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Abstract. The relevance of this study lies in the increasing number of countries worldwide that are prioritising
population welfare as a key policy objective. In the post-war period, Ukraine should focus on fostering inclusiveness
and cultivating an equitable culture that takes into account the interests of all members of society. This research aimed
to examine the components of inclusive development within the national economy, based on social innovations, and
to identify the relationship between the welfare economy and the experience economy. The primary outcomes of
the study included the justification and exploration of the elements of inclusive economic development grounded in
social innovations that seek to enhance the population’s welfare. Particular attention was given to social innovations
that promote the creation of a barrier-free environment within Ukrainian society. Data on the compound annual
growth rate of the global segmented entertainment and media market for 2024-2028 were analysed, indicating the
dynamic evolution of the experience economy. The author’s perspective on the interrelationship between the welfare
economy and the experience economy in the context of inclusive development was presented. An overview of existing
concepts and approaches to the formation and advancement of the welfare economy was provided. The First and
Second Welfare Theorems were examined, along with the foundational ideas introduced by the pioneering scholars
of welfare theory. The practical value of the study lies in substantiating the influence of social innovations, digital
technologies, inclusion, and accessibility on consumption patterns within both the welfare and experience economies

Keywords: experience economy; inclusive development; barrier-free; accessibility; virtual world; inequality

Introduction

The welfare of the population is of growing importance
to nation-states. Governments across various of dif-
ferent countries are demonstrating increasing interest
in the spiritual and physical well-being state of each
member of society. Welfare can be enhanced through
the combined efforts of individuals, public bodies, and
governmental organisations, utilising the potential of
institutional and organisational approaches. “The eco-
nomics of welfare is becoming even more relevant, as
the economic approach is rapidly being implemented in

artificial intelligence (Al) and machine learning (ML) sys-
tems” (Coyle et al., 2023).

Achieving a high level of welfare in Ukraine is
challenging due to existing inequality, financial and
economic crises, and the imposition of martial law.
Nevertheless, both authorities and society must make
every effort to improve the indicators of the welfare
economy (WE) and promote the development of the
experience economy (EE). In the post-war period, em-
phasis should be placed on fostering inclusiveness and

Suggested Citation:
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cultivating an equitable culture that respects the inter-
ests of all Ukrainians, taking into account physical and
psychological characteristics, social status, religion,
age, and gender.

Leading nations in the progressive advancement of
the WE include Singapore (7 trillion USD), South Korea,
and Japan. In terms of EE, the United States holds the
leading position (6.5 trillion USD), followed by the Unit-
ed Kingdom and Germany (Drzeniek et al.,, 2024). The
strengths behind the development in these countries
include coordinated collaboration between government
and industry, as well as strong potential in the fields of
culture, entertainment, and, notably, sports. Research-
ers D. Coyle et al. (2023) raised the issue of a potential re-
configuration of the WE. They supported this argument
concerning present concerns such as moral principles,
human behaviour under the influence of digital technol-
ogies, the climate crisis, debates surrounding economic
inequality, the pandemic, racial and gender issues, and
the emerging theoretical and empirical foundations of
the welfare economy in the 215t century.

C. Carbonnier (2023) explored the question of inter-
generational justice grounded in well-being. The author
noted that, within a typical society, increased purchas-
ing power over time generally contributes to greater
well-being; however, this relationship became signifi-
cantly more complex across generations. Additionally,
Y.-K. Ng (2023) examined the impact of changes in the
tax system on well-being - arguing that higher taxes on
the wealthy could benefit the less affluent. On the oth-
er hand, such measures “may lead to the rich and poor
having less incentive to earn higher incomes”. In exam-
ining the EE, researchers F. Seker & K. Unur (2022) con-
cluded that the quality of entertainment and the level of
satisfaction derived from it have a direct impact on the
EE. They also investigated the influence of the tourism
sector, highlighting that perceptions of entertainment,
traveller satisfaction, behavioural intentions, and rec-
ommendations from acquaintances and travel agencies
play a significant role in shaping this economy.

General aspects of the formation and development
of the WE through the prism of social innovations have
been explored in the research of K. Kraus et al. (2022),
while V.L. Osetskyi et al. (2020) have examined various
aspects of the EE in the context of the digital transforma-
tion of business models. However, numerous issues -
such as models for shaping the experience economy
through the lens of inclusion and accessibility and the de-
velopment of the WE through novel applications of social
innovations - remain underexplored. Moreover, there
was a lack of clear understanding regarding the specif-
ic relationship between the WE and the EE within the
framework of inclusivity and barrier-free environments.

This research aimed to examine the components of
inclusive development in the national economy, explore
the economic benefits and future potential of both the
experience economy and well-being, and identify their

Kraus & Kraus n

interconnections. Research objectives: 1) to propose,
characterise, and present the relevance of the com-
ponents of inclusive national economic development
based on social innovations aimed at enhancing popu-
lation welfare; 2) to outline the potential economic ben-
efits, prospects, and value that the EE and WE may offer
in the near future; 3) to examine the interrelationship
between the WE and the EE in conditions of inclusive
development and to analyse existing concepts and ap-
proaches to the formation and advancement of the WE,
including the First and Second Welfare Theorems.

