B3AEMO36 A3KY MidIC YNPAGNIHCOKUMU NPAK-
muKkamy ma cmiikicmro 0OizHecy) I KUIbKICHO2O0
auanizy (06pobka cmamucmMuyHux OAHUX U000
mpancghopmayiti. comenvno2o punky Ykpainu 6
YMOBAX 80CHHUX pusuKie). Busnaveno gpponmupmi
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ENTREPRENEURSHIP

The frontier zones of Ukraine are defined as
geographical territories that respond differently to
the challenges of war in terms of risk level,
adaptability, recovery potential, and tourism
activity. The theoretical foundation is formed by the
conceptualization of the marketing frontier as a key
tool for ensuring business economic security under
conditions of instability, crisis, or direct threat. The
study focuses on the intersection of marketing
innovations and risk management systems, particu-
larly in small and medium-sized enterprises. The
applicability of the frontier thinking concept is
justified for the development of adaptive, innova-
tive, and anti-crisis management approaches in the
hospitality sector. The research analyzes the
specifics of crisis positioning of hotel enterprises
during wartime, identifies features of frontier
leadership in brand strategic communications, and
proposes a three-level model of applying the
marketing frontier as an adaptive tool for ensuring
economic security. This model includes the level
of strategic vision and value communication, the
level of operational flexibility, and the level of
innovative transformation. An analytical model of
the crisis-management frontier in the HoReCa
sector is also presented. The findings may be
valuable for managers seeking to design and
implement crisis-resilient business models under
conditions of heightened turbulence.

Keywords: crisis management, HoReCa,
adaptability, innovation, frontier thinking, frontier
zone, frontier strategies, resilience.

JEL Classification: M31, L83, L25, D81, 035, Q56.

Introduction

30HU YKpainu ax eeozpaghiuni mepumopii, wjo no-
DI3HOMY peazyiomb HA GUKIUKU GILIHU: 3a DiGHEM
HeDe3neKuU, a0anmueHOCmi, NOMeHYiary 00 8I0H0G-
JIeHHs, mypucmuunoi akmusrocmi mowo. Teope-
MUYHY OCHOBY CHOPMOBAHO KOHYENMyani3ayicio
MAPKemuHe068020  poHmupy —AK  KI0408020
incmpymenma 3abe3neuents eKoHOMiuHoi 6e3-
neku OI3HeCy 6 yMO8ax HecmabiIbHOCMI, Kpusu
abo npsimoi 3azposu. Y gokyci docniodcenns —
nepemun MapKemuHe08Ux IHHOGAyill 1 cucmem
VAPAGNIHHA PUSUKAMU, 30KpeMa 6 MAaiomy ma
cepeonvomy bisneci. OOTPYHMOBAHO OOYLIbHICMb
BUKOPUCIAHHS KOHYENYii (PpOHMUPHO20 MUCTEHHS
07151 pO3POONEHHST A0anMUBHUX, THHOBAYIUIHUX MA
AHMUKPUZ0BUX YAPABTIHCOKUX NIOX00i8 y cepi
eocmunnocmi. Ilpoananizosano cneyughiky anmu-
KpPU3068020 NO3UYIIOBAHHS 20MEIbHUX NIONPUEMCING
8 YMO6ax 6iliHU, GUAGTIEHO O3HAKU DPOHMUPHO0
J0epcmea y cCmpameziunux KOMyHiKayisx openois,
a makodic 3anponoHO6aHO MPUPIGHEEy MOOelb
3aCMOCY8anHA  MAPKEMUH208020 (PPOHMUpY  AK
A0anMUHO20 IHCMpyMenma 3a0e3nedenHs eKoHo-
MIUHOT De3nexu, o OXONIOE: PiBeHb CIPAme2iuHol
8I31i ma YIHHICHOT KOMYHIKayil, pieeHb onepayitiHoi
SHYUKOCI mMa pigeHb IHHOBAYIUHOT mparcpop-
mayii. Taxoowc npedcmagneno aHarimuyHy mooein
@dponmupy anmuxpuszoeoeo ynpaenintsa ¢ HoReCa.
Pesynomamu 0ocnioscenms moocyms Oymu Kopuc-
HUMU Ol YNPAGIiHYie, AKi NPasHyms po36USamu
AHMUKPU306i  DI3HEC-MOOeNi 6 YMOBAX BUCOKOL
mypoyIeHMHOCI.

Knwouogi croea: aHTUKPU30BE YIIPaBIiHHS,
HoReCa, amamuBHiCTh, iHHOBaIi, (ppoHTHPHE
MIICIICHHS, 30Ha (DPOHTHpY, (PPOHTHPHI CTparterii,
KPU30CTIHKICTb.

The current situation in Ukraine, caused by a full-scale war, has posed

unprecedented challenges to the domestic hotel business. Disruption of
logistics chains, reduction of domestic demand, reduction of the tourist
attractiveness of regions, as well as the constant threat of destruction or
damage to property have significantly complicated the sustainable func-
tioning of hospitality entities. In such conditions, the relevance of finding
new, non-standard management solutions becomes important, which not only
allows you to resist external threats, but also contributes to transformational
growth, increasing the economic security of business entities.

In this context, the concept of the marketing frontier deserves special
attention, which in the scientific literature is associated with dynamic,
breakthrough, innovative approaches to the development of market stra-
tegies. Such an approach involves a departure from traditional, defensive
marketing models to strategies built on flexibility, proactivity and adaptive
leadership as key elements of anti-crisis management.

Given the interdisciplinary nature of the research, it is advisable to
consider works that are valuable for forming a theoretical basis. The scientific
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justifications of the marketing frontier in ensuring the economic security of
business are formed at the intersection of the theories of the strategic frontier,
adaptive leadership, marketing flexibility and anti-crisis management. Each
of these approaches offers a separate but substantiated view on how to build
an effective development strategy in the face of unprecedented challenges.
Global crises in the world and in Ukraine have provoked research into
the intersections of opposites (frontiers) in different contexts of the analytical
framework. Slywotzky (2004) wrote about the limits of survival — points
where a business either dies or is radically transformed, suggesting that
managers expand their vision of risk, in particular as opportunities for
development. Markus and Benjamin (2013) analyzed two alternative models
of what it means to be an agent of change, their potential consequences and
structural conditions during a crisis. The frontier as a space of innovation,
where weak business entities become strong through flexibility and
creativity, is also present in scientific discussions. Accordingly, the relation-
ship between digital (cyber) and physical space as a marketing frontier was
studied by scientists Brown and Turley (2005) and Negi (2024). The creation
of a platform where the dual nature of loyalty (attitude, reflecting the
emotional connection of the customer, and behavioral, indicating his
purchase patterns) form a new marketing frontier with the participation of
artificial intelligence was developed by scientists Park and Hong (2024). The
approach of Abraham (2012) is interesting, who defined time as another
boundary of value innovations. At the same time, some scientists consider
the conceptualization of the frontier as a line of tension, where the old
management paradigm and new realities intersect (Yip & Madsen, 1996;
Young, 2014). According to the Ukrainian scientist Vynarchuk (2013), the
frontier is determined by processes unfolding in the social plane. He states
the situation of the frontier as interaction between different communities in
conditions of uncertainty, instability, which can be aimed at finding
acceptable forms of coexistence, mechanisms for regulating relationships. As
a space of interaction, conflict and adaptation, which requires a
comprehensive analysis to form effective strategies to counteract negative
phenomena (crime) and ensure stability in a period of global change, the
frontier is defined in their study by Krytsak et al. (2025). Summarizing the
presented works, it can be stated that the frontier involves movement within
the market and the search for new forms of value, sources of growth and areas
of strategic risk. In view of this, the following hypothesis is put forward:
H1: applying the logic of frontier thinking in the hotel business in
times of crisis allows increasing the level of economic security through
diversification of services, digitalization, and reorientation to new segments.
Adaptive leadership is an important component in the formation of a
business entity’s development strategy. In conditions of uncertainty and crisis,
organizations need not so much technical management as adaptive manage-
ment — the ability to learn quickly, change strategies, and rethink the mission.
These provisions were studied by Heifetz et al. (2009); Salih (2023), who
detailed the need to develop such leadership competencies as adaptability,
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sustainability, and intellectual dynamism to achieve and perform work.
Baker (2023) drew valuable conclusions from his research. He developed a
practical course on developing business skills in adaptive leadership based on
cases for difficult/crisis times in large and small organizations. Eggers (2021)
emphasizes that developing resilience increases adaptive potential and provides
a proven tool for developing individual and organizational resilience.

Another important component of management competencies is
marketing agility, i.e., in quickly responding to market changes, using digital
tools, and creating an adaptive value proposition. In particular, the study by
Sotiriadis and Shen (2025) proposed a symbiosis of customer decision path
models and the 8Ps of service marketing, which consists in the flexible
and adaptive implementation of tactics and media to increase efficiency and
improve performance. The development of new industrial marketing
management models based on resilience, responsiveness, and renewal
proposed by Ameen and Tarba (2025) is valuable for this study. They are
based on a new understanding of flexibility as an opportunity and a way of
thinking for B2B firms operating in a turbulent environment. In view of the
above, the following hypothesis is proposed:

H2: Hotels that practice adaptive management with elements of frontier
leadership and agile marketing have a greater ability for transformational
growth, long-term position maintenance, and resilience to market shocks.

In turn, economic security is determined by the ability of a business
entity to counteract threats, maintain stability, competitiveness and the ability
to innovate. The article is based on previous scientific research devoted to
the issues of economic security of the hotel business in wartime conditions
(Boiko et al., 2022; Bovsh, 2024; Verezomska et al., 2024). As for further
scientific research, it is proposed to investigate how management approaches
based on the frontier concept can transform the marketing management
system of domestic hotels, increasing their adaptability to crisis challenges
and the ability to sustainable development. Therefore, the following
hypothesis is initiated:

H3: The application of a frontier approach in marketing management
allows us to reformat the model of economic security of hotels, focusing it
on dynamic response to risks, technological innovation, and adaptation to
changed market conditions.

The presented scientific sources confirm the need to find innovative
effective tools for business strategy in conditions of turbulence, uncertain in
time and scale of losses. The concept of a marketing frontier arises on the
verge of crisis and transformation as a response to new challenges. It allows
us to integrate the functions of risk management, reputation policy, social
branding and strategic flexibility, developing a new architectonics of
economic security of the hotel business. Therefore, the study of the concept-
tual manifestations of the marketing frontier is timely both for expanding the
scientific discourse and for improving practical insights into anti-crisis
management in the hospitality sector.
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The purpose of the article is to theoretically substantiate the possibility
of using the marketing frontier as an adaptive tool for anti-crisis management
in the hotel business of Ukraine in conditions of war. At the same time, the
key task is to study the challenges facing the hotel business in wartime;
analyze conceptual approaches to marketing adaptation and strategic
positionning in a crisis environment; justify the feasibility of using "frontier
thinking"” in hotel management; build an analytical model for applying the
marketing frontier in anti-crisis management; determine the levels and tools
for implementing the marketing frontier.

To achieve the goals, an interdisciplinary approach was used,
combining qualitative methods (case studies, content analysis, modeling the
relationship between management practices and business resilience) and
quantitative analysis of statistical data on the transformations of the hotel
market of Ukraine in conditions of war risks. Content analysis was used to
process the terms and strategic patterns available in scientific sources that
correspond to the definitions of "frontier", "frontier thinking", "frontier
strategy". The case-study method contributed to the study of Ukrainian
HoReCa entities, which are known for their adaptability, introduction of
innovations or transformations in conditions of war. Expert assessment
allowed interpreting the vision of specialists of economic security, new
approaches to marketing and crisis resilience through the prism of "frontier
thinking", even if they do not call it that. The modeling method was used to
form an analytical framework of the "marketing frontier".

The information base of the study is scientific and professional sources in
marketing, hotel business, crisis management, and online hotel platforms.

The scientific novelty lies in the development of the concepts of
"marketing frontier" and "frontier strategy", the systematization of forms
of frontier thinking and geographical frontier zones. This allows adapting the
marketing activities of hospitality entities to existential threats, in particular war.

Of practical significance is the possibility of using the developed
model of the frontier of anti-crisis management in HoReCa as a tool for
strategic orientation of hotel managers to improve the competencies of
prompt response to external threats and proactive adaptation of security
policy to crisis conditions.

Despite the conceptual models of adaptive marketing and the frontier
of anti-crisis management for hotels in crisis conditions proposed in the
study, the results are based on a limited number of cases and mainly
qualitative analysis. This opens up prospects for further research, in
particular for quantitative verification of models, their adaptation to various
crisis scenarios and scaling in other sectors of the hospitality industry.

The structure of the main part of the article consists of four sections: the
first analyzes the theoretical sources of the concept of the marketing frontier; the
second deals with threats to the economic security of hotels in Ukraine; the third
examines case analysis and content analysis of management practices of
Ukrainian hotels during the war; the fourth section examines models of adaptive
marketing as a security tool in frontier conditions.
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1. The relevance of the frontier approach for the hotel business
in times of turbulence

In the current conditions of systemic crises, the hotel industry of
Ukraine is constantly faced with unprecedented challenges that require not
only a prompt response, but also a deep reassessment of strategic approaches
to management. This is especially true of military risks that directly threaten
the functioning of hospitality entities.

In such conditions, there is a growing need to apply frontier
thinking — a management paradigm that is focused on going beyond standard
business models and focusing on innovative, flexible and adaptive practices.
The concept of the frontier involves the integration of marketing not only as
a function of promoting a product or service, but also as a strategic force that
can act as a tool for stabilization, trust, reputational support, as well as
reassessment of the value of hotel service in conditions of systemic threats.

The focus of the study is primarily on the theoretical basis. In
particular, the terms "frontier", "frontier thinking"”, "marketing frontier
thinking" require consideration. Thus, the frontier entered the scientific
lexicon thanks to the American scientist Turner (1920) and has since been

tested in various social spheres (Table 1).

Source Definitional characteristics Context of use
Turner (1920) A fortified border line extending Historical and Fortified
through densely populated areas geographical aspect = borderline
Slywotzky (2004) | Strategic risk zones Economic aspect Risk zone
That which is difficult to define L Space of
Vodotyka Aot F T Historical and ;
(2012) that which is a blurred, hybrid a ethical aspect ontological

Abraham (2012)

priori

A zone of innovative opportunities
and actions

A key to understanding the causes

Comparative analysis of the definition of "frontier"

Economic aspect

Table 1

uncertainty
Innovation zone

Interpretive

Vynarchuk and factors of global transformation = Historiographical framework of
(2013) processes that continuously occur aspect changes and
on a civilizational scale transformations
A zone of socio-cultural collision,
active interaction of controversial Zone of
Orlov (2020) civilizational patterns with Legal aspect collision and
pretensions to dominance, interaction
expansion and protection
At the same time, a zone of
. - X L Zone of
Krizak et al. competition and cooperation, where = Humanitarian competition and
(2025) ideas, technologies and cultures aspect

Brown & Turley

(2005)

compete

Where both division and synthesis,
facts and fiction are entangled in a
dizzying web

Marketing aspect

Source: compiled by the author based on the scientific sources cited.
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As the approaches considered demonstrate, the frontier is a transi-
tional zone of growth and instability, where uncertainty acts as a catalyst for
innovation, adaptability, and strategic renewal. Their generalization allows
us to interpret the "frontier" as a dynamic space of uncertainty, strategic
tension, and opportunity, where different paradigms, cultures, technologies,

and value systems collide and interact.
In this sense, the frontier is not a fixed line, but a constantly changing
zone of adaptation, risk and innovation, which requires new management
models. In particular, in the hotel business, the frontier is a category of:
« competitive challenges and cooperation (collaboration) opportunities
(in particular, between national and global hotel market operators);
« socio-cultural dialogue (during crises, migrations, military operations);
« testing of new management approaches, marketing strategies and
tactics in the field of security and trust;
« the intersection point of the survival strategy and the transformation

strategy.

Based on the above, we will distinguish the types of frontier zones,
which will contribute to a deeper understanding of the concept and its
integration into anti-crisis marketing approaches (Table 2).

Table 2

Typology of frontier zones in the hotel business (wartime)

Frontier type

Characteristics

Division into zones within
administrative-territorial units that are

Insights in the hotel business

Hotels diversify the range of
services depending on their location

CEOEERIE directly adjacent to the line of combat in certain administrative-territorial
or subject to attacks, remote or rear units, business relocation
Zones of transformation of consumer Digital or offline business,
Market demand due to pandemic quarantine, positioning of hotels by concepts,

Reputational/
communication

war, uneven location of recreational
resources and tourist attractions
Information zones where the struggle
for trust, emotional capital, brand
support is waged

Areas with limited access to resources:

level of comfort, differentiation of
hotel services, etc.

Process automation, social
networks, brand storytelling, CSR
activity of hotels, etc.

Southern regions and frontline

Infrastructural water, energy, logistics regions with constant outages
Areas with different attractiveness for Y0, IWETIEHAEL I8 (Rl —
Investment S 11 ] " new target segments for relocated
domestic / international investors .
businesses
National / local cultural and
Social Areas dominated by certain social gastronomic traditions, guest and
(ethnic) groups staff behavior, emotional brand
positioning
Areas with certain (different) rules of P developmeqt terrlt.orles,
Legal / - . research hubs, locations with
access, control, security, economic o
regulatory ; ; movement restrictions,
incentives, etc. ;
evacuation, curfew
Space where brands demonstrate a Choice to stay and work in the risk
Value-ethical moral stance: the choice between profit | zone, implement social / environ-

and guest well-being

Source: compiled by the authors.
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Based on the analysis, it can be argued that the typology of frontiers
Is based on the intersection of certain problems (crisis) and opportunities,
among which the key ones are diversification of services, digital transfor-
mation and reorientation to new target segments.