Materials and Methods

The theoretical basis of this study drawn on academ-
ic materials by researchers from the United Kingdom,
the USA, Canada, Turkey, Greece, China, and Ukraine,
which enabled the evaluation and comparison of di-
verse approaches, perspectives, and theories concern-
ing the nature and importance of the WE and EE in pro-
moting national economic prosperity and improving
quality of life. The time frame for the bibliographic re-
view and analytical assessment was sufficiently broad
to allow for a comprehensive academic investigation,
covering the periods before, during, and after the COV-
ID-19 pandemic, military conflicts, economic instability,
and political tensions.

The source of statistical data for the present study
was the reporting materials of the International Mon-
etary Fund, which contained country-level rankings
based on GDP (Gross domestic product) per capita, the
consumer price index (inflation), and the employment
index (GDP per capita, current prices, 2025; Inflation
rate, average consumer prices, 2025; Unemployment
rate, 2025). This dataset enabled a comprehensive
and qualitative cross-country comparison of economic
strength and social stability, facilitating the identifica-
tion of factors contributing to either leadership or un-
derperformance in the ranking. The Human Develop-
ment Report 2023/2024, prepared by P. Conceicao et
al. (2024) within the framework of the United Nations
Development Programme (UNDP), formed another
foundational element of the research. It provided coun-
try-level data on the Human Development Index (HDI),
a key indicator factor in assessing national well-being.
In addition, the study drew on statistical data from the
international audit and consulting firm PwC (Pricewa-
terhouseCoopers), which monitored the state of the
entertainment and media market in 2024 and offered
forecasts up to 2028. This analysis considered rising
public interest in digital technologies, leisure, educa-
tion, and daily activities (Global entertainment & media
outlook 2024-2028..., 2024). Accordingly, the data used
in this study offered insights into both the current state
of the WE and the entertainment economy and enabled
a methodologically grounded scientific investigation.

To achieve the research objectives, the following
scientific methods were applied: the structural-logical

Economic Forum, 2025, Vol. 15, No. 2
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method used to establish the relationship between the
WE and the EE and to identify and assess components
of inclusive national economic development based on
social innovations. The grouping method was employed
to present indicators describing population welfare in
three groups of countries, classified by GDP per capita.
This facilitated the identification of socio-economic de-
velopment trends and the underlying causes of dispari-
ties. The comparative method supported the academic
review of various concepts and approaches related to
the formation and development of the WE. The meth-
od of scientific facts enabled a clear presentation of the
key ideas underlying the First and Second Welfare Theo-
rems. Methods of analysis and synthesis were employed
to examine the impact of social innovations, digital tech-
nologies, inclusion, and accessibility on consumption
structures within the WE and EE. Finally, the method of
concretisation was used to identify and evaluate the spe-
cific elements linking the WE and EE in inclusive settings.

Results and Discussion

When considering well-being, associations typically
arise with a certain level of human prosperity, charac-
ter, and an improvement in social status. In parallel, one
may also speak of wealth, happiness, welfare, and good
health, all of which are influenced by prosperity.

I.LK. Tsara et al. (2024) argued that it was necessary
to revise the traditional understanding of a population’s
welfare. In addition to GDP, other indicators that reflect
economic well-being and prosperity should be identi-
fied and considered. The efficient allocation of available
resources was of particular significance, further em-
phasising the indispensable role of financial resources
in ensuring social security and the welfare of society’s
members (Liu et al., 2024). Indicators commonly used to
assess population welfare include GDP per capita, the
consumer price index, the unemployment rate, and HDI.
Table 1 presented three groups of countries, categorised
by indicators that defined high, medium, and low WE.

Table 1. Indicators of population welfare in selected countries

Countries GDP per capita in January ansumer price index l{nemployment rate HDI in 2022,
2025, thousands of USD in January 2025, % in January 2025, % value
Luxemburg 141.08 2.6 5.9 0.927
Switzerland 111.72 1.0 2.5 0.967
Ireland 107.24 1.8 4.4 0.950
Singapore 93.96 2.2 1.9 0.949
Norway 90.32 2.4 3.8 0.966
Italy 41.71 2.1 7.2 0.906
Cyprus 40.55 2.0 5.1 0.907
Spain 37.36 1.9 11.2 0.911
Slovenia 36.5 2.7 3.5 0.926
Japan 35.61 2.0 2.5 0.920
Georgia 9.61 2.6 14.5 0.814
Moldova 8.16 5.0 3.5 0.763
Ukraine 5.76 9.0 12.7 0.734
Indonesia 5.25 2.5 5.1 0.713
Vietnam 4.99 3.5 2.0 0.726

Source: based on P. Conceicdo et al. (2024), GDP per capita, current prices (2025), Inflation rate, average consumer
prices (2025), Unemployment rate (2025)

As of January 2025, the highest welfare indicators
were observed in Luxembourg, Switzerland, Ireland,
Singapore, and Norway. Ukraine exhibited a low level of
population welfare, with GDP per capita amounting to
5.79 thousand USD at the beginning of 2025 (Table 1).
Ukraine's consumer price index was 6.4% higher than
that of Luxembourg. The unemployment rate in Ukraine
was 2.15 times higher than in Luxembourg, and its HDI
was 0.193 points lower. The WE was projected to reach
approximately 9 trillion USD by 2030. Among the prior-
ities of this economy were holistic health and personal
development, alongside a global shift towards proactive

wellness strategies (Drzeniek et al., 2024). However, the
development of the WE continued to be hindered by a
general lack of genuine awareness among individuals
regarding their own preferences. It was essential to
shape these preferences rather than merely generalise
(Coyle et al., 2023).

The economic understanding of improving life
and welfare, that was, some prosperity, can often be
achieved at the expense of spiritual prosperity. By
spending more time at work to improve one’s economic
situation, a person sacrifices their spiritual development
as they work excessive hours. More time spent in the
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workplace negatively affected a person’s health and con-
sumes time that could otherwise be dedicated to achiev-
ing personal happiness.

The desire to strengthen physical condition, psycho-
logical well-being and spiritual enrichment has led peo-
ple to adopt an active lifestyle. They visited museums,
engaged in active recreation such as skiing, and turned
to “green” tourism during the summer months. In the
215t century, the welfare of the population has been re-
flected in the possibility of combining physical and men-
tal development, while simultaneously existing within
several realities - namely: virtual, augmented, enriched,
improved, expanded and mixed. A.M. Feldman (1987)

Kraus & Kraus

noted that the most effective government policy for in-
creasing a nation's wealth was one that involved min-
imal intervention. Researcher P.J. Hammond (1997) ar-
gued that the virtual reference of perfect competition
was considered efficient. N. Kraus (2014) presented or-
ganised logical diagrams, tables and visual illustrations
that helped clarify the development and progression of
concepts, theories, and perspectives on economic pro-
cesses. N.V. Tomchuk-Ponomarenko (2020) examined
the main scientific directions of the theory of welfare
economics and its characteristics. The existing concepts
and approaches to the formation and development of
the welfare economy were summarised in Table 2.

Table 2. Concepts and approaches to the formation and development of the WE and EE

P. Samuelson

Scientists Content and general characteristics of scientific views and concepts
A. Pigou Prosperity increases when the national product is distributed more equitably across the population. In turn,
income volatility decreases when income is stable and business cycles stabilise
T,. Besley WE provides a framework for assessing the achievements of the market and the responsibilities of political
decision-makers
A Pareto-efficient state of affairs can only arise if certain criteria are met, namely:
—at the MRS (Marginal Rate of Substitution), consumption of any two goods is the same for all individuals;
V. Pareto — MRT (Marginal Rate of Transformation) in production for any two goods is the same for all producers;
—the MP (Marginal Product) of an input factor (e.g., labour) must be the same for all producers of the good;
— MRS in consumption equals MRT in production for any pair of goods
V. Pareto,
A. Marshall, The cardinalist concept assumes that the consumer quantifies the extent of their satisfaction; additional
G. Sidgwick, consumption yields diminishing marginal utility, and all individuals commensurable utility functions
F. Edgeworth
'\f Eangzlr, The ordinalist approach stated that if a consumer was unable to quantitatively measure the satisfaction of

needs, then in such circumstances, an ordinal level of utility measurement was used

A scientist investigated the problem of the optimal use of exhaustible resources, showing that the optimal

G. Hotelling strategy for using such resources should be aimed at preserving them for future generations. This became
known as “Hotelling's rule”
For the first time, researchers provided an interpretation of the EE, noting that its product was the
impressions that companies should provide to consumers by organising interesting and memorable
B.J. Pine & events. These impressions will remain in the memory as a product. Impressions can have both a positive
J.H. Gilmore and negative impact on an individual's life. The researchers suggested combining goods and services in a

qualitative manner so that impressions became possible and positive. For the impression economy, it was

experience that the product be of high quality and necessity, and the service be of a high standard

Source: based on M. Blaug (2007), B.J. Pine & J.H. Gilmore (2011), S. Drakopoulos & I. Katselidis (2023)

The WE in the 215t century was studied both through
the prism of maximising population welfare at the mac-
ro level - by optimising production efficiency within and
between companies - and through the prism of individu-
al welfare (Carbonnier, 2023). The author Y.-K. Ng (2023)
noted that welfare economics can be defined as a field
of study that formulates propositions by which one can
determine whether social welfare in one economic situ-
ation was higher or lower than in another. Welfare was
defined as individual happiness. This branch of econom-
ics studies welfare from the perspective of individuals’
economic behaviour as they seek to optimise and en-
hance their well-being. WE enabled the measurement of
societal welfare levels and allowed for the identification
of the most appropriate economic policy to optimise ef-
ficiency and achieve a general optimum.

Scholars A.R. Vining & D.L. Weimer (1992) examined
WE as a framework for analysing public policy. While
based on utilitarianism, which they viewed as funda-
mentally flawed as an ethical theory and inadequate as
a foundation for governance, they argued that “the fo-
cus of welfare economics on market failures can create
a bias in favour of state intervention in private choices...
so the conceptual framework of policy analysis should
include comparative attention to general problems in-
herent in collective action”.