Thus, diversification of services involves expanding the range of
services, which allows reducing dependence on traditional sources of income.
Hotels that combine classic accommodation with coworking, shelter, and
telemedicine or relocation service functions significantly increase their
flexibility and ability to respond to market demands. Such practices allow not
only to preserve jobs, but also to create added value in times of crisis.

Digital transformation is another key vector for strengthening economic
security. Process automation, the introduction of online booking, CRM systems,
digital platforms for interacting with customers, as well as elements of artificial
intelligence in the field of personalized services — all this contributes to cost
optimization, increased control over financial flows and increased customer
loyalty. This is especially true in the context of a decrease in physical tourist
flows and the transition to a hybrid service format.

In turn, reorientation to new target segments allows the hotel business
to restore demand by rethinking its value proposition. In wartime conditions
in Ukraine, such segments include internally displaced persons, relocated
workers, volunteers, military personnel, as well as new types of tourists —
sensitive to social and environmental hotel formats, digital nomads.
Reorientation to these audiences involves not only adapting communications
and services, but also shifting the marketing focus from entertainment to
security and value.

Given the above, the main goal of hotel marketing is to strategically
position the brand as socially responsible, resilient to shocks and rooted in
the local context. Communications are aimed not only at retaining customers,
but also at supporting the reputational stability of the business; creating an
image of a safe space, even in areas close to combat operations; mobilization
of trust of local communities, displaced persons, volunteers and international
partners; countering information threats, fakes and demoralizing narratives.
In this perspective, the marketing frontier appears as a key position in
business security strategizing, where communications in the media and social
space become a tool for survival, adaptation and transformation of hospitality
entities in conditions of crisis (war risk).

Thus, the marketing frontier acquires the status of a system-forming
component of the security policy of the hotel business entity, which is formed
in response to the frontier environment, which is today determined by war. It
encompasses both the external image of the company and the internal ethics
of the brand, its crisis resistance. This requires the hotel management to have
innovative competencies and models of non-standard — frontier thinking,
which creates competitive advantages in the hotel services market. Thus, if
the frontier is a zone of uncertainty, oppositions and new opportunities, then,
accordingly, frontier thinking is a way to think outside the box, act despite
turbulence and seek value in ambiguity.
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To explain the essence of frontier thinking, let us compare it with other
well-known types of thinking (Table 3).
Table 3
Contextualized comparative review of intellectual paradigms

Feature / Analytical

Linear thinking Design thinking Frontier thinking

Approach thinking

Sequence, cause | Logic, facts, Human-centered, Uncertainty,

8l and effect structure empathy, ideation | turbulence, hybridity
. Creating new Identifying
Rational . . . 2
Goal decisi Optimal choice solutions, opportunities in areas
ecision : . .
user-oriented of conflict/uncertainty
C_ontgxt of the Static or Cor)trolled, Dynamic, socially Chaotlc, crisis-
situation / . logically ’ oriented, conflict-
predictable . oriented 3
space organized oriented, or extreme
Algorithms, Model_s, Prototyp_mg, Strateglg intuition,
Tools rules scenarios, storytelling, paradoxical thinking,
deduction design sprints multidisciplinary
. . Innovative,
Type_of Unamblguous, FaLoEl, Creative, adaptive | transformative,
decisions predictable reasoned .
nonlinear
Tolerance for . .
uncertainty Low Average High Very high
Type of Process Product/service B_oundqry-pushmg,
. . Incremental . . - disruptive,
innovations improvement innovations

sociocultural

Source: compiled by the authors based on (Slywotzky, 2004; Lorusso et al., 2021;
Tkachenko & Plynokos, 2021; Bovsh et al., 2024).

As we can see, frontier thinking, unlike linear, intuitive and design
thinking, demonstrates a unique ability to function in conditions of uncertainty,
interdisciplinary nature and value polarization. It combines opposites: logic and
imagination, stability and change, conflict and cooperation; works with challen-
ges (when the problem does not have one correct solution); creates solutions in an
unstable, "hybrid" environment where there are no clear boundaries or norms. As
a method of cognitive adaptation, frontier thinking has certain advantages that
should be developed in all participants in the hotel’s management and service
processes (within the framework of adaptive leadership):

« the ability to anticipate and act not only in conditions of uncertainty,
but also in the border zones of risk, transformation, innovation;

« application of knowledge and skills of systemic, critical, ethical and
empathetic understanding of changes;

o the ability to move from finding solutions to creating new thinking
frameworks in which these solutions arise naturally.

If marketing in a crisis is transformed from a promotion tool to a means of
ensuring sustainability, then the priority is not sales, but reputational capital,
communication coherence and brand resonance in conditions of instability. Thus,
marketing frontier thinking integrates the functions of risk management, adaptive
positioning and trust building. It allows hotel management to identify its vulne-
rabilities, transforming them into development potentials through adaptation,
openness and inclusion in socially significant situations.
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Thus, the results of the theoretical analysis substantiate the hypothesis that
frontier thinking as a management approach contributes to strengthening
economic security through diversification of services, digital transformation and
adaptation to new target segments. This creates the prerequisites for analyzing the
risks of economic security of the hotel business in frontier conditions, which
opens up opportunities to identify key factors of vulnerability of the hotel sector
and outline the horizons of stabilization strategies.

2. Risks to the economic security of the hotel business in frontier
conditions

Persistent crises in Ukraine (both local and global) form a multi-level
frontier for the hotel business: a border space between established models of
anti-crisis functioning and the reality of a full-scale war. New challenges
force hoteliers to rethink risks not as isolated threats, but as systemic shifts
that require strategic flexibility, adaptive leadership and rethinking the very
foundations of economic security of the business in the conditions of the
frontier environment.

Let us consider the typology of risks for hotel business entities, based
on 1SO 31000:2018 — Risk management (Table 4).

Table 4
A systematic overview of the risks to the economic security
of the hotel business in a frontier environment
Proposed response
measures (according to
1SO 31000)

Asset
Transfer/Preservation,

Insurance, Evacuation,
Business Relocation

Potential
impact

Risk Manifestations in the Probability

category frontier environment

Destruction of property,
Physical threat to the lives of Critical
guests and staff, shelling

Loss of income, outflow Reserve, Revenue
Financial of investments, High High Diversification, Cost
devaluation Optimization
Human Mobilization of Eg?g&n\%xfdels,
resources ggfalg%/?g;adeparture el DR Collaboration with
Educational Institutions
. Transparent
Reputational Decrease in trust from Average High Communication, Social

customers and partners Responsibility Strategy
Sl elEmalons; Backup supply channels,

Operational (r)‘;psirsrgnen;!;?tggzs, High High process digitization
Digital Attacks on digital Cyber protection, backup,
(cyber) systems, data leaks staff training

Legislative changes, Average Average Legal audit, adaptive
Regulatory restrictions, tax scenarios, regulatory

instability monitoring
Demand / Decline in tourist traffic, . . Cha_nglng target

. High High audiences, development

market risk loss of market segments

of domestic tourism

Source: compiled by the authors based on (1SO.org, 2021; Mckinsey, 2023; Negi, 2024;
Verezomskaya et al., 2022; Bovsh, 2024).
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As shown in Table 4, the system for ensuring the economic security
of the hotel business in the context of the military frontier should cover all
phases of risk management: identification, analysis, assessment, response
and constant monitoring. At the same time, the escalation of challenges and
prolonged military threats actualize the need for innovative and non-standard
solutions. Today, hotel business entities operate not only in a geographically
border environment (the buffer zone between russia and the European
Union), but also in the digital space, where the transformation of interaction
with the state, consumers, partners, etc. is taking place. Given the complex
security situation, it is advisable to analyze the territorial distribution of hotel
economic activity in the context of the geographical frontier of Ukraine. We
propose to interpret the geographical military frontier as a space with
different levels of security conditions for doing business. Therefore, it is
advisable to distinguish the following zones of the geographical frontier
within the territory of Ukraine:

« zone of active hostilities (Donetsk, Luhansk, Kherson, partly Kharkiv,
Zaporizhia and Mykolaiv regions) — territories that are directly subjected to
shelling, occupation or are within the limits of a constant military threat. It is
a security frontier where destruction, frequent attacks (including on hotel
facilities), outflow of tourist traffic, temporary inability to open occur;

« buffer zone of the frontier (Zhytomyr, Rivne, Vinnytsia, Kirovohrad) —
regions that are not covered by active hostilities, but have a high degree of
risk due to proximity to the front, the presence of strategic facilities, active
movement of IDPs or logistical chains;

« rear zone of the frontier (Cherkasy, Kyiv, Poltava) — regions of Central
Ukraine, where relative security contributes to the continuation of hotel
operations, but with reduced business activity and periodic air threats. Hotels
are more focused on business tourism (mainly volunteer, charitable
organizations, etc.);

o frontline zone of increased risk (Chernihiv, Sumy, partly Kharkiv,
Dnipropetrovsk, Odesa) — regions bordering the aggressor country, the zone
of hostilities, have critical security vulnerability and are often subject to
missile attacks and offensives;

« frontier zone of mobility (Lviv, Ivano-Frankivsk, Zakarpattia,
Ternopil, Chernivtsi, Volyn regions) — regions that have become the main
hubs for internally displaced persons, relocated businesses and humanitarian
aid. Increased hotel activity is recorded here, although there is a risk of
infrastructure overload. Stable demand contributed to the formation of new
demand models and hotel adaptation.

Let us consider the key performance indicators of hotels in the
indicated areas (Table 5).
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Table 5
Geographical dynamics of hotel occupancy and risk
in a frontier environment, 2022—-2024

Typical occupancy Typical ADR, Key risks and

Frontier zone

(2022-2024) UAH, (growth, %) trends
High demand, stable

Frontier mobility = 2022: 54-60% (Lviv, Bukovel); o .
Z0ne 20232024 50-60% 4500-9 720 (+30%) | income, seasonal
peaks
Unstable tourism
(R 0,
Frontier rear 2022j 22 %, . 25522590 business, short
zone 2023: 28-40% (Kyiv 5%); (+14-17%) bookings, gradual
overall: within 34-38% '
recovery
Frequent shelling,
Frontier zone of | Limited data circulation: to0 1369 instability, low
increased risk from 15 to 48% demand, business
relocation

Limited data circulation:
Zone of active 2022: 3-5%;
hostilities after deoccupation:
2023: 15-20%;

Destruction,
— complete shutdown,
slow recovery

Seasonality,
uncertainty

= 1 =229 . .
EILITFEL 6B @ VTP AP, 2024: 2177 (+9.5%) | regarding the actions

the frontier 2024: +34% of average of belarus russia’s
ally)
Average for 2023: 30% 2023: 1987 G_radual _stabilization
Ukraine 2024: 42% 2024: 2520 with regional
2025: 38 % (+27%) disparities

Source: compiled by the authors based on (Bernthal, 2022; Ribas, 2023; Ribas, 2024, October 2;
Komersant Ukrainian, 2025, April 2; Agroreview, 2025; Finway, 2025; UBN, 2025).

According to Table 5, the frontier mobility zone consistently demonstra-
tes the highest level of demand for hotel services due to internally displaced
persons (IDPs), relocation, humanitarian flows and domestic tourism.
Accordingly, it is in this zone that the highest occupancy rate in Ukraine is
recorded. Average occupancy values are observed in the rear zone. The front-
line zone of increased risk is gradually restoring activity after de-occupation.
In turn, occupancy rates in the buffer zone of the frontier demonstrated a
noticeable increase in 2024, which indicates a relative stabilization of the
operating environment of the hotel business and the effectiveness of adaptive
management strategies in conditions of military risks. The zone of active
hostilities almost does not function as a tourist segment: occupancy does not
exceed 5%, and some facilities are completely destroyed.

Thus, there is a clear correlation between the type of frontier zone
(security level) and hotel occupancy: the highest rates are observed in
the mobile zone, medium rates in the rear zone, and the lowest rates in the
frontline and active combat zones.

Thus, the data presented confirm the hypothesis that hotels in the
mobile frontier zone (stable high occupancy) have a greater ability to
transformative growth and economic sustainability, which reinforces
the importance of frontier strategies for them.

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6 119



ENTREPRENEURSHIP

In frontier conditions, the level of economic security should be
assessed through financial indicators that reflect the ability of business to
diversify services, digitalize, and reorient to new consumer segments.
Statistical data confirm this trend: the duration of military threats and
uncertainty about the escalation of the conflict led to a decrease in demand,
deterioration of financial performance, and an increase in the number of
unprofitable hotel establishments (Figure 1).

100,00%
50,00% 25,70 25,70 - 25,7 - 25,5
0,00%
January—June 2025 January—June 2024 January—June 2023

m Temporary accommodation and catering

Total number of enterprises in Ukraine

Figure 1. Share of unprofitable medium and large enterprises,
as a percentage of the total number, 2023-2025

Source: compiled based on (State Statistics Service, 2025).

As shown in Figure 1, in 2025 there was a decrease in the share of
unprofitable enterprises in the field of temporary accommodation and
catering by 58.2 percentage points. At the same time, every third enterprise
is on the verge of bankruptcy, which significantly undermines the economic
stability of the hotel sector in the conditions of the frontier. At the same time,
an increase in the total number of unprofitable enterprises is recorded in the
country’s economy: in 2025 compared to 2024 — by 4.3%, which indicates a
deepening of the economic crisis. Therefore, to characterize the factors of
vulnerability of the hotel sector in wartime, it is advisable to combine
macroeconomic determinants, industry characteristics, consumer behavioral
risks and internal management challenges (Table 6).

Table 6
Matrix of key vulnerability factors in Ukraine’s hotel sector
in a frontier environment

Group of

Indicators
factors

Specific vulnerabilities

Potential business ‘
implications
Risks of shelling,
Security occupation, evacuation
and mobilization

Hotel closures, asset Damaged infrastructure, 84%
losses, reduced demand | of businesses affected

RevPAR decline, HoReCa

Inflation, decline in Stagnation, bankruptcy | loss-making increased by
Economic demand, controlled of small hotel 11.5% in 2024; occupancy rate
incomes establishments of the room stock averages 25—

45% (pre-crisis — 60-80%)
Banks have reduced lending to
Risk of closure, lack of = the HoReCa sector, 70% of
investment investments are paused or
stopped

Increased share of loss-
Financial making businesses,
deficit of reserves
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End of Table 6
Crep o] Specific vulnerabilities Pot_entlgl bl_Jsmess Indicators
factors implications
Logistics / Sl dlsruptlp ns, Reduced service Modernization of checkpoints,
. damaged logistics, power - .
infrastructure outages quality, increased costs | generator solutions
e On average, up to 30% of
Human Attrition, mobilization, Shortage of qualified personnel went abroad or were
S personnel, reduced oo
resources emigration, burnout service qualit mobilized; staff turnover
quality increased by 40%
Changing consumer demand
(85% domestic tourism; 66%
. Declining trust, negative | Consumer losses, outbound), priority for safety
Reputational / : d . AT .
. perceptions of regional SEO/ranking (75% — availability of shelters;
marketing / S o
security deterioration 64% — emergency supplies;

62% — emergency
communication systems)
Need for compliance control,
Increasing lack of coordinated BHR
administrative burden approaches (business and
human rights)

Source: compiled from (WBG, 2023; UNN, 2024? 5, June; Ribas Hotels Group, 2024;
UNDP, 2024; UN, 2024; Bovsh, 2024; USAID, n. d; State Statistics Service, 2025).

Unstable taxation,
inspections, changing
norms

Regulatory and
legal

Thus, the security situation in the hotel business has stabilized due to
adaptation to the realities of war. However, it is worth being prepared for the
evolution of challenges, because the economic situation in the country has
the prerequisites for a deepening crisis. Therefore, effective management of
the economic security of hotels in a frontier environment requires a
rethinking of risk management models with an emphasis on adaptability,
resilience, and a value-oriented strategy.

3. Frontier strategies for hotel marketing activities in wartime

The hotel business, operating in different zones of the geographical
frontier, not only provides services, but also performs the role of a commu-
nicator of meanings, a space of security, a volunteer center or even a place of
memory. However, the specificity of marketing activities cannot be determined
purely by geographical location. After all, in conditions of full-scale war, the
key analytical focus should be the interaction of three variables:

o risk levels (military frontiers);
« cONsumer typology;
« strategic role of the brand in the community (territorial and digital).