Modern studies of the characteristics of the function-
ing of welfare economics were grounded in the First and
Second Theorems of WE. The economist K,J. Arrow (1951)
indicated that the welfare economics theorem can be
applied to scenarios in which social optima take the
form of corner maxima and where the preference sets of
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society's members include saturation points. W.D.A. Bry-
ant (1994) clarified the Second Fundamental Theorem of
WE, stating that any preferred Pareto optimum can be re-
alised through market pricing. V. Horyn (2020) examined
the current situation and the challenges in shaping so-
cial welfare using resources from the non-governmental

sector of the economy. M. Johnson (2024) pointed out
that some of the original forces shaping economics
were those concerned with social choice and the politi-
cal economy of governance. Their interpretations, ideas,
and the scholars, who defended them over the past two
centuries, were presented in Table 3.

Table 3. The essence and general characteristics of the First and Second Theorems of WE

Name of the theorem
and its proponents

Interpretation of the theorem

Main idea of the theorem

The First Theorem
of WE
L. Walras, K. Menger,
F.von Hayek, W.S. Jevons

In a competitive economy, the allocation of
resources through market mechanisms leads to an
efficient equilibrium, where no party can improve
their position without making others worse off

Markets lead to a social optimum, and
therefore, government intervention is
unnecessary. The government should only
implement minimal policies to protect
individuals and their property, ensure national
security, and provide a limited number of
public goods, such as roads

The Second Theorem
of WE
A. Pigou, L. Walras,
V. Pareto, E. Barone,
O. Lange, A. Bergson,
P. Samuelson, J. Stiglitz,
B. Greenwald

An increase in welfare from the efficient allocation
of resources is greater than the increase in welfare
resulting solely from an increase in the total
quantity of resources. In other words, if inequality
in resource distribution is reduced, this has a more
positive impact on welfare than a simple increase in
total resources without redistribution

According to this theorem, under ideal
competitive conditions and rational allocation
of all resources, it is impossible to increase
one individual's welfare without reducing
another’s. The theorem highlights the
limitations of redistributing resources and
income within society

Source: based on A. Pigou (1932), E. Crampton (2007), A. Atakan et al. (2023), Y.-K. Ng (2023)

The WE had a tangible impact on individual con-
sumer decisions regarding the choice of form, content,
and lifestyle. In particular, this applied to the decision
whether to purchase a home on credit or to rent, wheth-
er to live in a prestigious urban area or to rent a home
outside the city in a relatively unpolluted environment.
This economic framework also influenced housing pref-
erences, including interior design style - for example,
loft or Provence; modern minimalism or classic; high-
tech, modern, Scandinavian, eco-eclectic, art deco, or
boho. The WE affected consumer behaviour, shaped by
income level, financial capacity, and personal values pri-
oritised at a specific stage of life. In contrast, the EE was
projected to reach 17 trillion USD by 2030. The progres-
sive development of this economy has been enabled

-0.68% -1.13%
2.47%

“ 6.32%
9

8.01% .
46% l‘ 1.86%

by virtual reality, 3D printing, and tourism. The EE goes
beyond traditional concepts of consumption, offering
individuals immersive and memorable experiences that
redefine the value of products and services (Drzeniek et
al., 2024). Studying the experience economy involved
analysing the commercialisation of memorable experi-
ences and the emotional engagement they generate. Al-
based chatbots increasingly offer personalised services,
while 3D printing was expanding opportunities for prod-
uct customisation. As a result, people seek experiences,
not merely consumption (Drzeniek et al., 2024). The EE
delivers products and services within the entertainment
and media (E&M) sector. The projected distribution be-
tween virtual and real spaces across various segments
for the period 2024-2028 was presented in Figure 1.

Cinema
m OTT video
Business-to-business
Internet advertising
m Video games and esports
m Outdoor advertising
Music, radio and podcast
Internet access
TV advertising
m Newspapers, consumer magazines and books

Figure 1. CAGR (Compound Annual Growth Rate) of the global E&M market for 2024-2028, %
Source: Global entertainment & media outlook 2024-2028: Hong Kong summary (2024)
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It was worth noting that in 2023, the E&M indus-
try regained its equilibrium, with total global revenue
increasing by 5% to 2.8 trillion USD. By 2028, the E&M
sector was forecast to grow by approximately 3.9%,
reaching 3.4 trillion USD (Global entertainment & me-
dia outlook 2024-2028..., 2024). The successful devel-
opment of the EE has been closely linked to the exa-
byte economy through innovative digital opportunities
that manifest in the virtual dimension of society. It was
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crucial that members of society possess digital skills
and competencies to effectively engage with innovative
tools within the virtual reality framework of the expe-
rience economy (Drzeniek et al., 2024). The actual and
forecast values of E&M revenue from digital products
between 2018 and 2027 were presented in Figure 2.
From the figure, it was evident that E&M revenue from
digital services and products was projected to continue
growing until 2027.