This interaction forms mosaic logic of frontier marketing, when the
same hotel in the rear zone can work with completely different target
audiences — from internally displaced persons to foreign media and public
organizations. At the same time, a hotel in a front-line city can be a hub for
volunteers, as well as use value-patriotic (social resistance) brand positioning
to communicate with a global audience. However, some Ukrainian hotel
brands operate in several frontier zones, which should also be taken into
account in forming the conceptual framework of the typology of marketing
frontier strategies of hotel business entities (Table 7).
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Table 7

Case structure of marketing positioning of Ukrainian hotels in wartime

strategy

| Marketing

Key marketing
actions

Signs of
frontier
leadership

Examples of hotel
brands

Frontier Target
zone audience
Zone of Volunteers,
active military,
hostilities international
humanitarian
missions
Frontline Local
zone of residents,
increased business
risk tourists,
diplomats,
journalists,
relocated
businesses
Buffer Family
zone of the | tourists,
frontier transit
travelers,
IDPs
Rear zone Domestic
of the tourists,
frontier relocated
companies
Frontier Ukrainians
mobility in need of
zone emotional
recovery,
domestic
tourism,
foreigners
with
empathy,
Ukrainian
diaspora,
evacuees

Socially oriented
services,
partnership with
non-
governmental
organizations

Flexible
marketing, anti-
crisis communi-
cations,
digitalization of
services

Operational
flexibility,
tailoring to the
needs of local
communities

Package offers
for businesses
and families

Emotional
branding,
cultural and
gastrotourism

Minimalistic
service, security,
logistical support,
special rates

Communication
about
sustainability,
ensuring
autonomy
(generators,
shelters), flexible
booking and
accommodation
conditions,
constant updating
of security
information,
situational
marketing through
social media

Long-term
contracts, special
rates, space for
logistics

Long-stay offers,
psychological
support, family
packages, social
and eco-initiatives

Emotional
recovery
marketing, well-
being strategies,
stories of human
endurance,
positioning
through care,
patriotic Tone-of-
Voice, cultural
events,
partnerships with
museums/commun
ities, ethical
storytelling

Support for
defense and
volunteer
initiatives,
discounts for
humanitarian
organizations

Use of security
technologies
(bomb shelters,
generators),
active media
communications

Rapid
transformation
of services
(long-term
accommodation,
evacuation
packages)
Creation of safe
co-working
Zones,
corporate
programs,
social
integration,
loyalty
programs for
IDPs/veterans

Development of
cultural
programs,
support of
Ukrainian
identity, work
with traumatic
and post-
traumatic
situations,
rehabilitation

Ribas Hotels
Group (Xepcon);
Optima Hotels &
Resorts
(Zaporizhia,
Mykolaiv)

Premier Hotels and
Resorts (Sumy;
Kharkiv, Odesa);
Ribas Hotels
Group (Odesa,
Odesa region);
Optima Hotels &
Resorts (Dnipro,
Kryvyi Rih,
Chernihiv, Sumy,
Odesa,
Chornomorsk)

Premier Hotels and
Resorts
(Olexandria);
Optima Hotels &
Resorts (Vinnytsia,
Rivne Zhytomyr,
Kropyvnytskyi)
Premier Hotels and
Resorts (Kyiv);
Ribas Hotels
Group (Bila
Tserkva);

Optima Hotels

& Resorts

(Kyiv, Poltava,
Cherkasy;
Cherkasy region)

Premier Hotels and
Resorts (Lviv;
Pochaiv;
Polyanytsia
(Bukovel);

Ribas Hotels
Group (Lutsk,
Bukovel);

Optima Hotels &
Resorts (Ivano-
Frankivsk,
Zakarpattia, Lviv,
Pochaiv, Ternopil,
Truskavets;
Uzhhorod,
Khmelnytskyi
region;
Khmelnytskyi,
Chernivtsi)

Source: compiled from (Andrenko & Shestirko, 2022; Optima Hotels & Resorts, n. d.;
Premier Hotels and Resorts, n. d.; Ribas Hotels, n. d.).

122

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6



ENTREPRENEURSHIP

This stimulates a unique combination of consumer behavioral patterns,
emotional expectations, value triggers and reputational risks, which require the
hotel brand to have strategic flexibility and a clear social identity. In particular,
the matrix logic of frontier marketing is applied, which is based not only on the
geographical area of the hotel, but also on the following patterns:

« type of consumer (local, immigrant, military, volunteer, foreigner,
journalist, tourist, digital nomad, etc.);

« cOnsumer motivation (evacuation, work, assistance, research, adven-
ture tourism, family visit, etc.);

« geographic frontier zone;

« brand role model (shelter, back office, social front, diplomatic
channel, symbol of resilience, etc.).

Therefore, marketing in military frontiers will focus on different
segments of consumers and their behavioral models. The typology of
positioning scenarios allows us to identify the multi-vector nature of hotel
marketing strategies in military frontiers: from social initiatives and
resilience to social partnership and emotional diplomacy. This approach
reveals the potential of the brand not only as a commercial unit, but also as a
subject of frontier influence with a deep ethical message.

We propose for consideration an algorithm for building a frontier
strategy (Figure 2).

Defining the typology of the frontier zone
(geographic, market, communication, infrastructure, investment,
social, legal, value-ethical)

SN
Developing a frontier marketing strategy
(target audience, adaptive communications, adaptive leadership, flexible value propositions)
N~

Defining the frontier zone
(physical and digital risks of the territory: personnel and customer safety, information security)

SN .2

Risk management
(physical and digital risks of the territory: personnel and customer safety, information security)

N
Implementing financial and compliance control
(cash flow control, cost optimization, inventory control, compliance
with legal norms and standards)

~ Z

Monitoring and adaptation
(gathering feedback, KPI analysis, strategy adjustment)
SN Z
Supporting the economic security of the hotel business
(financial condition of the business, level of liquidity, investment attractiveness)

Figure 2. Formation of a frontier strategy for a hotel business entity
Source: compiled by the authors.
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As the analysis shows, the formation of a frontier strateqy goes through the
stages of constant risk monitoring, innovation implementation, situation control,
marketing communications, adaptive leadership and support for the economic
security of the hotel business. A key element of such a strategy is adaptive
communications. Given the digital transformation of interactions that began during
the coronavirus pandemic (2019-2023) and continues with the integration of
artificial intelligence, the strategic tasks are the choice of communication and sales
channels, content creation, as well as the adaptability of the brand book and pages
on social networks. In frontier zones, where information tension and instability of
consumer behavior are the norm, communications must be personalized,
empathetic, omnichannel, optimized with the use of Al and narrative. Such a
communication model allows the hotel brand to maintain trust, ensure resilience
and turn the crisis into a space for meaningful interaction with the guest.

Based on the analysis, the results confirm the hypothesis that hotels
that practice adaptive management with elements of frontier leadership and
agile marketing have a greater ability for transformational growth, long-term
position retention, and resilience to market shocks.

4. The adaptive marketing model as a security tool within
the frontier

Crises are always accompanied by negative expectations associated with
uncertainty, threats to physical, economic and information security.
Accordingly, hotels, like all economic entities, are forced not only to survive,
but also to transform. It is in such conditions that the marketing frontier takes on
a new role — not just as a risk zone or an expansion of the boundaries of
development, but as a system of adaptive counteraction to threats and a source
of innovative sustainability and investment attractiveness. Therefore, marketing
within the frontier is, first of all, a strategic tool for ensuring the economic
security of a business entity. Its key features are adaptability, speed of response,
ethics, dynamic balancing between the local context and global trends.

For the effective implementation of the marketing frontier, a phased
structuring is necessary: determining the levels of influence, tools and
procedures for adaptation. The marketing frontier can be implemented at
three key levels of influence: strategic, operational and communication. Each
of them involves the use of specific tools that allow you to maintain or restore
business stability in challenging conditions (Table 8).

Table 8
Levels and tools for implementing the marketing frontier
) ) ] SWOT+R analysis (risks)
Forming a security marketing PESTEL -frontier matrix

Strategic vision, assessing risks, building

action scenarios Stakeholder map

Anti-crisis brand manifesto

Adaptive brand plan

Cross-functional teams

Flexible pricing

CRM with elements of situational response

Flexibility in sales, service,
Operational procurement, and communication
processes
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End of Table 8

Key tasks Implementation tools

Omnichannel strategy taking into account the
"frontier profile" of the audience

Building relevant, secure, and el
Communication | ethical dialogue with customers, Anti-crisis content
partners, and the community Chat bots and quick response systems

Social messages of trust (safe storytelling), etc.

Source: compiled by the authors based on (Boiko et al., 2022; Sokol, 2022; Bovsh et al., 2024;
Sotiriadis & Shen, 2025; Ameen & Tarba, 2025).

An important component of this process is an adaptive brand plan,
which serves as an operational map of actions in conditions of risk, socio-
economic/reputational stress, and environmental changes (Figure 3).

- value-oriented brand plan,
- mapping of threats to the brand, ”

> - building "brand resilience",

- ethical communication strategy

Strategic level
of the marketing frontier
(value vision of the business)

- adaptive brandbook,
Operational level - event response,
—|  (flexibility, adaptation) »| flexible pricing policy,
- anti-crisis media tools

- interactive content,
- Al content,
Communicative level - emotional targeting, «—
—> (flexible, viral content) P -transformation into Tone of Voice (brand voice),
- development of "marketing scripts”, etc.

sj001

Levels

- multimodal channels,

- messenger integration,
Customer interaction level > - offline-online synchronization,
- feedback channels

\ 4

- Scenario modeling (What 11?)
- collaborations with IT/volunteers, etc.

Innovative level - Data-driven branding
(transformation and crisis - design of new services _
> resilience) —»| - grant and crowdfunding campaigns

for survival/development

Figure 3. Three-level model of the marketing frontier as a tool for the economic
security of a hotel (adaptive brand plan) of a hotel business entity

Source: compiled by the authors.

The flowchart presented in Figure 3 demonstrates three levels of
implementation of the marketing frontier: strategic, operational, and
innovative. Each of them includes adaptive brand planning tools that ensure
the safety, flexibility, and resilience of the hotel in times of crisis. The level
of strategic vision and value communication forms and transmits brand
meanings relevant in times of war; is aimed at strengthening trust, solidarity,
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and an emotional connection with the target audience. The level of opera-
tional flexibility ensures the adaptation of business processes and marketing
actions to environmental changes; includes flexible pricing, crisis distri-
bution channels, and localized offers.

In turn, the level of innovative transformation focuses on the imple-
mentation of digital solutions, new service models, and technologies that allow
the brand to remain competitive and survive in an unstable environment.

Given the level of adaptation to external risks, the depth of digital
integration, client involvement in value communication, as well as the
innovativeness of actions and solutions, we propose to determine the types
of marketing frontier strategies in times of crisis (Table 9).

Table 9
Typology of frontier hotel marketing strategies in times of crisis

Strategy Type Characteristics Key tools Application areas
Aims at preserving customer Anti-crisis SMM, limited (I:Br?gilsnnslr?agr m;trr;e in
Defensive base and reputation in the face | communication, reputation demaln d theeat th))
of risk monitoring - !
image
. . . Adaptive brand plan, Transitional phases
Adaptive Provides flgxm_le restructuring multi-channel presence, of instability,
of communications and offers L - .
anti-crisis targeting demand fluctuations
Socially-oriented content, Deep phase of crisis,
S Forms a sense of unity with support for eco or social preferential lending,
Solidarity local . - )
(collaborative) customers, local community initiatives, grants, state investment
or country aid, joint projects/ attraction,
financing, etc. volunteering
Implementation of Al Long-term

Frontier-
innovative

Aims at transforming crisis
into an opportunity for
innovative breakthrough

new service formats
(online tours, NFT
bonuses), guest UX

adaptation to a new
reality, business
model

transformation

When there is a risk
of "falling out" of
the infospace or you
need to return
attention

design, etc.

Topical campaigns,
informational "strikes"
against negativity, meme
marketing

Built on bold, non-standard
communication in response to
challenges

Provocative
and creative

Source: compiled by the authors.

These types are not mutually exclusive — on the contrary, a hotel can
implement a hybrid strategy, moving from defensive to provocative-creative
in the process of responding to changes and deepening or weakening the
crisis. The choice of type depends on the resource, context and strategic
vision of the owner.

At the same time, it is worth considering the peculiarities of a military
crisis. In wartime, hotels located within or near frontier zones are forced to
adapt marketing strategies not only to market changes, but also to the
constant threat to their own and guests’ security. Based on the analysis of
adaptive marketing practices, elements of crisis management and marketing
flexibility, it is proposed to distinguish four types of frontier strategies
(Table 10).
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Table 10
Typology of marketing frontier strategies for hotels in wartime conditions

Type ’ Characteristics ’ Proposed tools

Crisis offers, reduction of promotion
channels, shifting emphasis from sales to
loyalty support

Focused on maintaining operational

SRR activities and minimizing risks

Built on flexible and rapid response
Adaptive response | to changing conditions (curfews,
strategy shutdowns, target audience
relocation)
Aimed at strengthening the emotional

Geo-targeting, content customization,
adaptation of services to humanitarian
requests

Emotional connection of the brand with the Crowdfunding, support for the Armed
consolidation audience throuah oatriotic. value- Forces of Ukraine, brand communications
strategy gnp ' through stories and personal narratives

based, socially responsible messages
Product modification (coworking in the
hotel), implementation of artificial
intelligence, digital twins, partnership
programs with creative industries

Focused on innovative change in
offer and service, including digital
transformation, new partnerships

Transformation
strategy

Source: compiled by the authors based on (Singh et al., 2023; Sokol, 2022).

The considered strategies can be applied both sequentially and in
combination, depending on the threat phase: in the escalation phase, survival
and adaptation become priorities, in the stabilization phase, the hotel brand
consolidation strategy, in the recovery phase, the emphasis shifts to
transformation. In particular, the proposed tool in the transformation strategy
Is the creation of digital twins (virtual services, AR/VR room formats), which
allows maintaining loyalty and attracting potential guests to the hotel.

The conceptual basis for the implementation of a certain frontier
strategy is adaptive shifts in marketing, operational, service, and personnel
practices aimed at survival and breakthrough. At the same time, various
frontier solutions will form new opportunities that arise on the verge of crisis
and transformation (Figure 4).

Level 1. Crisis phases (local, systemic, multi-crisis)
Escalation Turbulence | Exit/Window of opportunity
(stability, asset preservation) (change of operations) (process/business transformation)

Level 2. Levels of marketing crisis management
Strategic Tactical Operational
(vision, brand, values) | (products, channels, personnel) | (processes, interaction, resources)

Level 3. Types of frontier decisions (proactive response)
- adaptive; - security; - optimization; - environmental;
- innovative; - communication; - diversification; - social

Level 4: Operational flexibility and technological innovation
- flexible planning; - cross-functionality; - process automation;
- process restructuring; - adaptability in uncertainty; - open communication

Figure 4. Analytical model of the frontier of anti-crisis management
of a hotel business entity

Source: compiled by the authors.

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6 127



ENTREPRENEURSHIP

In the marketing anti-crisis management system, Level 1 is basic,
where the crisis phase and the main goals of the hotel business entity in
counteracting its negative impact are determined. Level 2 demonstrates the
levels of crisis management and what goals and resources are involved.
Level 3 focuses on specific frontier solutions, and level 4 involves activating
business processes that ensure restructuring in the face of change.

Thus, in wartime conditions, the marketing frontier appears not only
as a concept of flexible response, but also as a holistic strategy for ensuring
the economic security of the hotel business. It includes variations of the
prospective behavior of hotel business entities in the iterative conditions of
the frontier environment: from local to systemic or multi-crisis, from
competitive struggle in the digital space to military resistance to aggression
in Ukraine. In any case, adaptive marketing in the frontier conditions, based
on value communication, trust and innovation, allows not only to maintain
positions in the market, but also to become an element of sustainable
recovery. Therefore, the marketing frontier is not only about defense, but also
about proactive leadership, based on security, flexibility and the future of
hotel brand development.

Given the analysis conducted, the hypothesis that the use of a frontier
approach in hotel marketing management transforms the model of its
economic security in the direction of proactive response, technological
innovation, and market adaptability is confirmed.

Conclusions

Hotel marketing in wartime conditions reveals increasingly pronoun-
ced features of frontier thinking — a strategic vision based on the willingness
to act in a situation of increased uncertainty, limited resources and a critical
demand for trust. This approach requires studying the specifics of the
transition from classical competitive models to value-oriented positioning
that takes into account the social, emotional and security expectations of
guests. The research elaborated the terminology, in particular the concepts
of "frontier"”, "frontier thinking", "marketing frontier thinking", which differs
from the established understanding of the categories by focusing on new
opportunities that arise on the verge of crisis and transformation. Adaptive
shifts in marketing, operational, service, and personnel practices of hotel
business entities in frontier conditions are aimed at survival and
breakthrough. Frontier leadership also gains special importance such as the
ability of hotels not only to maintain operational stability, but also to set new
standards of service, communication, volunteer and social interaction in
turbulent conditions.

The conducted research allowed forming the concept of the marketing
frontier as a tool for the economic security of the hotel business in war condi-
tions, which is based on the integration of adaptive management, flexible
marketing and elements of frontier thinking. The proposed model of the frontier
strategy allows us to consider economic security not only as the ability to survive
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in conditions of risk, but also as an opportunity for proactive transformation,
innovative development and sustainable positioning in the market.

The general theoretical contribution is the combination of approaches
to anti-crisis marketing, the theory of strategic flexibility, design thinking and
security logic, which made it possible to substantiate a new management
paradigm — frontier thinking in the hotel business. It is considered as a mental
and organizational framework that orients the hotel business to rethink the
role of marketing in conditions of high turbulence. Thus, it is proven that the
application of the logic of frontier thinking contributes to increasing the level
of economic security of hotels through diversification, digitalization and
reorientation to new segments.

The typology of frontiers proposed by the authors made it possible to
outline the analytical framework, where problem areas (military actions,
level of competition, social and ethical aspects, etc.) and business
development opportunities (adaptation, transformation) are identified. It is
noted that russia’s military aggression against Ukraine transformed the
geography of security, which directly affected the territorial distribution of
tourist activity, the availability of logistics and the level of economic stability
in different regions. It is in this context that the approach to frontier zoning
of the territory is updated — the division of regions by the degree of proximity
to the combat zone and the impact of military risks. From the point of view
of hospitality entities, such zoning determines not only the nature of risks,
but also the directions of marketing adaptation. In accordance with the logic
of the study, the main aspects of frontier strategies, in particular marketing
frontier strategies used by hotel business entities, are analyzed. It was found
that the key to overcoming crises is to establish communications in the online
and offline environment with consumers, partners, local communities and
society as a whole. The content of the brand book and pages on social
networks, as well as direct communications (contacting and processing
feedback) should focus on ensuring reputational security and maintaining
loyalty. This contributes to the activation of reservations and sales of hotel
rooms and services. Thus, the hypothesis that the use of a frontier approach
in marketing management allows focusing the economic security of hotels
on a dynamic response to risks, technological innovation and adaptation to
changed market conditions is proven.

According to the results of the analysis of the case structure of the
marketing positioning of Ukrainian hotels in the realities of wartime, it is
noted that the main problems are the physical safety of guests and staff, the
hotel facility. Therefore, for a hotel brand located in a certain area of
the geographical frontier, it is worth demonstrating its image in accordance
with the location: rest/rehabilitation or shelter, a point of invincibility.

The effectiveness and feasibility of implementing anti-crisis measures
is confirmed by the results of research on the security situation in the country
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and on the hospitality market. The stabilization of the economic situation that
has developed as a result of business adaptation to war has been established.

The authors considered the levels and tools for implementing the
marketing frontier, on the basis of which an analytical model of the frontier
of anti-crisis management of the hotel business entity was built. It is proven
that hotels that implement adaptive management with elements of frontier
leadership and flexible marketing demonstrate a higher ability for trans-
formational growth and long-term sustainability.

Thus, the aim of the research is to develop a conceptual framework for
the application of frontier thinking in the hotel marketing management
system as a tool for ensuring economic security during wartime has been fully
achieved.

The systematization of risks in the context of the frontier environment
allowed us to formulate the following analytical conclusions:

o the frontier nature of the environment determines the multi-level
nature of risks, which simultaneously concern finances, reputation,
operational activities, personnel and even digital security;

« traditional risk management strategies are insufficient in the frontier
environment. Itis necessary to expand the toolkit through the implementation
of scenario analysis, adaptive planning, dynamic budgeting and psycho-
emotional support for personnel;

« the reputational component of the economic security of hotels is
becoming critical, as customers increasingly evaluate not only the quality of
services, but also the social position of the brand during a crisis;

« the importance of digital risks is growing: the vulnerability of IT
infrastructure, cyberattacks and personal data leaks are becoming relevant
even for medium and small hotel enterprises that previously underestimated
this threat;

« regulatory turbulence creates a high level of legal uncertainty.
Frequent changes in tax benefits, security requirements, or evacuations can
lead to unforeseen costs;

« the investment attractiveness of the hotel business in the risk zone is
decreasing, but entities that demonstrate crisis resistance have a chance to
become new market leaders after the end of the war.

In general, the proposed research does not only actualize the problem
of economic security in the hotel sector, but also opens a new direction of
anti-crisis marketing management that meets the challenges of modernity.
This approach combines the principles of adaptive marketing (response to
constant changes in the environment); crisis brand communication; local
identity and territorial marketing; ethics of solidarity in media communi-
cation. Accordingly, further scientific research can be aimed at quantitatively
verifying the proposed models, their adaptation to various crisis scenarios,
scaling in other sectors of the economy, as well as studying the psychological
dimension of frontier leadership and developing digital indicators of frontier
resilience for monitoring economic security in real time.
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of this research is to determine the role of human
capital as a determinant of economic growth in
European countries and to justify the priority
financial policy measures for its development.
The hypothesis is that there is an interconnection
between public and private investments in
human potential development, education, R&D,
the national economy’s institutional architec-
tonics improvement, and economic growth as
well. To confirm the above hypothesis, the
methods of comparative analysis, the study of
time series, regression analysis, deduction
and induction, systematization and scientific
abstraction were applied. The sample includes
the economies of the EU-27 member-states, the
United Kingdom, Iceland, Norway, Switzerland,
and Ukraine over the period from 2000 to 2023.
The financial policy’s role in ensuring human
capital development is revealed. The human
development index’s impact on economic growth
is evaluated. The relationship between the
aforementioned indicators appeared to be statis-
tically significant and positive. The peculiarities
of education financing in the sampled countries
are investigated. The role of public and private
investments in R&D is revealed. High-techno-
logy exports and the dynamics of the resear-
chers’ in R&D number in the sampled countries
are considered. The strategic priorities for
reforming the education and science financing
system using fundraising and endowment tools
are identified. The increased funding for
fundamental and applied research is justified.
The conditions under which — regarding martial
law — the development of high-tech military can
become a guarantee for human capital growth
are revealed. The financial policy’s dominants
for human potential development are identified.

Keywords: public financial policy, human
capital, budgetary policy, productive budget
expenditures, education and R&D expenditures,
endowment, fundraising.

JEL Classification: E69, H39, 015, 020.

Introduction

Kanimany AK OemepMiHAHmMU eKOHOMIYHO20
3pocmanus Y Kpainax €eponu ma 0OIPYH-
MYBAHHS NPIOPUMEMHUX 3aX00i8 (IHAHCO80T
nonimuky 0 1020 po3eumky. Bucynwymo eino-
me3y w000 HAAGHOCMI 63AE€MO38 A3KY MIdiC
nyONYHUMU MA NPUBAMHUMU THEECIUYIAMU 8
PO3BUMOK  TOOCLKO20 NomeHyiany, oceimy,
HayKy U mexnonoeii ma po3dyoosor incmu-
MYYIUHOI apXimeKmoHiKu HayioHaNbHOI eKOHO-
Mmiku U i1 3pocmanusam. s niomeepoicenHs
2inomesu 3acmoco8ano Memoou: KOMnapamueg-
HO20 aHATNI3Y, BUBYEHHA OUHAMIYHUX pAOIs,
nputiomu pezpeciiinoeo auanizy, O0edykyii ma
iHOYKYii,  cucmemamusayii ma  HAyKoge
abcmpazysanna. Bubipka exnouac eKoHOMIKu
€C-27, Benuxoi Bpumaunii, Icianoii, Hopseeii,
Hlseuyapii ma Yxpainu y 2000-2023 pp.
Poskpumo ponv ¢pinancoeoi nonimuku y 3abes-
ne4yeHHi  pO36UMKY  JI0OCbKO20 — KANImary.
30iticneno oyinky enaugy IHOeKcy JH00CbKO20
PO36UMKY HA eKOHOMIuHe 3pocmanHA. Busna-
YeHO, WO 63AEMO36 A30K MIJIC 3a3HAYEHUMU
iHOuKamopamu € CmamucmuyHo SHAYUMUM Mmda
nosumusnum. Ilpoananizosano ocobaugocmi
Qinancysanns ocgimu 'y KpaiHax eubipxu.
Poskpumo ponv  nybriunux ma npusamuux
ineecmuyiti ¢ H/[JIKP. Po32nsinymo HayKoeMHULL
eKcnopm i OUHAMIKY YUCENbHOCMI HAYKOBO-
MEXHON02[YH020 NePCOHANy KpaiH 6UDIpKu.
Obrpynmogano  cmpameziuni  npiopumemu
pegopmyeanns cucmemu Qinancysanua oceimu
ma HayKu 3 GUKOPUCMAHHAM THCIMPYMEHmMAapio
@anopaiisuney i enoaymenmy. Busnaveno nom-
peby 30invuienns Qinancysanus @yHoamen-
MARLHUX | NPUKIAOHUX docaiodcenb. Poskpumo
YMO8U, 3a AKUX NI0 HAC BOEHHO20 CMAHY
poszeumok high-tech military modxce cmamu
3aNOPYKOI0 3POCMAHHA THOOCLKO20 KANIMAJLy.
Oxapaxmepu3o8ano OOMIHaHMU  QiHaAHCOBOT
ROMTMUKY PO3BUMKY THOOCLKO20 NOMEHYIATLY.

Kniouoei cnoea: nepxaBHa (QiHaHCOBa
TMOJTITHKA, JIFOACHKHIA KarmiTa, Or0pKeTHA MOJTITHKA,
TPOJIYKTHBHI BUIATKU OOKETy, (iHaHCYBaHHs
OCBITH 1 HAYKH, CHIABMEHT, (haHIPaI3HHT.

Ensuring sustainable economic growth is the main task of public
policy, which involves coordinated operation of financial, economic and
institutional tools to achieve it. The results of economic growth are mani-
fested in improving the level of public welfare, reducing social inequality,
and developing human potential as well. The latter is one of crucial
determinants of economic development on an innovative basis. Advanced
economies pay significant attention to the educational technologies’
development, adapting education to the needs of the labor market, finding the
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optimal mechanism for financial support for fundamental and applied
science, and introducing scientific developments into the production process.
Technological modernization of the economy is mpossible without a high
level of human development and qualified personnel. That requires
significant budget allocations to the sphere of social production, the forma-
tion of a favorable environment for attracting investments from business in
education, science, healthcare, social infrastructure, etc. In the conditions of
increasing competition in the capital and labor markets, the issue of forming
the national economies’ competitive advantages becomes essential as well.
That requires formation and implementation of a balanced and well-founded
public financial policy. It is also important to strengthen the efficiency of
institutions and the overall governance, which increases public confidence in
structural changes in the applied policy. Scientific substantiation of financial
policy measures for the human potential development, aimed at expanding
the share of high-tech and knowledge-intensive production, is relevant and
appropriate.

The issue of the human capital’s impact on economic growth and the
financing mechanisms’ development for the programs to stimulate human
potential is investigated by a plethora of researchers and experts. Hanushek
and Woessmann (2020) highlighted the interdependencies between edu-
cation, knowledge capital and economic growth. The quality of education
and, as a result, the knowledge accumulated by the society have a decisive
impact on economic development. The quality of educational services and
the level of their compliance with the labor market demands are vital.
Simionescu et al. (2021) investigated the role of innovation, foreign direct
investment and human capital development in ensuring the competitiveness
of the EU member-states economies. The researchers proved that the
enterprises’, institutions’ and organizations’ personnel innovative skills
playd the dominant role in the new technologies’ development, and therefore
public and private investments in education and science were the basis for
increasing the respective national economy’s. Tirelli and Spinesi (2021)
examined the impact of investments in R&D on economic development,
considering the information asymmetry and globalization trends. The authors
emphasized that innovatively active investors could access a wider range of
financing sources, including non-debt, and were more resilient to market
fluctuations.

Boeing et al. (2022) examined the impact of budget subsidies for R&D
in China on the dynamics of investment in the production’s technical
modernization and economic growth as well. The authors state that the increase
in public spending on science may be associated with a certain reduction in
private investment in R&D, but is generally associated with an increase in the
scientific and technical personnel’s number and sustainable economic growth.
It was found that control over the public resources’ usage should be
strengthened, and that required development of a new financial space’s
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architectonics. Kucera and Fil'a (2022) quantitatively assess two stochastic
dependencies: the impact of R&D spending on innovations and the impact of
the latter on economic growth. The authors prove the statistical significance
of both interdependencies. The technological factors’ overall impact, in particular
artificial intelligence, on the processes of economic growth in the context of the
existential threats that accompany them is in the focus of Jones (2023).
Kussaiynov et al. (2023) analyzed the impact of human capital on the develop-
ment of the Kazakhstanian economy, focusing specifically on the investments
in education and public healthcare. Scientists note the absence of a statistically
robust interconnection between the phenomena under study. Maug (2025)
examined the relationship between corporate finance and human capital
development, identifying the causes and consequences of business sector
investment in the latter’s development. The author separately highlighted the
totality of risks and restrictions on the growth of human capital.

Nazukova (2021) studied the tools of post-crisis budget financing of
education in the context of ensuring sustainable economic growth and human
potential development. Mazaraki et al. (2021) pointed out the feasibility of
introducing the experience of implementing a digital policy (similar to that
implemented by China) for Ukraine in the context of civilizational challenges
and the needs of ensuring sustainable growth.

llyina (2021; 2022) investigated budget investments in human capital
during the large-scale crises (pandemics and wars), emphasizing the priority of
developing a strategy for managing such investments. Kachula (2023)
considered the specifics of financing education as a prerequisite for growth
under martial law. Chugunov and Liubchak (2024) address the issues of
budgeting under martial law, revealing the basic principles of public financial
policy. Mazaraki & Umantsiv (2025) propose a new methodological approach
to justifying the directions for the domestic economic policy’s modification in
the context of the actual imbalances. However, the development of financial
tools for stimulating human potential requires further research, which
determines the relevance of this article.

The aim of the research is to determine the role of human capital as a
determinant of economic growth in European countries and to justify the
priority financial policy measures for its development.

The initial hypothesis of the research is the assumption of a connection
between public and private investments in the development of human
potential, education, R&D, the improvements in the institutional architecture
of the national economy and its growth. In the course of a study the
endogenous factors of economic growth countries with advanced and
emerging market economies was considered. The aforementioned sample
included the EU-27 countries as well as the United Kingdom, Iceland,
Norway, Switzerland and Ukraine. Given that economic growth is a complex
phenomenon that occurs with a certain time lag, the interval
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of 2000-2023 was chosen for the analysis. The information base of the study
was the statistical data and forecasts of the UN, the World Bank, the IMF and
the World Intellectual Property Organization.

A combination of general and specific scientific methods was applied.
Comparative analysis techniques were used to collate the sampled national
economies’ parameters. Methods of dynamic series mathematics analysis, in
particular grouping, ranking and calculation of average values, were used to
process the statistical information. The regression analysis method was used
to determine the influence of human capital development indicators on
economic growth. Induction and deduction were used to determine the
endogenous factors of human capital growth. Methods of systematization and
scientific abstraction were used to formulate the priorities of fiscal policy to
ensure human capital growth.

The paper consists of three sections. The first section reveals the
interdependence between the economic growth rates and the changes in the
human development index. A regression analysis of the above indicators was
conducted. A general trend in the sampled countries was identified and their
grouping was carried out. The second section reveals the role of financing
education and science as an endogenous factor of the national economy’s
growth. The expenditures on education and R&D are analyzed in terms of
funding sources. The export structure and the number of population in
knowledge-intensive production are investigated as well. The priorities of the
financial policy for human capital development are determined in the third
section. Strengthening the innovation activity’s forecasting accuracy and
monitoring of performance based budgeting are identified as strategic
priorities. The role of alternative sources of human capital development
funding programs is revealed.

1. The role of human capital in ensuring economic growth

Economic growth indicators are important in the context of assessing
economic development and social welfare. On the one hand, it is essential to
determine the impact of economic development on the incomes increase and the
inequality reduction, taking the social needs into account. On the other hand, the
determination of the relationship between the level of human capital develop-
ment and the dynamics of economic growth is crucial. In the Cobb-Douglas
production function, physical and human capital are imperfect substitutes,
and sustainable economic growth is possible only under the conditions of
their harmonious combination. Human capital is a set of psychophysiological
and intellectual properties of the population involved in social production.
The structure and dynamics of investments in education and public health
care affect the national economies’ competitiveness. Qualified personnel are
faster at perceiving technological and organizational innovations, ensuring
permanent technological renewal of production. The scientists, researchers,
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and entrepreneurs, who sense the future trends in social development and the
population demands, provide breakthrough ideas and technological
development.

The existence of production factors is not a prerequisite for economic
growth. Only their effective combination can ensure positive macro-
dynamics, and for that the specific system should be created. The core of
the above should be the set of knowledge, competencies, and attitudes — the
intellectual component of human capital (Chugunov et al., 2021). There is a
number of approaches to asses the latter. The Human Development Index
(hereinafter — HDI), the calculation methodology of which was proposed in
the first Human Development Report of the United Nations Development
Program (UNDP) in 1990, is the most common. Since 2010, the indicator has
been calculated using modern methodology. The issue of public financial
regulation of human development is Chugunov and Kozarezenko (2017).

HDI combines three groups of society’s characteristics regarding
public healthcare, education and economic well-being. The above are
determined by the average life expectancy at birth, the literacy rate of the
population and the average expected duration of schooling, as well as gross
domestic product per capita at purchasing power parity (expressed in US
dollars), respectively. HDI varies from 0.000 to 1.000, and the countries are
included in groups with very high (over 0.800), high (from 0.700 to 0.799),
medium (from 0.550 to 0.699), and low (up to 0.549 inclusive) human
development.

All the sampled countries at the beginning of the observations, in
2000, belonged to the groups with high or very HDI. Thus, the high HDI was
recorded mainly in the economies of Central Europe and the Baltics, in
particular in Ukraine (0.716, the minimum for the sample), Romania (0.730),
Bulgaria (0.733), Latvia (0.764), Croatia (0.769), Slovakia (0.774), Lithuania
(0.778), Hungary (0.781) and Estonia (0.793). The same group included the
countries of Southern Europe: Malta (0.790) and Portugal (0.797). The leader
of the sample in 2000 wasNorway with an HDI of 0.924.

At the end of the observation period, only Ukraine belonged to the
group of countries with a high HDI (at the level of 0.779). The most
problematic aspects remain life expectancy, which is significantly affected
by military operations, environmental factors, quality and accessibility of
medical care, etc. The potential HDI growth points for Ukraine are the
improvement of public healthcare infrastructure and additional investments
in the aforementioned sector, financial support for the medical personnel, etc.
Among the sampled countries, Ukraine has the lowest level of population
income, which in conditions of full-scale invasion, is largely supported by
the funds from external stakeholders and does not have a high reserve for
economic growth. In 2001, Malta (0.801) and Estonia (0.802) were in the
group of countries with very high HDI. In 2002, they were joined by
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Hungary (0.800), in 2003 by Lithuania (0.812); in 2004, by Slovakia (0.806),
Croatia (0.807), and Latvia (0.809); in 2008, by Romania (0.815), and lastly,
in 2011, by Bulgaria (0.803).