1966

1889

1718 1806

1625

==t==Digital
Non-digital
802 810 811 812 812
2023 2024 2025 2026 2027 Years

forecast forecast forecast

Figure 2. Actual and forecast value of E&M revenue from digital products and services, 2018-2027

Source: based on R. Makarchuk (2024)

Social innovations and access to specific benefits
play a key role in enhancing well-being and the capac-
ity to have positive experiences. Scholar O0.0. Nabato-
va (2011) argued that social innovations should be un-
derstood as innovations “that break tradition and open
the way to the new, and new ideas that rebuild society,
and project activities of management entities that cre-
ate new goals and structures; they form an innovative
environment that promotes technological innovations,
ensures their diffusion, increases the efficiency of use,
reduces innovation costs and negative side effects”, ulti-
mately contributing to the improvement of societal wel-
fare. V. Cherviakova & T. Cherviakova (2024) observed
that, amid geopolitical tensions, the global economy was
experiencing rising inflation, slower economic growth,
and significant declines in public welfare.

The academic perspective of V.M. Heyets (2020) was
also noteworthy. The scholar contended that from the
perspective of the state - particularly within the frame-
work of the welfare state - social innovations were de-
veloped primarily to address major societal challenges
such as poverty and inequality. Under martial law, the
accessibility of basic services for disadvantaged groups -
including people with disabilities, and war veterans -
and the promotion of inclusive societal development
and overall welfare in Ukraine had become a pressing
issue. Figure 3 illustrated the components of inclusive
development in the national economy, which aim to en-
hance the well-being of the population.

The accessibility dimension in business should be
characterised by an individual approach, contactless
services, recreational areas, convenience, and safety

within the business environment (Fig. 3). As a result of
military operations on the territory of Ukraine, a signif-
icant number of people with physical and mental disa-
bilities has emerged. It was encouraging that the gov-
ernment supported each member of society through
various forms of assistance, including financial aid and
mental health support. Providing appropriate living
conditions for individuals with different types of disabil-
ities remains the responsibility of government author-
ities. The educational component required strength-
ening to enable individuals to “find themselves”, adapt
to life, and achieve economic selfsufficiency without
relying on external assistance. V.M. Heyets (2020) ob-
served that, based on social quality policy, there exists
an opportunity to address the contradictions of the so-
called new reality, in which individuals have decreasing
chances of securing employment that would at least
sustain their current standard of living. Consequent-
ly, disparities in individuals’' quality of life continue to
deepen. People with disabilities should be able to live
in comfort and dignity in their own country. For these
reasons, the authorities should establish an inclusive
infrastructure for innovative and digital socio-econom-
ic development in the new format of the WE and the
EE. The creation of barrierfree spaces should go hand
in hand with the establishment of social and psycho-
logical rehabilitation hubs. Entertainment, nature, and
convenient infrastructure create the necessary condi-
tions for restoring physical strength, enhancing mental
health, and improving overall welfare, which, in turn,
reflect the inclusive aspect of the development of the
WE and the EE (Fig. 4).
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Barrier-free environments for business

Inclusive playgrounds designed for safe

A

and entrepreneurship across all economic sectors

and comfortable play and unimpeded movement

Adaptive spaces, cottages with ramps, available parking
spaces, and recreational areas

-

Barrier-free accessto military hospitalsand clinics,
ensuring convenienceduringrehabilitation

Accessibility of all services on the Diia portal for people with | ¢/
disabilities

Development of interactive maps for each region and city with
information on various facilities, including an assigned <
accessibility index indicating inclusivity and barrier-free access

Networking opportunities and online workshops for
experience exchange

Inclusive recreational centres in urban areas

> adaptive furniture, mnemonics guides, absence of thresholds,

e

Design of pedestrian zones, transport stops, and routes
suitable for people with disabilities; installation of barrier-free
traffic light systems; navigation signage; tactile pavement
markings in public spaces to promote comfort and safety

Innovations required for implementation: sound beacons at
entrance doors, backlighting, digital assistant-consultants,

wide doorways, accessible toilets, and tactile floor tiles

Inclusivity, accessibility, and innovation as essential components for the development of
the WE and EE for people with disabilities

Figure 3. Characteristic components of inclusive development
of the national economy aimed at improving the population welfare

Source: developed by the authors
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Figure 4. The relationship between WE and EE in the context of inclusive development

Source: developed by the authors

An important aspect of the development of both
economies was the production of new social innova-
tions, a well-functioning ecosystem of digital entrepre-
neurship, and government support for private business-
es in research and development. Institutional support
was essential for the WE. The health sector had a sig-
nificant influence on the formation of the EE, as it con-
cerned the moral and mental well-being of the nation
and the capacity of the workforce to return to produc-
tive activity after rest (Fig. 4).

Over the next ten years, the development of the WE
and the EE will depend heavily on mobile technologies,

the level of economic intellectualisation, the production
of new eco-innovations and breakthrough technologies
to deliver high-quality goods and services, the employ-
ment rate, and the level of unemployment. The stand-
ard of healthcare will also played a critical role in both
welfare and the ability to allocate disposable income to
entertainment. Shifting the focus from reactive treat-
ment to ongoing preventive care will enhance welfare
and, in turn, positively influence individual well-being.
There was evidence that the latest generation of intel-
ligent medicines, e-medical records, and virtual reality
hospitals was having a significant impact on both the
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overall level of welfare and the population’s interest in
entertainment.