The annual HDI growth rates for the sampled countries were calculated,
as well as the average investigated index’s growth rate for 2000—2023. The
above were compared with the dynamics of economic growth, expressed
the real GDP per capita growth rate (Figure 1).
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Figure 1. Dynamics the HDI and economic growth in European countries
in 2000-2023

Source: calculated and compiled by the authors based on data from the UN and the World
Bank (UN. Human Development Reports, 2025; World Bank Open Data, 2025a).

For the majority of the sampled countries, the HDI dynamics were
upward. The above was due to the several reasons: improvement into
the quality of social security and health care, leading to an increase in the
expected and actual life expectancy, improvement into the educational
practices and extanded accessibility of education. Integration trends in the
analyzed period of 2000-2023 were reflected in three the EU enlargements:
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the fifth (2004, when Estonia, Cyprus, Lithuania, Latvia, Malta, Poland,
Slovakia, Slovenia, Hungary, and the Czech Republic joined), the sixth
(Bulgaria and Romania in 2007) and the seventh (the accession of Croatia in
2013). The above was preceded by the changes in the economic, social and
demographic policies of the candidate-countries, when the results achieved
by the so-called "old™ member states, became targets for the transformations
in the relevant areas.

The sampled countries can be divided into two subgroups. The first
subgroup involves mainly the "old EU" (in particular, the United Kingdom,
which was a member of the European Community until 2020), as well as
Iceland, Norway and Switzerland. That subgroup is characterized by an average
increase in the HDI up to nearly 0.50% (the highest average value observed —
0.48% — was in Portugal) and an average growth rate of real GDP per capita up
to nearly 2.00% (the maximum average indicator is 1.63% — found in Iceland).
Such indicators can be partially explained by the high "starting positions" of the
national economies of the subgroup, but their steady growth indicates
the rationality of the respective authorities’ development applied strategies. The
second subgroup includes the economies of the "new" EU member-states.
The minimum average HDI increase for the above subgroup — 0.51% — was
observed in Hungary. The maximum indicator at 0.70% was observed in Latvia
and Croatia.

The exceptions to this sample are the cases of Ireland and Ukraine. The
Irish economy demonstrated rather high average growth of real GDP per capita
for the "old markets" — 3.76% — with the low HDI growth rates (0.42%).
The Ukrainian national economy is characterized by a moderate average growth
of real GDP per capita for the subgroup of emerging markets — 2.45%.
Regarding the above parameter, Ukraine was an outsider in the region, being
ahead only of Slovenia (2.15%) and the Czech Republic (2.24%). At the same
time, Bulgaria (0.63%), Estonia (0.64%), Romania (0.65%), Lithuania (0.67%),
Malta (0.69%), Croatia (0.70%), and Latvia (0.70%) were in the subgroup of
economies that were growing most intensively both in terms of HDI and in terms
of GDP per capita growth. The scale and sectoral specialization of the economy
should be considered in an in-depth analysis of the differences in the main macro
indicators of the sample.

Using econometric methods, it was found that with an increase in HDI
by 0.10 percentage points, real GDP per capita increased by 0.75 percentage
points. The coefficient of determination is quite high and equals to 0.693.
The "accelerated"” growth of emerging markets compared to the “core" of the
EU and other developed countries is explained both by different starting
positions and by the need for institutional reforms, the search for effective
models of the economic agents’ interaction, and the gradual “equalization”
of the main social and economic indicators as a result of integration in the
studied region. Thus, the growth of human potential can be considered both
as the root cause and as a consequence of economic growth.
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2. Education and science funding as an endogenous component
of economic growth

The intellectual component of human capital depends on the
development of scientific and educational environment investments in those
areas. Educational investments can be decomposed into several components.
Firstly, the function of financing education is associated with the activities of
public institutions, although their role varies significantly. After all, each
educational level has its own characteristics and financing mechanisms.
Secondly, the economic agents’ awareness in the presence of a robust
positive relationship between the qualitative level of educational training and
the results of economic activity encourages the expansion of private
investment in the educational sphere. And finally, the business sector and
various non-profit organizations that act as the grantmakers play an
increasingly important role in the formation of the educational ecosystem.

Jorgenson and Fraumeni (1992) proved that the appropriate level of
educational investments was decisive for the formation of total individual
labor income throughout life. By labor income, they understood not only the
results of an individual’s activity in the labor market, but also the multiple
benefits that education provides, increasing the potential of an individual in
non-market activities. The sampled countries are comparable in literacy, but
differ significantly in the levels of educational enrolment (basic, secondary,
and tertiary) of the corresponding social and demographic strata. Zumeta
et al. (2012) conclude that rational financing of education should be
recognized as a priority for governments and private investors in the context
of globalization.

Domestic authors emphasize that public spending on education should
consider the current age structure of the population and the specifics of the
various recipients’ educational requests (Khachatrian et al., 2023). This is
especially relevant in the context of the lifelong education paradigm.

It is advisable to assess the ratio of public spending on education and
annual real GDP growth rates in the sample countries for the period of
2000-2023. The analysis shows significant differences in the average GDP
per capita growth rates of advanced and emerging market economies over the
period under study. The average economic growth rate of the countries in
the sample is 2.12% of annual GDP per capita growth, and all the "new" EU
member-states developed much more intensively than the "core" ones.
Lithuania (4.88% of GDP per capita) and Latvia (4.59% of GDP per capita)
were characterized by particularly high growth rates. The average public
expenditures on education in those countries turned out to be lower than the
average for the sample (5.20% of GDP), amounting to 4.71% of GDP for
Lithuania and 5.12% of GDP for Latvia. Obviously, there is a certain non-
normalized lag between the moment in life when an individual acquires the
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necessary educational competencies and the time when the same individual
will be able to practically apply them. That is why the relationship between
public educational expenditure and economic growth rates is nonlinear. The
highest rates of public expenditure on education are in the countries of
Northern Europe, ranging from 6.42% of GDP in Finland to 7.64% of GDP
in Denmark. At the same time, the average growth rates of the national
economies of this subsample ranged from 0.75% in Norway to 1.63% in
Iceland.

Sustainable economic growth implies an inextricable link between
education and science. Therefore, it is logical to study the dynamics of public
and private spending on science in the sampled countries, as well as other
parameters of their scientific and technical environment.

We focused on the three key parameters for analysis:

« R&D expenditures in terms of 4 sources (the business sector, the
government, educational institutions, and non-profit organizations);

« the share of high-tech exports in the structure of foreign trade
(as a basic characteristic of the national economy’s scientific potential);

« the number of population involvement in R&D.

Table 1 presents the average values of selected indicators of scientific
activity in the sampled countries for the period of 2000-2023.

The lowest average R&D expenditures for the specified period are
observed in Romania (0.45% of GDP). Lower than the average for the
sample — 1.58% of GDP - during the analysis period, "scientific"
expenditures were recorded in Cyprus and Malta, Latvia, Bulgaria, Ukraine,
Slovakia, Greece, Lithuania, Poland, Croatia, Hungary, Spain, Portugal,
Italy, Ireland, Luxembourg, Estonia and the Czech Republic. The leaders of
the sample were Finland (3.18% of GDP) and Sweden (3.36% of GDP).
It should be noted that not only the share of R&D expenditures, but also the
structure and institutional capacity of the respective economies determine
their sustainability and development potential.

Given current development trends, it is expedient to evaluate each
national economy by the share of its high-tech exports in the overall structure.
On average, 15.85% of products (goods, works, services) exported by the
sample countries during the period 2007—-2023 were high-tech.

The indicator ranged from 5.88% (Portugal) to 38.80% (Malta).
However, it is worth considering the structural specifics of the economy and
institutional traditions of Malta, as well as the extremely high volatility
and predominantly downward dynamics of that country's indicator, which
decreased from 53.02% in 2000 to 43.27% in 2023. This indicator was high
in Hungary, Cyprus, Norway, Switzerland, the United Kingdom, the
Netherlands, France, Iceland, and Ireland.
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Table 1
Indicators of scientific activity in European countries in 2000—2023

Number of persons

Annual GDP R&D Share of high-tech .
Country growth per capita, | expenditure, exports, % of exported i I R&D
% % of GDP goods* persons per 1 million
population***

Austria 0.92 2.73 13.59 4584
Belgium 1.09 2.38 12.90 4261
Bulgaria 4.39 0.63 9.12 1762
United Kingdom 1.04 2.01 23.22 4141
Greece 0.95 0.87 12.03 2631
Denmark 1.08 2.77 15.38 6593
Estonia 351 1.37 18.32 3151
Ireland 3.76 1.26 29.59 4001
Iceland 1.63 2.45 29.01 6 634
Spain 0.97 1.22 7.44 2 696
Italy 0.40 1.25 7.96 1904
Cyprus 1.82 0.49 20.71 1112
Latvia 459 0.58 14.81 1805
Lithuania 4.88 0.87 11.88 2839
Luxembourg 0.84 1.36 751 4716
Malta 3.61 0.55 38.80 1562
Netherlands 1.14 1.96 24.66 4195
Germany 1.12 2.79 16.61 4298
Norway 0.75 1.74 21.39 5652
Poland 3.89 0.89 8.76 2174
Portugal 0.88 1.24 5.88 3606
Romania 4.44 0.45 9.92 925

Slovakia 3.31 0.72 9.11 2572
Slovenia 2.15 1.89 6.87 3789
Hungary 2.77 1.20 20.14 2581
Ukraine 2.45 0.70 6.05™ 1228
Finland 1.04 3.18 11.93 7449
France 0.85 2.17 25.02 4011
Croatia 3.04 0.92 10.43 1751
Czech Republic 224 1.56 18.60 3052
Switzerland 0.97 2.86 22.72 4553
Sweden 1.34 3.36 16.97 6336

* |In 2007-2023

**|n 2011-2023

*** Using an adjusted methodology for countries with a population of less than 1 million: Iceland,
Luxembourg, and Malta.

Source: calculated and compiled by the authors based on (World Bank Open Data, 2025a3;
2025b; 2025c; 2025d).

It should be noted that 6 European economies entered the top 10 most
innovative in the world (Switzerland — 1st place; Sweden — 2nd; Great Britain —
6th, Finland — 7th; Netherlands — 8th; Denmark — 9th place) (Global Innovation
Index, 2025). For Ukraine, the indicator was calculated over the period of
20112023 and was characterized by moderate growth from 4.51% at the
beginning of the period to 6.69% at the end. The dominance of raw materials
and low-tech products in the export structure indicates the extensive nature
of national production, significantly reducing the competitive potential of the
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economy. Ukraine ranks 66th out of 139 countries studied by the criterion of
innovativeness.

In the socio-demographic context, it is important to distinguish the
social stratum of people directly involved in R&D — scientific and technical
personnel. Nordhaus (2015) formulated the singularity hypothesis, according
to which the rapid growth of automated computing and the development of
artificial intelligence will soon cross a certain limit (singularity), after which
economic growth will accelerate, and heterogeneous improvements will
crucially transform the national economy. However, that will unlikely lead
to a rapid reduction in the number of scientific and technical personnel, but
will only free them from information collection and processing operations.
Instead, the generation of ideas, the formulation and verification of
hypotheses, and other highly intellectual activities of scientific and technical
personnel become critically important.

To ensure comparability of indicators for sampled countries that differ
significantly in population size, we estimated the number of people involved
in R&D per 1 million population of the respective country. The average
indicator for the sample over the period was 3.518 people per 1 million
population. It was the highest in Finland, and the lowest in Romania (7.449
and 925 people per 1 million population, respectively). The level of
population involvement in R&D was also high in other Nordic countries:
5.562 people per 1 million population in Norway, 6.336 people per 1 million
population in Sweden, 6.593 people per 1 million population in Denmark,
6.634 people per 1 million population in Iceland (adjusted for the actual
population size of the country). The involvement of the population in R&D
not only contributes to the increase in the technological advancement of
production, but is also a sign of a successful individual career trajectory.
Conversely, the reduction in the corresponding social and labor stratum may
indicate an imperfect governmental policy in the labor sphere, a decrease in
the prestige of scientific professions, etc., which should be regarded while
preparing the development strategies for the relevant national economies.

Until 2016, the level of involvement in R&D in Ukraine exceeded
1.000 people per 1 million population, and since 2017, it reduced almost
twice. However, those dynamics can be explained by the mass migration of
highly qualified citizens due to russian military aggression, large-scale
destruction of scientific and technical infrastructure, and temporary
occupation of territories. In addition, military actions have necessitated a
revision of the budget expenditures’ structure in favor of strengthening
defense capabilities. State funding of science is insufficient. The average
ratio of public expenditures on scientific and technical activities for the
period of 20202024 was 0.22% of GDP, the expected indicator for 2025 is
0.17% of GDP (at the 2024 level).

In view of the above, it is necessary to comprehensively apply the
institutional tools for regulating scientific and technological development,
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involving both public and private financial resources. It seems rational to
create such scientific and technological ecosystem, where the government,
educational and scientific institutions as well as business entities can become
full partners, directing their efforts and resources to achieve a common goal,
such as ensuring sustainable economic development on an innovative basis.

3. Priorities of financial policy for human capital development

Creating the most favorable conditions for the sustainable and
intensive development of human capital (as a basic endogenous factor for
ensuring social and economic growth) is an urgent and important task of
implementing financial policy. Strengthening and improving the mechanism
for coordinating the elements of the innovation system is actualized under
the conditions of joint public-private financing of development and
production of high-tech goods, works and services.

Public demands for obtaining competitive quality of education should be
in the focus of public financial and economic policymakers. The outflow of
applicants abroad and a significant deterioration in the demographic structure of
Ukrainian society are a direct consequence of the insufficient demand for this
group of services since the 1990s. Intensive military operations act as a kind of
catalyst for depopulation processes, accelerating the emigration, in particular the
young age stratum. According to the UN, as of October 2025, 5.75 million
Ukrainians had been forcibly displaced as a result of the full-scale invasion (UN.
Ukraine Refugee Situation, 2025). At the same time, according to the European
Commission, as of August 2025, 4.3 million Ukrainians had received temporary
protection status in the EU member states (European Commission, 2025).

That highlights the need to improve the functioning principles of the
higher education system in terms of its deeper integration with science. Both
the funding system itself and the method of implementing R&D results into the
educational process require transformation. It is essential to strengthen
the applied aspects of educational programs, improve the mechanism for
independent assessment of the education quality as well as the financial capacity
of educational and scientific institutions. A positive factor in domestic
innovation activity is the guaranteed basic funding of scientific activity for
universities that have research or national status. The purposefulness of the
state's intentions to ensure qualitative changes in the industry is evidenced by
budget funding (based on competitive tasks and in accordance with the strategic
priorities of science and technology) of fundamental and applied research
(Kanevaetal., 2022). At the same time, during the competitive selection of such
projects, it is important to take the specifics of the field of scientific activity into
account, which directly affects the volume of financial support needs.

The close relationship between market demands and the content of
higher education programs should meet the requirements of the modern
economy. The competitiveness of education can be strengthened by directly
involving employers in internship programs, preparing scientific and
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methodological support for educational courses, giving open lectures,
holding round tables, forums, seminars and conferences. Positive synergy of
cooperation between education and business is possible on the basis of a
targeted order for the training of highly qualified specialists.

According to Acemoglu and Robinson (2025), quality of education
contributes to the economic culture formation, the elimination of conflicts
between economic agents and has a positive impact on human capital.
Acemoglu (2023) emphasizes that the entire positive potential of innovations
can be "distorted" if the latter are not adequately interpreted through the
market mechanism. Therefore, to intensify economic growth, it is necessary
to stimulate investments in human capital development.

Underfunding of fundamental research leads to the inevitable loss of
scientific and technical personnel; whose new training is quite problematic
and costly. It is even unlikely that further increase in funding of this area will
help to return the professionals (who have changed their profession or
emigrated). Therefore, such research requires systematic and consistent
support. Fundamental research should develop according to the principles of
stimulating scientific competition, improving the financing tools of scientific
institutions and organizations, in particular the National and sectoral acade-
mies of sciences, and coordination between elements of scientific
infrastructure, the network of higher education institutions and business
entities of the real sector of the economy.

The tools of structural-functional analysis and performance based
budgeting are the most appropriate for assessing the effectiveness of
investments in the scientific sphere. Economic, social and technological criteria
(in particular, ensuring the international competitiveness of domestic
knowledge-intensive industries, harmonizing research topics with the priorities
of institutional modernization and the strategy of social and economic
development) should be taken into account when making decisions on the
allocation of public resources for scientific research. Science is a system-
forming endogenous element of the innovative model of economic
development.

Further improvement in the architectonics of human capital’s financial
regulation requires increasing the accuracy of forecasting innovation activity
and strengthening control over the economic development programs’
implementation efficiency. It is necessary to ensure the consistency of the
budget programs’ preparation with the strategic priorities of innovative
development. Special attention deserves planning of the main spending units’
activities and development of simple and understandable methodology for
monitoring and controlling their effectiveness. Moreover, it is necessary to
improve the institutional framework of the mechanism for medium-term
forecasting of social and economic development.

For a long time, targeted private financing using funds from
individuals and legal entities was an alternative to public financing of
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education and science. In particular, the practices of direct ordering of
educational services or performing a set of research works were widespread.
Currently, the other mechanisms have proven themselves in this area. Those
mechanisms are fundraising, crowdfunding, crowdsourcing, and endowment
funds. Although in those cases mainly private financial and other resources
are used, the intentions of their owners are different from targeted individual
financing. Donors of such resources are guided not only by the desire to
obtain private benefit, but also by an orientation towards the public good.
Mazaraki and Volosovych (2023) note that the dynamics and scale of
development of these practices have already led to the transformation in
investment relations due to the active use of FinTech solutions, which opens
up the new opportunities for the sustainable development of the educational
and scientific spheres.

An endowment is an integral component in the financing system of both
private and public educational institutions in countries with advanced
economies. It is an institutionally separate perpetual fund, which is created on
the basis of charitable contributions (both in the form of fundraising and using
crowdfunding platforms) from donors and is used to finance the human capital
development. An endowment allows to provide educational scholarships,
research grants, without burdening the state and local budgets. Typically, the
educational institution receiving the endowment invests donor funds and uses
the corresponding investment income for its own needs. The first known
example of an endowment is the allocation of personal funds by Countess
Margaret Beaufort in 1502 to a special fund for a personal professorship in
Cambridge and Oxford (Collinson et al., 2003).

Endowments have become particularly widespread in the United States,
where the American Council on Education identifies two main tasks: ensuring
financial sustainability of educational institutions in conditions of economic
uncertainty and achieving greater flexibility in the complex of financing issues. In
2015, the capitalization of endowments of 89 educational institutions in the
United States exceeded 381.00 billion USD and had a tendency to grow
(Ryan Jr., 2016). As of 2024, for 648 universities and colleges capitalization of
endowments exceeded USD 873.70 billion (NACUBO, 2025, February 12).
The median endowment is USD 243.00 million; about 30% of all higher
education institutions have endowments of up to USD 100 million inclusive. In
2015, the top 10 in terms of endowment capitalization included two public
universities: the University of Michigan and the University of Texas System
(Ryan Jr., 2016). In 2024, they were joined by the Texas A&M University
System and the University of California (NACUBO, 2025, February 12).
Many higher education institutions with a relatively small number of applicants
have significant endowment funds that fully cover the cost of organizing the
educational process. The endowment is so important to US education that
Harvard University, with the largest capitalization at USD 51.98 million,
even bears the name of the donor who made the first contribution to its
endowment fund.

148 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6



FINANCE

In Ukraine, a successful case of fundraising campaigns in the field of
human capital development is the KSE Foundation. Donations from domestic and
international philanthropists, the Ukrainian business community are directed to
educational grants for target categories — military personnel, their children, people
who lost their homes as a result of the war, etc. International fundraising allows
an educational institution to attract the largest number of financial resources; in
2024 alone, more than 37 million USD were accumulated, of which 86% were
funds from American donors (Forbes Ukraine, 2025). Fundraising companies
require high trust in the use of funds, a proper background of the institution and
the development of a fundraising ecosystem, which assumes the presence of an
appropriate level of economic culture.

Barro (1996) notes that economic growth is promoted not only by
institutional, but also by financial factors. The quality of public administration,
prioritization of vectors and the structure of public expenditures, etc. are of
particular importance. Sala-i-Martin and Barro (1995) developed a model
of technology diffusion, emphasizing the division of public spending into
productive and unproductive groups. In addition to spending on human resource
development (education, applied and fundamental science, health care), budget
spending on the development of technological weapons is also recognized as
productive. Under a full-scale invasion, the development of the high-tech military
sector can become a driver for economic growth. Hence, it is necessary to increase
investment in this sector and promote the attraction of private, including foreign,
financial resources. As a strategic investor, the state serves as a certain reference
point for business entities. The institutional environment for the development of
the economy’s defense-industrial sector should be improved.

Financial policy should be aimed at building an effective structure of
the economy, stimulating innovation and investment activity of business
entities. Its tools can have different mixes of administrative and tax incen-
tives, effectively contributing to the competitive environment’s development
and functioning. The creation of full-cycle production in cooperation with
foreign investors is a modern requirement. It is advisable to simplify
permitting procedures, which can contribute to the growth of the knowledge-
intensive economy. At the same time, it is the state that must guarantee the
protection of property rights of foreign investors, as well as provide certain
fiscal benefits, adhering to the principles of targeting, timeliness and overall
efficiency. The tools of tax incentives for the R&D sector, which has a
positive effect on expanding the share of the knowledge-intensive economy,
should be applied.

Conclusions

Human capital is a basic element of economic growth models. The
impact of a specific assessment indicator of human potential — the Human
Development Index (HDI) — on the growth rates of the national economy is
positive. For most of the sampled countries, the dynamics of the HDI was
upward, which is associated with both an increase in the quality of medical
care and the improvement of educational practices, increased accessibility of
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education for all segments of the population, as well as the expansion in
social production. Using a regression model, a positive relationship between
the human development indicator and real GDP per capita was found. The
dominance of the growth rates of emerging markets compared to advanced
economies in the region is explained by different starting positions, the need
for comprehensive institutional reforms, and the gradual "equalization™
of social and economic indicators as a result of integration.

The relationship between the indicator of public spending on
education and economic growth is nonlinear due to the presence of a certain
non-normalized lag between the acquisition of the necessary educational
competencies by an individual and the time when that individual will be able
to apply them. Education is closely related to science, and both areas are
inextricably linked to the economy’s technological development level.
Proper financing of the R&D sector has led to the fact that 6 European
countries have entered the top 10 most innovative economies in the world. It
Is important to consistently and systematically apply effective institutional
tools for regulating scientific and technological development with the
involvement of both public and private financial resources. Moreover, it is
necessary to create a scientific and technological ecosystem in which
the state, educational and scientific institutions, as well as business entities
can become full partners in directing their efforts and resources to achieve a
common goal, such as ensuring sustainable economic development on
an innovative basis.

This research confirmed the hypothesis of the existence of a stochastic
relationship between public and private investments in human potential
development, education, science and technology, the improvements in the
institutional architectonics of the national economy and its growth.

The specific high-tech military research sector deserves special
attention, the potential of which has been fully revealed in Ukraine since the
full-scale russian invasion, and in the future has a chance to become a driver
of growth. Public financial policymakers should focus especially on
increasing the usage efficiency of state and local budgets; increasing public
investments in the economy’s technological sector. The tools of structural and
functional analysis and performance based budgeting are the most appropriate
when assessing investments’ in the scientific sphere efficiency. Economic,
social and technological criteria should be considered when making decisions
on the public resources allocation for scientific research. Funding for scientific
and technological activities at the level of 0.17% of GDP in 2024 and 2025 is
critically low. The state should promote the attraction of private investment in
the fields of education, science and high-tech economy. Alternative funding
sources for grants for education and scientific research are fundraising,
crowdfunding, crowdsourcing, and endowment funds. It is important to
strengthen trust in the use of these funds, to increase the financial capacity of
educational institutions, and to develop an ecosystem of extra-budgetary
financing.
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In further research, it is worth revealing the tools for increasing the
efficiency of using budget funds, in particular for human capital development
programs. The impact of fiscal incentives on European countries high-tech
sectors’ development should be investigated as well.

REFERENCE / CMTUCOK BUKOPUCTAHUX OXKEPEN

Acemoglu, D. (2023). Distorted innovation: does the market get the direction of technology right? NBER
Working Paper, (30922), 1-64. http://dx.doi.org/10.2139/ssrn.4349555

Acemoglu, D., & Robinson, J. A. (2025). Culture, institutions, and social equilibria: A framework. Journal
of Economic Literature, 63(2), 637-692. http://dx.doi.org/10.1257/jel.20241680

Barro, R. J. (1996). Determinants of Economic Growth: A Cross-country Empirical Study. NBER Working
Paper, (5698), 1-118. https://doi.org/10.3386/w5698

Boeing, P., Eberle, J., & Howell, A. (2022). The impact of China’s R&D subsidies on R&D investment,
technological upgrading and economic growth. Technological Forecasting and Social Change, (174),
121212. https://doi.org/10.1016/j.techfore.2021.121212.

Chugunov, I., & Kozarezenko, L. (2017). Govern-
ment financial regulation of human potential
development. Herald Kyiv National University
of Trade and Economics, 113(3), 116-132.
https://journals.knute.edu.ua/scientia-fructuosa/article/
view/817

UYyrynos I, Kozapesenko JI. Jlep>xaBHe (iHaHcOBe
PETyIIOBaHHS PO3BUTKY JIOACHKOTO ITOTEHIIaly.
Bicnux Kuiecbko2o0 Hayionanbno2o mop2ogensho-
exoHomiuno2o  yuieepcumemy, 113(3), 116-132.
https://journals.knute.edu.ua/scientia-fructuosa/article/
view/817

Chugunov, I., & Liubchak, I. (2024). Budgeting under martial law. Scientia fructuosa, (5), 4-14.
https://doi.org/10.31617/1.2024(157)01

Chugunov, I., Pasichnyi, M., Koroviy, V., Kaneva, T., & Nikitishin, A. (2021). Fiscal and monetary policy
of economic development. European Journal of Sustainable Development, 10(1), 42-42. https://doi.org/
10.14207/ejsd.2021.v10n1p42

Collinson, P., Rex, R., & Stanton, G. (2003). Lady Margaret Beaufort and Her Professors of Divinity at
Cambridge. Cambridge University Press. https://doi.org/10.1017/S0022046904590802

European Commission. (2025). The Eurostat Database. Beneficiaries of temporary protection at the end of
the month by citizenship, age and sex — monthly data. https://ec.europa.eu/eurostat/databrowser/view/

migr_asytpsm__custom_13123513/bookmark/table?lang=en&hbookmarkld=88e809cf-3f21-4128-h411-

462734807565&8¢€=1727951595973

Forbes Ukraine. (2025). Graduate business school.
KSE was on the verge of bankruptcy ten years ago.
How it grew from a master's program to a university
with a budget of $5 million and a thousand students.
https://forbes.ua/lifestyle/vishcha-shkola-biznesu-
desyat-rokiv-tomu-kse-bula-u-krotsi-vid-bankrut-
stva-yak-vona-virosla-z-magisterskoi-programi-v-
universitet-z-byudzhetom-u-5-min-ta-tisyacheyu-
studentiv-04082025-31581

Forbes Ukraine. (2025). Buna tikosna 6i3Hecy. Jlecsats
pokiB Tomy KSE Oyna Ha kpok Bin GaHkpyTcTBa. Sk
BOHa BHpOCIAa 3 MariCTepchkoi IporpamMu B
yHiBepcuTeT 3 OrompkeroM y $5 MIH Ta THCSYEO
crynentiB. https://forbes.ua/lifestyle/vishcha- shkola-
biznesu-desyat-rokiv-tomu-kse-bula-u-krotsi-vid-bankrut-
stva-yak-vona-virosla-z-magisterskoi-programi-v-
universitet-z-byudzhetom-u-5-min-ta-tisyacheyu-
studentiv-04082025-31581

Global Innovation Index 2025: Innovation at a
Crossroads — Unlocking the Promise of Social
Entrepreneurship. Geneva: World Intellectual
Property Organization, (2025). https://doi.org/10.34667/
tind.58864

I'moGanbuuii inaexc iHHOBaIN 2025: Innosayii na
po30opidcoici — Poskpumms nepcnekmug coyiab-
Ho2o nionpuemnuymea. Yenena: BeecBiTHs opraHi-
3allist iHTeNeKTyanbHOI BriacHocTi, (2025). https://doi.org/
10.34667/tind.58864

Hanushek, E. A., & Woessmann, L. (2020). Educat

ion, knowledge capital, and economic growth. The

economics of education, 171-182. http://dx.doi.org/10.1016/B978-0-12-815391-8.00014-8

llyina, A. (2021). Investment in human capital is an
innovative resource of the economy. Herald Kyiv
National University of Trade and Economics, 139(5),
47-60. https://doi.org/10.31617visnik knute.2021(139)03

Inpina A. (2021). InBecTwIIil y JTFOICHKIIT KarTiTan — iHHOBa-
LiiHMI pecypc eKOHOMIKHL. Bichux Kuiscvkoeo HayioHamy-
HO20 MopeosenbHO-eKoHOMIuHO20 YHigepcumenty, 139(5),
47-60. https://doi.org/10.31617/ visnik knute.2021(139)03

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6

151



FINANCE

Ilyina, A. (2022). Budget investment in human capital in
a major crisis. Scientia fructuosa, 142(2), 21-35.
https://doi.org/10.31617/visnik.knute.2022(142)02

Ieina A. (2022). InBecTHIil y TIOACHKUH KariTal —
iHHOBaL[iiHUI ~ pecypc  ekoHOMikW.  Scientia
fructuosa, 142(2), 21-35. https://doi.org/10.31617/
visnik.knute.2022(142)02

Jones, C. I. (2023). The Al dilemma: Growth versus existential risk. American Economic Review: Insights,
6(4), 575-590. https://doi.org/10.1257/aeri.20230570

Jorgenson, D. W., & Fraumeni, B. M. (2020). Investment in education and US economic growth. In The US

savings challenge, 114-149. Routledge. https://ideas.repec.org/p/fth/harver/1573.html

Kachula, S. V. (2023). Financing of higher education:
current trends and prospects. Investytsii: praktyka ta
dosvid, (18), 7-12. https://doi.org/10.32702/2306-
6814.2023.18.7

Kauymna, C. B. (2023). dinancyBaHHs BUILOi OCBITH:
CyJacHI TEHJICHIi Ta TEpPCHeKTHBH. [Heecmuyii:
npakmuka ma ooceio, (18), 7-12. https://doi.org/
10.32702/2306-6814.2023.18.7

Kaneva, T., Chugunov, I., Pasichnyi, M., Nikitishin, A.,
& Husarevych, N. (2022). Tax policy for economic
recovery and sustainable development after
COVID-19. Problemy Ekorozwoju, 17(2), 102-109.
https://doi.org/10.35784/pe.2022.2.11

Kanega, T., UyryHos, L., [Taciunmii, M., Hikitems, A.,
ta ['ycapesuy, H. (2022). I[TogaTkoBa MoOMiTHKA IS
€KOHOMIYHOTO BiJHOBJIEHHS Ta CTAJOTO PO3BUTKY
micis COVID-19. Ilpobnemn noskima, 17(2),
102-109. https://doi.org/10.35784/pe.2022.2.11

Khachatrian, V., Nepytaliuk, A., Pasichnyi, M., Nasibova, O., Tabenska, J. (2023). Demographics’ impact
on economic growth in Central Europe and the Baltic states. Economics — Innovative and Economics
Research Journal, 11(s1), 37-54. https://doi.org/10.2478/e0ik-2023-0062

Kucera, J., & Fil'a, M. (2022). R&D expenditure, innovation performance and economic development of the
EU countries. Entrepreneurship and Sustainability Issues, 9(3), 227-241. https://doi.org/10.9770/
jesi.2022.9.3(14)

Kussaiynov, T. A., Mussina, G. S., Bulkhairova, Z. S., & Saimagambetova, G. A. (2023). Financing the
development of human capital and the efficiency of the economy of Kazakhstan: analysis of the relationship.
International Journal of Business Information Systems, 42(2), 153-169. https://doi.org/10.1504/
1JBI1S.2020.10031671

Maug, E. G. (2025). Financing Human Capital: A Survey and Synthesis. European Corporate Governance
Institute — Finance Working Paper, 1073. https://dx.doi.org/10.2139/ssrn.5325584

Mazaraki, A., & Umantsiv, Yu. (2025). Economic policy in the context of global instability. Scientia
fructuosa, 159(1), 4-26. https://doi.org/10.31617/1.2025(159)01

Mazaraki, A., Roskladka, A., & lvanova, O. (2021).
China’s digital policy: system analysis and
implementation prospects for Ukraine. Herald Kyiv
National University of Trade and Economics,
137(3), 4-17. https://doi.org/10.31617/visnik.knute.
2021(137)01

Masapaki, A., Pocknanka, A., & IBanosa, O. (2021).
Hudposa momituka Kutaro: cucremHHit aHami3 i
NEPCHEeKTUBH BIPOBADKEHHS sl YKpaiHu. Bicnux
Kuiscvbroco nayionanbnozo mopeogenbHo-eKoHOMIY-
noeo  ynieepcumemy, 137(3), 4-17. https://doi.org/
10.31617/visnik.knute.2021(137)01

Mazaraki, A. A., & Volosovych, S. V. (2023). Donation-
based crowdfunding under conditions of counteracting
armed aggression. Scientia fructuosa, 147(1), 4-16.
https://doi.org/10.31617/1.2023(147)01

Masapaki, A. A., & Bomocosuy, C. B. (2023).
Kpayadanauar GmaromiifHOCTI B yMOBax MpOTHIIT
36poiiniit arpecii. Scientia fructuosa, 147(1), 4-16.
https://doi.org/10.31617/1.2023(147)01

NACUBO. (2025, February 12). National Association of College and University Business Officers. U.S.
Higher Education Endowments Report 6.8% 10-Year Average Annual Return, Increase Spending to a
Collective $30 Billion. https://www.nacubo.org/Press-Releases/2025/US-Higher-Education-Endowments-
Report-10-Year-Average-Annual-Return