Conclusions

Social innovations, digital technologies, inclusiveness,
and accessibility can significantly influence the struc-
ture of consumption in the WE and the EE. Break-
through innovations and eco-innovations have im-
proved the level of welfare in the country and helped
shape its circular development trajectory. In order for
the economy to acquire characteristics of inclusive-
ness, it was essential to adopt a partnership-based
approach in interactions between the state, business,
and society. Social innovations should be applied lo-
cally, but scaled effectively to support the creation of
high-quality digital infrastructure.

The development of the WE and the EE had been
driven by an effective combination of highquality new
products, digital technologies, business model digitisa-
tion, and the creation of hybrid virtual-real ecosystems
for business and everyday life. Social innovations should
focus on promoting barrier-free development, synchro-
nisation through network time protocols, economic
growth, environmental sustainability, digitalisation, and
innovation. People were increasingly willing to pay more
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for emotions and experiences and less inclined to pay
for material goods. As technologies have increased ex-
ponentially, it was logical that they have became more
affordable and, therefore, more widely accessible, ena-
bling greater personalisation of products and services.
The growing desire to experience vivid impressions had
motivated people to engage more actively with services
and digital products.

Further scientific research should focus on identify-
ing ways to use limited resources more rationally in ef-
forts to enhance population welfare. It is worthwhile to
conduct an in-depth study of the potential applications
of existing digital capabilities for developing a nationally
tailored experience economy that aligns with the pop-
ulation’s mentality, spiritual values, moral outlook, and
physical condition.
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AHoTayif. AKTYanbHiCTb LbOro AOCAIAXEHHS 3yMOB/IeHa 3POCTa0Y0I0 KifIbKiCTHO KPaiH CBITY, SiKi BM3HAYal0Tb
[O6BPOOYT HaceNeHHs AK MNpiopuTeTHY MeTy JAepXaBHOI MOMITUKW. Y MNOBOEHHWIM nepiof YKpaiHi BapTo
30CepeinUTUCa Ha CNPUAHHI iHKA3MBHOCTI Ta GOopMyBaHHI CrpaBeinvBOl KynbTypu, sika BpaxoByBaTMMe
iHTepecy BCiX YNieHiB cycninbcTBa. MeTo LbOro JOCNiAKEHHSA CTaB aHai3 CKNafoBuX iHK/IHO3UBHOIO PO3BUTKY
HaLiOHa/IbHOT eKOHOMIKW Ha OCHOBI COLiaNbHNX IHHOBALi, @ TAKOX BUSABEHHS B3aEMO3B'A3KY MiXK eKOHOMIKOH
[O6POBYTY Ta eKOHOMIKOW BpaxeHb. OCHOBHUMW pe3ynbTaTamMu AOCAIAKEHHA CTann Ob6I'pPYHTYBaHHA Ta
PO3KPUTTA e/IEMEHTIB iHK/IF3VIBHOrO €KOHOMIYHOro PO3BUTKY, 3aCHOBAaHOro Ha coLliajbHUX iHHOBAaLiAX, LUO
CNPAMOBaHI Ha MigBuLLEHHA A06pobyTy HaceneHHs. OcobnmBy yBary NpuUAineHo couianbHUM iHHOBALAM, SKi
CNpUSAOTb CTBOPEHHIO 6e36ap’epHOro cepesoBMLLA B YKPAiHCbKOMY CyCMinbCTBI. byno npoaHanizoBaHo AaHi LWOAO
cepesiHbOPIYHOro TemMmny 3pOCTaHHA CBITOBOro CerMeHTOBaHOro puUHKY possar Ta Megia Ha 2024-2028 poku, Lo
CBIfYMIO MPO ANHAMIYHWNI PO3BUTOK EKOHOMIKM BpaXeHb. [pescTaBneHO aBTopCcbke 6ayYeHHsA B3aEMO3B'A3KY
MK €KOHOMIKOK A06pobyTy Ta eKOHOMIKOH BpaXeHb Yy KOHTEKCTi iHK/IH3MBHOrO po3BUTKY. HagaHo ornag
HasgBHUX KOHLIEMNLN i NiAXOAIB 4O GOPMYBaHHA Ta PO3BUTKY eKOHOMIKM A06pobyTy. Po3rnaHyTo Mepuly Ta Apyry
TeopeMu LO6po6YTY, a TakOX OCHOBHI ifel, BUCYHYTi MPOBIAHUMW TeopeTKamu Liei ranysi. NpakTnyHe 3HaUYeHHs
JOCNIAKEHHST NONArae B O6rpyHTYBaHHI BMAMBY coUiaNbHUX iHHOBALIA, LUGPOBUX TEXHONOTIN, iHKAO3IT Ta
AOCTYNMHOCTI Ha CNOXMBYI MOAeNi B MeXax AK eKOHOMIKK A06pobyTy, Tak i EKOHOMIKM BpaXeHb