Nazukova, N. M. (2021). A toolkit for assessing the | Hasykoea, H. M. (2021). IuctpymeHTapiii OL{iHKH

directions of budget financing of education in post-
crisis conditions. Ekonomika i prohnozuvannia, (3),
118-130. https://doi.org/10.15407/eip2021.02.118

HampsMiB ~ OFOJDKETHOrO  (DiHAHCYBaHHS OCBITH Y
TOCTKPH30BUX YMOBaX. EKOHOMIKA i npocHO3V6aHHs,
(3), 118-130. https://doi.org/10.15407/eip2021.02.118

Nordhaus, W. D. (2021). Are we approaching an economic singularity? Information technology and the
future of economic growth. American Economic Journal: Macroeconomics, 13(1), 299-332.
http://dx.doi.org/10.1257/mac.20170105

Ryan, Jr., C. J. (2016). Trusting U.: Examining University Endowment Management. Journal of college and
university law, (42), 159-211. https://www.nacua.org/docs/default-source/jcul-articles/volume-42/42_
jeul_159.pdf?sfvrsn=c65e64be_12

152 ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6



FINANCE

Sala-i-Martin, X. X., & Barro, R.J. (1995). Technological diffusion, convergence, and growth. Yale
University Economic Growth Center Discussion Paper, (735), 1-43. https://hdl.handle.net/10419/160652

Simionescu, M., Pelinescu, E., Khouri, S., & Bilan, S. (2021). The Main Drivers of Competitiveness in the
EU-28 Countries. Journal of competitiveness, 13(1), 129-145. https://doi.org/10.7441/joc.2021.01.08

Tirelli, M., & Spinesi, L. (2021). R&D financing and growth. Economics of Innovation and New
Technology, 30(1), 24-47. https://doi.org/10.1080/10438599.2019.1666505

UN. Human Development Reports. (2025). https://hdr.undp.org/data-center/human-development-index#/

indicies/HDI

UN. Ukraine Refugee Situation. (2025). https://data.unhcr.org/en/situations/ukraine

World Bank Open Data. (2025a). GDP per capita
growth (annual 9%). https://data.worldbank.org/
indicator/NY.GDP.PCAP.KD.ZG

Biokpumi oani CsitoBoro 6anky. (2025a). 3poc-
tagas BBII Ha nymry HacenenHs (piuHe %).
https://data.worldbank.org/indicator/NY.GDP.PCA
P.KD.ZG

World Bank Open Data. (2025b). High-techno-
logy exports (% of manufactured exports).
https://data.worldbank.org/indicator/TX.VAL.TEC
H.MF.ZS

Bioxpumi oani CsitoBoro 6anky. (2025b). Excnopr
BHCOKOTEXHOJIOTIYHIX ToBapiB (% BiI excrmopry
mpoMHUCIIOBoi Tpoxykiii). https://data.worldbank.org/
indicator/TX.VAL.TECH.MF.ZS

World Bank Open Data. (2025c). Research
and development expenditure (% of GDP).
https://data.worldbank.org/indicator/GB.XPD.RSD
V.GD.ZS

Bioxkpumi oani CsitoBoro 6anky. (2025c). Burpatn
Ha JochmikeHHS Ta po3podku (% Big BBII).
https://data.worldbank.org/indicator/GB.XPD.RSD
V.GD.ZS

World Bank Open Data. (2025d). Researchers in R&D
(per million people). https://data.worldbank.org/
indicator/SP.POP.SCIE.RD.P6

Binkpuri gani CeitoBoro 6anky. (2025d). Hocmin-
HUKH B TaJTy31 JOCIIIKCHB Ta po3p00OK (Ha MUTBIHOH
oci6). https://data.worldbank.org/indicator/SP.POP.
SCIE.RD.P6

Zumeta, W., Breneman, D. W., Callan, P. M., & Finney, J. E. (2012). Financing American higher education
in the era of globalization. Harvard Education Press. https://doi.org/10.17763/1943-5045-82.3.434a

Conflict of interest. The authors certify that they don't have any financial or non-financial interest in the subject matter
or materials discussed in this manuscript; the authors have no association with state bodies, any organizations or
commercial entities having a financial interest in or financial conflict with the subject matter or research presented in the
manuscript. Given that the authors are affiliated with the institution that publishes this journal, which may cause potential
conflict or suspicion of bias and therefore the final decision to publish this article (including the reviewers and editors) is
made by the members of the Editorial Board who are not the employees of this institution.

The authors received no direct funding for this research.

Chugunov, 1, Pasichnyi, M., & Nepytaliuk, A. (2025). Financial policy for human capital development. Scientia fructuosa,

6(164), 134-153. http://doi.org/10.31617/1.2025(164)09

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2025. N2 6

Received by the editorial office 22.09.2025.
Accepted for printing 29.10.2025.
Published online 16.12.2025.

153



FINANCE

DOI: http://doi.org/10.31617/1.2025(164) 10
UDC 504:336.06-043.86=111

TOMIC Nenad
https://orcid.org/0000-0003-1565-3197

Associate Professor Economics
of the University of Kragujevac
3, Liceja Knezevine St.,

34000, Kragujevac, Serbia

ntomic@kg.ac.rs

JAKSIC Milena
https://orcid.org/0000-0003-0553-6085

Full Professor,

of the University of Kragujevac
3, Liceja Knezevine St.,

34000, Kragujevac, Serbia

milenaj@kg.ac.rs

STANKOVIC Predrag
https://orcid.org/0009-0004-6657-6544

Postgraduate Student

of the University of Kragujevac
3, Liceja Knezevine St.,

34000, Kragujevac, Serbia

predrag.stankovic@ef.kg.ac.rs

THE ROLE OF GREEN BANKING
IN THE DEVELOPMENT
OF SUSTAINABLE FINANCE

This paper explores the critical role of green
banking in advancing sustainable finance, a concept
increasingly vital for supporting economic activities
with positive environmental and social impacts by
integrating environmental, social, and governance
(ESG) criteria into financial decision-making.
Green banking, which directs financial activities
towards environmentally sustainable projects and
promotes eco-friendly practices, represents a trans-
formative process within the financial sector. The
aim of this research is to determine green banking s
contribution to sustainable finance, examining
potential conflicts of interest and the sufficiency of
green banking strategies alone to achieve sustai-
nable finance outcomes.

The findings reveal that green banking serves as
a central mechanism within the broader sustainable
finance framework, translating sustainability goals
into actionable financial strategies through internal
‘greening’ operations and specialized products like
green loans. The integration of FinTech significantly
amplifies these benefits by reducing costs, enhancing
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POJIb 3EJIEHOIO BAHKIHIY
Y PO3BUTKY CTAJIOIO
OIHAHCYBAHHA

Jocniooiceno  kpumuuny ponv  “'3enenoo"
OAHKIBCLKO2O 0OCIY208YBAHHSL 8 NPOCYBAHHI CMaA-
J1020 (PiHAHCYBaHHSL, KOHYENYIl, SIKa cmae ece OLbuL
8aICIUB0I0 Ol NIOMPUMKU  EeKOHOMIYHOI Oisib-
HOCMI 3 NO3UMUGHUM EKOJIOSTYHUM 1 COYIATbHUM
BIIUBOM ULTAXOM THMEZpayii eKOI02IYHUX, COYianb-
Hux ma ynpaenincokux kpumepiie (ESG) y npoyec
nputinamms - pinancosux piuienv. Exonoeiunuil
baHKiHe, IKULL CNPAMOGYE (DIHAHCOBY OUSLILHICIb HA
€KONOSTUHO CMILIKI NPOEKMU MA CHPUSLE eKON0IUHO
YUCTNUM NPAKMUKAM, € MPAHCHOpMayiiHum npo-
yecom y inancoeomy cexmopi. Mema Ooci-
0#CeHHsA NOTIAAE 8 MOMY, W00 BUIHAUUMU BHECOK
3e1eH020  OaHKIHZY 8 cmane  (DiHAHCYBaHHS,
GUGUUBUIL NOMEHYIUHI KOHMIIKMU iHmepecié i
Q0CMAmHicmy OOHUX MIbKU CIPAMESitl 3eIeHO20
OaHKiH2Y 0Nl QOCSCHEHHs! pe3yIbmamie Cmano2o
Qinancyeanms.

Ompumani pe3ynemamu noxKazyioms, o
"senenutl” OAHKIHZ CIYICUMb YESHMPATLHUM
MEXaHmizMoM V WUpwitt. cmpyKkmypi cmanoco
inancyeanis, nepemeopiooyu Yini cmanoeo pos-
BUMKY 8 0i€6l (IHAHCOBI cmpamezii 3a OONOMO20H0
eHympiwHix onepayii "o03enenennn” ma cneyiani-
308aHUX NPOOYKMi6, makux sK "seneni" kpedumu.
Inmeepayisn FinTech 3nauno nocuntoe yi nepesazu
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bank reputation, and mitigating risks in green
lending through advanced data analytics and trans-
parency. While typically aligned, the study high-
lights potential conflicts between short-term profita-
bility and long-term sustainability, and the broader
scope of sustainable finance which also encom-
passes social dimensions and systemic transfor-
mation beyond green banking’s more concrete
objectives. Despite challenges like low awareness
and greenwashing risks, green banking offers
substantial opportunities for competitive advantage,
risk management, and market differentiation, rein-
forcing its strategic significance in fostering a
resilient and sustainable financial future. Achieving
these long-term goals requires international coordi-
nation and transparent reporting.

WLTIAIXOM CKOPOYEHHSA 8Umpam, NiosUWeH s peny-
mayii 6anKy ma nom SKUeHHs PUUKIG y 3eIeHOMY
KpeoumyeauHi 3a808KU POWUPEHIl aHanimuyi
Oanux i mnpozopocmi. Xoua 3azeuuan yi yini
V320001CeHi, O00CTIONHCeHHsT NIOKPeCIoe NomeH-
Yitini  KOHGQUIKMU  MidC ~ KOPOMKOCHPOKOBOKO
npuUOYmMKogicmio  ma  00820CHPOKOBOI0  CMill-
KICmIo, a maxodiC WUPWIULl Cnekmp cmanozo
QiHancy8anms, AKUL MAKOHC OXONTIOE COYIANbHI
acnekmu ma CUCMeMHI NepemeopeHHs, 6UX00AHU
3a medxci Oiibl KOHKpemHux yinetl 3eneHozo OaH-
Kiney. Heszsaoicaiouu na maxi 6UKIUKY, AK HUKA
obisHanicme i pusuxu "zenenux” onepayii,
"senenutl” OAHKIHE NPONOHYE 3HAYHI MOJMCIU-
60Cmi 0151 OMPUMAHHS KOHKYPEHMHOI nepesazu,
VIPAGIHHS pusuKamu ma ougepeHyiayii puHKy,
Wo niocumioe 1020 cmpameziute 3HA4eHHs y CEo-
PEHHI CIIIKo20 ma cmanozo QiHaHco8020 Matioym-
Hbo20. [locacnenns yux 00620cmpoKosux yineu

BUMARAE MIJCHAPOOHOT KOOPOUHAYIi ma npo3opoi
36iMHOCHII.

Kniwouoei cnoea: 3eneHuii OaHKiHr, cTajie

Keywords: green banking, sustainable .
y g g (iHaHCYBaHHSI.

finance.

JEL Classification: G21, G28, Q56.

Introduction

The concept of sustainable finance is gaining increasing importance
as a mechanism for supporting economic activities that have a positive
impact on the environment and society. Sustainable finance entails the
integration of environmental, social, and governance (ESG) criteria into
financial decision-making. This paradigm of financial management not only
aims at generating profit but also emphasises responsibility towards the
environment, society, and future generations. In the contemporary business
environment, companies are increasingly recognising the importance
of integrating sustainable practices into their operations, not only due to
regulatory requirements but also in response to the growing consumer
demand for sustainable products and services.

Financial institutions, such as banks, investment funds, and insurance
companies, also play a key role in promoting sustainable finance. By
directing capital towards projects with positive social and environmental
Impacts, these institutions contribute to the creation of a sustainable
economy. Investors are increasingly recognising the importance of consi-
dering sustainability factors when making investment decisions, as a growing
body of studies demonstrates that sustainable investments can generate
competitive returns.

In parallel with these tendencies, the development of green banking
represents a revolution in the financial sector, enabling greater sustainability,
innovation, and improved access to environmentally friendly financial
services. Green banking refers to the practice of directing banking activities
towards financing environmentally sustainable projects and companies,
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thereby contributing to environmental protection and sustainable develop-
ment. The core idea of green banking is to provide support to third parties,
such as start-ups and organisations focused on sustainability, through
creative financial products and services. In this way, the development of
innovative solutions is encouraged, facilitating access to ecological options,
better resource management, and increased competition in the sustainable
finance market. This approach has the potential to radically transform the
way clients manage their finances in the context of sustainability, as well as
to foster innovation in the field of green bonds, sustainable lending, and
investments in renewable energy sources. Green banking not only enables
clients to engage in sustainable practices but also enhances transparency
regarding the environmental impact of their financial decisions. Furthermore,
it can improve the reputation of banks by attracting environmentally
conscious clients and strengthening trust in the financial system. Through
green initiatives, banks can enhance their competitive advantage while
simultaneously contributing to the global goals of sustainable development.

The subject of this paper is the relationship between sustainable
finance as an overarching trend and green banking as a transformative
process specific to a particular domain. The aim of the paper is to determine
the contribution of green banking to the development of sustainable finance.
The paper seeks to examine whether there are conflicting interests between
these two concepts and whether the strategies of green banking are sufficient
on their own to achieve the outcomes promoted by sustainable finance.

The first part of the paper will explain the concept of sustainable finance.
The second part will define the legal frameworks of green banking and its
principles of operation. The third part will provide a comparative overview of
the position of green banking and sustainable finance in terms of the strategies
they pursue, the products they employ, and the interests they advocate.

1. The concept and role of sustainable finance

The last three decades have been marked by two trends that at first
glance appear unrelated, yet in recent years have increasingly converged,
posing additional challenges for companies across all sectors. On the one
hand, digital transformation has become a key component of business
operations. As the number of people accessing the internet through mobile
devices grows, so does the amount of information available to the wider
public (Feng & Zhang, 2022). This has been facilitated not only by the
accessibility of devices but also by the rapid diffusion of new technologies
such as artificial intelligence, machine learning, the Internet of Things, big
data processing, blockchain, and 5G networks. On the other hand, the 2030
Agenda for Sustainable Development encompasses 17 Sustainable Develop-
ment Goals (SDGs) and represents a global call to action to eradicate poverty,
protect the planet, and improve the lives and opportunities of people
worldwide (Broccardo et al., 2023).
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Research on environmental, social, and governance (ESG) issues has
become a priority for companies. The importance of sustainable development
is recognised in both the literature and the public sphere, yet relatively few
studies are devoted to examining the development and impact of ESG factors
in specific industries. When discussing ESG risk management, the focus has
largely been on companies in the manufacturing and mining sectors, as the
sustainability trend originated in these areas. However, in the contemporary
economy, the trend encompasses not only green companies but also those
with strong corporate governance and social responsibility. Public companies
in other sectors, which are less exposed to environmental impacts, are also
beginning to pay more attention to ESG factors. Companies in the infor-
mation technology (IT) sector serve as examples of enterprises implementing
ESG principles. Although the IT sector has been among the slower adopters
of ESG practices, this gap presents an opportunity for IT companies to
increase their market value and attract investment by enhancing their ESG
components and addressing shortcomings in the field of sustainability
(Egorova et al., 2022).

Recommendations regarding sustainability in finance first appeared in the
1972 Stockholm Declaration and the Brundtland Report (The World Commission
on Environment and Development, 1987). These recommenddations included
suggestions for financial institutions, such as the World Bank, to incorporate
environmental and social risks into their design and investment processes. The
integration of non-financial factors, including ESG criteria, is currently driving
the transformation of the traditional financial system into a sustainable one
(Sun et al., 2015). Sustainable finance encompasses climate, green, and social
finance, while also taking a broader view of the long-term economic sustainability
of the organisations being financed, as well as the role and stability of the entire
financial system in which they operate. A financial system is considered
sustainable if it takes into account the needs and demands of the economy, society,
and the environment while performing its core functions, such as providing
savings opportunities and allocating capital (Zioto et al., 2021).

Some researchers argue that economic resources drive ESG
performance, while financial constraints influence companies’ capital invest-
ments and profitability. The growing demand for firms with strong ESG
ratings has led to significant changes within the financial industry. Over the
past few decades, investing in socially responsible companies has become a
major trend in the investment fund sector and one of the key topics in
financial research worldwide. Socially responsible investing (SRI) is broadly
defined as an investment process that involves identifying companies with
strong corporate social responsibility (CSR), with this indicator assessed
based on ESG metrics (Renneboog et al., 2008).

Green financing policies can increase financial constraints for
polluting companies, thereby influencing their behaviour. Directing financial
institutions and businesses towards greater responsibility can serve as an
effective means of maximising resource allocation efficiency and promoting
green development.
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2. Principles and implementation of green banking

Green banking represents a significant concept that seamlessly
integrates environmental factors into the core of banking management and
operational frameworks (Kartika et al., 2023). It is not an isolated activity but
is fundamentally designed to promote environmentally friendly practices and
actively reduce the carbon footprint arising from all banking operations.
Although the banking sector may be perceived as non-polluting due to its
service-oriented nature, this perception overlooks the profound direct and
indirect impact that banks have on the global ecological carbon footprint. As
primary providers of financial resources for various types of enterprises,
governments, and individuals, banks occupy a powerful position to shape
environmental outcomes. Consequently, green banking is recognized as an
indispensable strategy for mitigating negative environmental effects, directly
aligning with global imperatives such as Sustainable Development Goal 13
on climate action. This pivotal role also extends to promoting projects that
actively support climate initiatives and significantly contribute to achieving
the UN’s sustainability goals.