KarouoBi caoBa: eKoOHOMIKa A0CBIify; IHKAO3MBHUIA PO3BUTOK; 6e36ap’epHiCTb; AOCTYMHICTb; BipTYanbHWI CBIT;
HepiBHICTb
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Abstract. Small and medium enterprises around the world, and especially in emerging markets, face challenges
when it comes to market segmentation. They have limited knowledge of the importance of big data customer
insights for making concrete market segmentation decisions. The purpose of this study was to assess gaining
customer insights in big data for market segmentation decisions of SMEs in emerging markets. The results of
the study indicated that customer behaviour analysis strongly affects market segmentation decisions of among
small and medium scale enterprises. A beta-value of 0.344 was shown to indicate that a unit change in customer
behaviour analysis will lead to a unit change in market segmentation decisions among small and medium scale
enterprises with the t-statistics of 4.608 and p-value of 0.001. It was specified that customer preference analysis
strongly affected market segmentation decisions of among small and medium scale enterprises. The results
showed that the beta-value was 0.379, indicating that a unit change in customer preference analysis will lead to a
unit change in market segmentation decisions of among small and medium scale enterprises with the t-statistics of
6.654 and p-value of 0.001. It was revealed that customer feedback analysis strongly affected market segmentation
decisions of among small and medium scale enterprises, the results showed that the beta-value was 0.215 also
indicated that a unit change in customer feedback analysis will lead to a unit change in market segmentation
decisions of among small and medium scale enterprises with the t-statistics of 3.155 and p-value of 0.002. It was
concluded that gaining customer insight in big data was essential for small and medium enterprises in emerging
economy to make effective market segmentation decisions

Keywords: complex data; customer behaviour analysis; customer feedback analysis; customer perspective;
customer preference analysis

Introduction

Market segmentation is important as it helps compa- engagement, and thereby increase overall profitabil-
nies to allocate resources better, improve customer ity. However, T. Tavor et al. (2023) criticised market
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segmentation for being dated, when it relied on general-
ised or partitioned models, since they do not cater to the
needs of different customer groups in an age that was
rapidly changing and filling up with competition. Treating
customers as a single group generally results in very wide
markets that overlook crucial intelligence on consumers,
which, in turn, backfired on marketing strategies, which
then do not turn up high profits. This problem was aggra-
vated for SMEs (Smalland Medium Enterprise), inthe case
of emerging markets as they have low amounts of data
and cannot pull together sophisticated analytical tools.

When compared on a global scale, especially against
emerging markets, SMEs were certainly up against a
challenge while trying to divide their market during their
segmentation process. Limited resources force them to
cut back on their expenditures for market research tools,
which results in relying on instincts or incomplete data.
On top of that, S. Oduro (2020) posited that SMEs, espe-
cially in African and Asian countries, have low exposure
to the digital world and unsteady market conditions,
which rendered the basic segmentation methods use-
less. The researcher stated that this mismatch between
the tools that SMEs have access to and it immensely ca-
ters to a place, where improvement was needed. Unlike
other studies that focused primarily on customer de-
mographics, this research emphasised behavioural and
preference data to provide more actionable insights.

There were efforts at the global level to improve
market segmentation for SMEs, including digital trans-
formation and capacity building in data analytics. Var-
ious programmes by governments and internation-
al organisations aim at increasing access to big data
technologies and market intelligence tools for SMEs.
Moreover, Z. Samira et al. (2024) agreed that larger cor-
porations and tech firms have started offering scalable
solutions that allowed SMEs to perform more granular
segmentation using customer insights from digital chan-
nels. However, these efforts often remained fragmented
and failed to reach the most resource-constrained SMEs,
limiting their overall effectiveness.

These programmes have had a sporadic impact on
SMEs. Whereas the digital transformation programmes
have given some the capacity to enhance their market
segmentation using better data capture and analytics,
many still fall into bad or wrong segmentation decisions
due to inconsistency or inaccuracies due to the absence
of a coordinated strategy for customer insight. All this
exacerbates the limited application of data-driven ap-
proaches, given that consumer behaviour in diverse
markets - whether they were rural or underserved - was
generally not well comprehended. According to O. Ab-
dul-Azeez et al. (2024), SMEs mostly failed to optimise
market opportunities. With big data promising many
changes in almost every other operational aspect, the
research gap on how SMEs in emerging markets can
take full advantage of customer insights towards effec-
tive market segmentation still remains significant. Most
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literature involved large enterprises with abundant re-
sources, hence leaving SMEs underrepresented, espe-
cially those in resource-constrained settings. Moreover,
O. Abdul-Azeez et al. (2024) noted about the specific
scenarios of SMEs in emerging markets; this may includ
e infrastructure limitations and differences in consum-
er behaviour across regions. It was important to point
out these gaps to create solutions that can be scaled up
and implemented for practicality by SMEs. This research
will seek to propose a new framework that will integrate
customer behaviour analysis, customer preference anal-
ysis, and customer feedback analysis into market seg-
mentation decisions for SMEs in emerging markets. Em-
phasising these three core areas, the study will provide
a comprehensive perspective on how SMEs might make
use of big data in refining segmentation strategies.

By using customer insights with big data, SMEs will
significantly enhance their market segmentation deci-
sions. Big data technologies provided enterprises with
the capacity to collect large volumes of information on
customer behaviours, preferences, and feedback in real
time. Advanced analytical tools then processed this data
for patterns and trends that allowed much finer-grained
segmentation. This meant that SMEs, even with their
limited resources in emerging markets, were able to
develop a deep understanding of their customer base
and customise their offers to meet very specific needs.
According to E. Genc et al. (2019), this approach will not
only enhance competitiveness, but also enable dynamic
segmentation adapted to market changes.