The emergence and development of green banking can be traced back
to 2003, when its initial focus was primarily on environmental preservation.
The term is often used interchangeably with sustainable or ethical banking.
Itis also frequently identified as an evolution or extension of digital banking,
although it significantly exceeds the scope of mere digital operations by
integrating sustainability aspects to avoid harmful environmental impacts.
Green banking, therefore, is not exclusively limited to digital transactions;
rather, it actively supports and finances sustainable economic ventures and
operations that inherently reduce negative environmental consequences. The
ultimate goal of green banking is to contribute to the achievement of
sustainable development (Meena, 2013).

Essentially, green banking operates on several key principles that
guide its implementation. One of the fundamental principles involves the
"greening" of internal operations, whereby banks proactively adopt practices
aimed at reducing their institutional environmental impact (Munitlak-
Ivanovi¢ et al., 2017). This is particularly evident in the widespread use of
digital banking, which is considered the most prevalent activity in green
banking. Digital banking encompasses a range of practices, including
paperless transactions, the expansion of online and mobile banking services,
the use of artificial intelligence and blockchain applications for tracking
green financing, digital reporting, e-statements, and the strategic placement
of ATMs. These efforts result in significant energy and natural resource
savings, reduced paper consumption, and less need for clients to travel to
branches, all of which have a positive environmental impact. In addition
to digital initiatives, banks also invest in green infrastructure, which includes
projects such as solar-powered ATMs, smart lighting, energy-efficient
buildings, and the installation of electric vehicle (EV) chargers within bank
premises. The primary aim of these internal efforts is the rational and optimal
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use of resources and energy, with the overarching goal of minimizing the
carbon footprint.

Another important principle is environmentally responsible financing,
often referred to as green lending. This principle challenges banks to design
and implement environmentally oriented policies, such as those aimed at
reducing carbon dioxide emissions and facilitating green transitions across
various industries. It mandates the promotion and financing of exclusively
environmentally friendly investments, thereby actively supporting sustai-
nable economic activities. Under this principle, a diverse range of specific
green financial products and services has emerged:

Green loans and Sukuk products are key instruments for financing
renewable energy projects, facilitating the purchase of electric vehicles,
providing green mortgages for energy-efficient homes, and allocating
subsidized loans for various investments and projects related to the green
transition. This also includes offering financial incentives for environ-
mentally friendly residential renovations. Notably, Islamic banks in regions
with predominantly Islamic business practices actively offer green Sukuk
products as a popular instrument for environmental initiatives, reflecting how
Sharia law often integrates principles of sustainability (Faizi et al., 2024).

Green services offered by banks include personal ESG calculators that
customers can use to assess the carbon emissions of their projects, savings
accounts linked to green investments, rewards or cashback for adopting
sustainable lifestyles, and portfolios for sustainability-focused investments. Banks
also play a role in facilitating and supporting transactions in carbon credit trading.

A critical aspect of green lending involves the establishment of
environmental standards for credit issuance, whereby banks are expected
to rigorously assess the environmental impact of their borrowers’ business
activities. This often entails avoiding the financing of companies with a high
potential to harm the environment, society, or governance, frequently requiring
an Environmental Impact Assessment (EIA) before approving credit facilities.

In addition to digital transformation and lending policies, banks
directly implement the principles of green banking by investing in
environmentally friendly infrastructure and promoting the rational and
responsible use of resources within their facilities. This includes initiatives
such as installing solar-powered ATMs, implementing smart lighting
systems, constructing or renovating energy-efficient buildings, and providing
electric vehicle (EV) chargers on-site. Some banks even engage in green
energy production, as exemplified by the wind power project of the State
Bank of India. Other internal practices include using recycled materials for
furniture, carpets, insulation, and ceramic flooring, as well as selecting
low-emission paints and cleaning products. Banks also actively seek to
reduce paper consumption by purchasing recycled paper products with high
post-consumer waste content and using vegetable-based inks for printing
monthly statements, brochures, and invoices. These efforts reflect a direct
commitment to conserving energy and natural resources, thereby reducing
their operational carbon footprint.
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Moreover, green banking represents a broader commitment to social
and environmental responsibility. This means that banks have obligations
that extend beyond mere financial accountability, encompassing the active
preservation of the environment and the promotion of social welfare. This
responsibility includes contributing to the sustainability of the ecological
system through the wide range of financial products and services they offer.

From a strategic perspective, the adoption of green banking practices
serves as a driver for creating strategic and competitive advantage. This
approach enables banks to strengthen their long-term competitiveness,
effectively mitigate transitional risks, and attract an increasing number of ESG-
focused investors. It also allows them to successfully exploit new market niches
for green products and services while simultaneously enhancing their capacity
to manage long-term climate-related risks. Evidence suggests that authentic
green banking can be a significant source of competitive advantage, increasing
the market capitalization of banks with higher green lending ratings.

Transparency and robust reporting mechanisms are also integral
components of green banking. Sustainability reports are considered key tools
for disclosing a company’s accountability to its stakeholders, a practice that
can significantly enhance corporate value and foster investor trust. The
completeness and consistency of these reporting periods are essential for
enabling informed decision-making among stakeholders.

The momentum of green banking in enhancing banking performance
and its contribution to sustainable finance is significantly amplified through
the strategic integration of FinTech tools and activities. FinTech,
encompassing technologies such as artificial intelligence, blockchain, cloud
computing, big data analytics, and mobile internet, is transforming banking
operations, risk management, and customer relationships. The synergy
between FinTech and green lending is recognized as a key factor in
improving banking performance (Li & Chen, 2024).

One of the primary mechanisms through which FinTech enhances the
benefits of green lending is cost reduction. The implementation of green
loans involves various internal costs (employee training, risk assessment,
research and development of green products) and external costs (third-party
evaluations, legal consultations). FinTech streamlines complex approval
processes, utilizes big data for real-time risk assessment, and automates
lending procedures, thereby reducing labour costs and accelerating decision-
making. Cloud computing and blockchain further lower system maintenance
costs while enhancing data security. Advanced data collection and analytics
tools reduce reliance on expensive third-party evaluations, while RegTech
automates compliance, decreasing legal costs and penalties for non-
compliance. These efficiencies improve the operational effectiveness of
green lending, thereby enhancing the overall financial performance of banks.

Second, FinTech significantly contributes to enhancing the reputation
of banks engaged in green lending. Green lending activities inherently build
a positive brand image, attracting environmentally conscious customers and
increasing deposits, loans, and other services, which directly boosts revenue.
FinTech amplifies this effect through advanced tools such as targeted
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advertising and intelligent marketing via digital platforms and social media,
thereby increasing public visibility. Blockchain technology plays a key role
by ensuring transparency in green financial activities, strengthening customer
trust. Additionally, FinTech enables the development of innovative and
personalized green financial products, such as blockchain-based green bonds
or smart contract-backed investments, which cater to diverse customer needs
and expand market reach.

Third, FinTech is crucial for mitigating risks in green lending
operations. Green loans are associated with pre-approval risks (information
asymmetry, greenwashing, inaccurate project assessments) and post-appro-
val risks (technological, market, environmental, and regulatory changes). By
leveraging big data and artificial intelligence, FinTech improves the accuracy
of pre-approval risk assessments through the integration of diverse data
sources, helping banks avoid high-risk investments and reduce non-
performing loans. It also aids in fraud detection and regulatory compliance,
addressing issues of information asymmetry and greenwashing. For post-
approval risks, FinTech enables continuous monitoring and early warning
systems, tracking real-time data on project operations, market demand, and
cash flows. This allows for the rapid identification and response to potential
issues, minimizing losses and accelerating risk resolution. Through this
integration, FinTech strengthens risk management frameworks, enhancing
the positive impact of green lending on banking performance.

It should be emphasized that regulatory support plays an indispensable
role in promoting the growth and effectiveness of green banking. Central
banks and governmental institutions are key in influencing the sustainability
of banking operations by establishing appropriate policies and standards. For
example, in Indonesia, regulation POJK 51/POJK.03/2017 explicitly requires
the financial services sector to implement sustainable finance principles
(Khamila & Nor, 2022). These policies are designed to prevent the financing
of companies that pose a threat to the environment, society, and sustai-
nability. Despite these regulatory incentives, consumer awareness remains a
challenge in many regions, necessitating joint efforts by banks to educate
clients about the importance and benefits of green banking.

3. The place of green banking within the concept of sustainable
finance

It is clear that sustainable finance represents a broader and more
comprehensive concept. Green banking occupies a central position within the
wider framework of sustainable finance, serving as a primary mechanism
through which the financial sector actively contributes to global sustai-
nability goals. It represents a direct and pivotal strategy for implementing the
principles of sustainable development and the green economy through
the creation of viable banking practices and financial products. The
overarching goal of sustainable development is to establish a harmonious
relationship between economic growth, the exploitation of natural resources,
and quality of life, recognizing that economic well-being and environmental
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protection are deeply interconnected. Green banking has emerged as the
financial manifestation of this concept, focusing on financial activities and
instruments designed to ensure a positive environmental impact while
simultaneously integrating environmental preservation with economic
benefits. Within this evolutionary framework, green banking directly bridges
the gap between these lofty sustainability goals and the day-to-day operations
and offerings of financial institutions.

In sustainable finance, the environmental aspect represents only one
side of the coin. The long-term objective is not to invest in projects that meet
certain environmental criteria at the expense of economic viability, but rather
to create conditions where what is environmentally desirable is also
economically justified. It is important to remember that, alongside the
environmental component, sustainable finance also takes the social dimen-
sion into account, thereby incorporating an additional variable into the deci-
sion-making process. In most cases, sustainable finance and green banking
operate in the same direction, sharing the common goal of supporting
sustainable development. However, in practice, differences in priorities and
approaches may occasionally arise.

For example, a bank may implement green practices within its own
operations (such as paper reduction and energy-efficient buildings) while
simultaneously approving loans to large corporations that do not fully adhere
to ESG principles. In this case, the bank only partially applies its green
banking strategy, primarily in terms of internal processes. The underlying
cause is the conflict between short-term profitability goals and long-term
sustainability objectives. For instance, investing in renewable energy projects
may be less profitable in the short term but is highly significant from the
perspective of sustainable finance. As commercial institutions, banks may be
less willing to forgo short-term profits in favour of long-term environmental
or social benefits, highlighting potential tensions between these two concepts
(Andaiyani et al., 2023).

On the other hand, sustainable finance as a broader framework
requires the consistent application of ESG criteria, which may entail refusing
to finance companies that have a negative impact on society. The situation is
further complicated by the fact that even companies with satisfactory
environmental practices can have adverse social effects. For example, textile
industry firms may implement appropriate environmental technologies and
procedures, yet base their production on exploitative labour practices in
countries with weak or no worker protections. In such cases, even full imple-
mentation of a green banking strategy does not guarantee a positive outcome
in terms of ESG compliance (Hermawan & Khoirunisa, 2024).

In terms of implementation, green banking is often easier to execute
in practice, as it focuses on more concrete and measurable objectives. For
example, a bank can relatively easily adopt electronic banking to reduce
paper usage, finance energy efficiency projects, or develop specialised green
loans. These activities are clearly defined, technically feasible, and often
supported by regulatory or fiscal incentives (such as subsidies for green
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projects). In contrast, sustainable finance requires a comprehensive transfor-
mation of the financial sector, including changes in investor mindsets, the
development of analytical tools to assess ESG risks, non-financial reporting,
and alignment with international standards (e.g., the EU Taxonomy for
sustainable activities). This complexity makes sustainable finance more
challenging to implement, although it offers a greater potential for systemic
change.

As a broader concept, sustainable finance encompasses a wider range
of instruments and services that go beyond those found in green banking. One
such instrument is green bonds, the issuance of which enables governments,
municipalities, corporations, or financial institutions to raise capital speci-
fically for environmentally sustainable projects, such as renewable energy
production, energy efficiency improvements, and green buildings. These
bonds often undergo third-party certification to ensure transparency and
credibility. For example, Thailand has implemented "Green Bond Policy
Guidelines™ and tax incentives for their issuance, with the Securities and
Exchange Commission (SEC) providing guidance and requiring periodic
reporting on fund allocation and environmental impact (Sharma et al., 2024).

Sustainable investment funds represent a significant trend in the
modern financial world, combining economic returns with ethical and
environmental principles. They invest in projects and companies that meet
strict ESG criteria, making them attractive not only to traditional investors
but also to those seeking to align their financial decisions with their values.
One of the key advantages of sustainable investment funds is their ability to
generate positive social and environmental impact while simultaneously
achieving competitive financial returns. Research has shown that companies
adhering to ESG standards often demonstrate better financial performance.
These companies tend to be more resilient to risks, including regulatory
changes or reputational crises, which can lead to more stable investments.

The growing demand for sustainable investments, particularly among
younger generations and institutional investors, further drives the develop-
ment of this market. These investors often seek opportunities to support
social goals such as reducing carbon emissions, improving workers’ rights,
and combating inequality. Sustainable investment funds allow them to
achieve these objectives without sacrificing financial returns. Regulatory
support also plays a crucial role in the development of sustainable invest-
ments. Many governments and international organisations promote
sustainable practices through laws, guidelines, and initiatives, further
encouraging the growth of this sector. This support not only facilitates
investment in sustainable projects but also creates a safer and more secure
environment for investors.

Despite its integral role, the implementation of green banking within
sustainable finance is not without challenges and presents numerous
opportunities. Key challenges include a lack of awareness and understanding
among stakeholders, as many customers remain unfamiliar with various
environmentally friendly banking products (Ahuja, 2015). The complexity of
integrating ESG criteria into existing financial systems can be daunting,
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requiring substantial adjustments in risk management, investment strategies, and
product development. Banks may also face short-term financial pressures, as
green initiatives often require high upfront investments and longer payback
periods, making it difficult to balance ESG considerations with immediate
profitability goals. Regulatory uncertainty and inconsistent standards across
regions further complicate implementation, hindering long-term planning and
investment in sustainable initiatives. The risk of so-called greenwashing, where
financial institutions make misleading claims about their environmental benefits
without substantive changes, is also a concern due to the lack of clear criteria
and transparency (Taru, 2022). Investments made without explicit guidelines
can lead to inefficiencies and resource misallocation, potentially causing
environmental harm. Green banking initiatives may also have limited scope,
often focusing on project financing rather than addressing the underlying causes
of environmental degradation, such as agricultural expansion or deforestation.
Additionally, insufficient legal or political enforcement may allow banks to
continue financing unsustainable practices. Finally, the aforementioned con-
flicts of interest between profit maximisation and environmental preservation
can pose a significant barrier.

However, green banking also offers significant opportunities, such as
creating strategic competitive advantages and leveraging the growing market
niche for green products and services (Muchiri et al., 2025). It enables
enhanced risk management by integrating ESG factors into decision-making
processes, improving a bank’s capacity to address long-term risks, such as
climate change. There are substantial opportunities for innovation and
product differentiation through the development of ESG-conscious products,
such as green bonds, sustainable investment funds, and ESG-linked loans,
which attract both consumers and investors. Implementing sustainable
practices can lead to cost reductions and increased efficiency over the long
term, for instance, through investments in energy-efficient technologies and
sustainable supply chain management. Adoption of sustainable banking can
open doors to new markets and customer segments, given the rising demand
for sustainable finance solutions from institutional investors, millennials, and
socially responsible consumers. Finally, a commitment to sustainability can
significantly enhance corporate reputation and stakeholder engagement,
fostering trust and loyalty among customers, employees, regulators, and
investors through community involvement and transparent reporting on ESG
performance. These opportunities underscore the inherent value of green
banking, reinforcing its long-term sustainability and strategic significance
within the broader concept of sustainable finance.

Conclusions

Green banking is undoubtedly at the core of sustainable finance,
representing its fundamental driving force. It translates the goals of sustain-
nable development and the green economy into financial strategies and
operational actions. Through comprehensive "greening” of internal opera-
tions — driven by digital innovation, resource efficiency, and the deliberate
reorientation of financial activities toward environmentally responsible
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investments — banks directly contribute to mitigating ecological damage and
promoting sustainable development. The synergistic integration of FinTech
further amplifies these benefits by reducing costs, enhancing reputation, and
mitigating risks in green lending operations. Despite existing challenges,
such as lack of awareness, complexity, and regulatory uncertainty, the
strategic opportunities offered by green banking — including market differen-
tiation, improved risk management, and enhanced reputation — reinforce its
position as a transformative force that continuously drives the financial sector
toward a more resilient, equitable, and sustainable future.

Achieving the Sustainable Development Goals should be understood
as a long-term process rather than a clearly measurable outcome. One
challenge is that the concept of sustainability currently implies certain
approaches and actions, which may change significantly over the next decade
or two as global human and environmental conditions evolve. In this context,
neither green banking nor sustainable finance can be seen as predetermined
goals that will be fully achieved within a few years. They function as
supportive mechanisms, whose strategies will need to be redefined perio-
dically, with increasingly concrete outcomes required over time. Neverthe-
less, achieving the objectives of both green banking and sustainable finance
will primarily require international coordination, accompanied by clear
requirements for transparent reporting. The growing challenge of sustaina-
bility will undoubtedly make global cooperation on this issue an imperative
in the coming years.
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