Customer behaviour analysis helps SMEs under-
stand not only who their customers are, but how they
interact with products and services. This can include
purchasing patterns, brand interactions, and even social
media behaviour, which was often overlooked in con-
ventional segmentation models. Customer preference
analysis will allow businesses to track changing tastes
and preferences over time, providing a dynamic seg-
mentation model that evolves with the market. The data
from big data helps to analyse feedback through online
reviews, surveys, and comments about services on so-
cial media, serving first-hand insights into customer sat-
isfaction and areas needing change. The purpose of this
study was to fill the research gap by providing a practical
and scalable solution for SMEs in emerging markets to
improve their market segmentation decisions.

Literature Review

Market segmentation decisions are those in which a
broad market is divided into distinct subsets of custom-
ers with common needs, characteristics, or behaviours,
and then targeted with an appropriate marketing strat-
egy. According to Y. Cui et al. (2025), preference-guided
segmentation models addressed heterogeneous cus-
tomer decision-making, allowing companies to make
closer-to-accurate predictions of various customers’ be-
haviours and optimise marketing strategies accordingly.
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A.Aouad et al. (2023) indicated the development of SMEs,
which were considered as a new approach for integrat-
ing segmentation with response modelling by offering
computationally efficient and interpretable frameworks
for segmenting large data.

Customer insights can be defined as understanding
customer behaviours, preferences, and feedback, which
can then be used from data to drive business strategy.
According to B.M. Omowole et al. (2024), big data offered
scalable solutions for the competitive advantage of SMEs
by means of strategies pertaining to the analysis of cus-
tomer behaviour and preferences. Y. Zhong et al. (2024)
have shown how big data can be used to improve cus-
tomer satisfaction by leveraging online reviews in refin-
ing service offers, especially for tourism industries.

The integration of customer insights from big data
into market segmentation decision-making enables
businesses to target their customers with unprecedent-
ed accuracy. According to X. Li & Y.S. Lee (2024), big
data allowed companies to move beyond static demo-
graphic or geographic segmentation by integrating re-
al-time behavioural and preference data into their seg-
mentation models. This helped in the development of
customised marketing strategies that will lead to more
satisfaction and loyalty among customers. According to
Z. Zhang (2024), neural network-based models played a
crucial role in evaluating segmentation and marketing
strategies, showing how these technologies will help to
optimise segmentation for better results.

Customer behaviour analysis helped to identify the
patterns and every step involved in reaching purchasing
decisions. According to S. Garg & A. Khandhar (2024),
consumer behaviour analysis indeed provided an op-
portunity to improve businesses through adjustments of
market strategies with data-driven insights on purchas-
ing trends and spending patterns. The relationship be-
tween behaviour analysis and market segmentation was
implemented through the identification of different be-
havioural trends across various segments of customers.
R.Y.Daulay et al. (2024) indicated that preference analysis
played a significant role in the identification of customer
personas and the elaboration of corresponding market-
ing strategies; this may refer to the use of K-Means clus-
tering to segment consumers of the coffee shop mar-
ket by lifestyle, preference, and purchasing behaviour.

Customer feedback analysis is the process of sys-
tematic collection and analysis of customer opinions,
reviews, and experiences about a product or service.
Through the identification of common themes in custom-
er feedback, businesses can address pain points and re-
fine product offerings to improve customer satisfaction
and loyalty. A. Gopakumar et al. (2024) noted that the
integration of consumer behaviour analysis with cluster-
ing algorithms was very important to enhance segmen-
tation strategy in both e-commerce and conventional
retail settings. According to Z. Samira et al. (2024), CRM
(Customer Relationship Management) integrated with

Al-driven tools helped SMEs to optimise their market-
ing strategies for better customer interaction. The basic
principle of CRM was that companies create more value
for themselves, when they focused on customer reten-
tion rather than short-term sales, with customer insight
driving personalisation and effective segmentation.

In the context of SMEs, CRM theory explained how
data exploitation for increased customer insight would
lead to more accurate market segmentation. D. Gam-
ba (2022) explained that service-oriented segmentation
models allowed the SME to filter out only the profitable
clusters of customers, achieve resource optimisation,
and adapt to operational barriers. A. Singh et al. (2024),
investigated machine learning methods, which used to
develop a market segmentation model using K-Means
clustering and a consumer behaviour prediction mod-
el using a Random Forest from large-scale e-commerce
datasets. The Random Forest model was much better in
predicting customer habits in contrast to the K-Means
clustering model. The study included precision, recall,
and F1 scores as assessment criteria. According to the
findings, machine learning techniques will be useful in
market analysis, and businesses may utilise this mod-
el to create efficient marketing plans and comprehend
customer behaviour.

K. Kumar et al. (2025) investigated the characteristics
that determine customer preference for OTT (Over the
Top) video streaming. Logistic regression was applied
to the multivariate analysis of survey data affordability,
quality, and accessibility have emerged as crucial factors
affecting preference. Demographic data also played an
important role in subscription decisions. M.M. lbrahim
& H.A. Mamdouh (2025) investigated the influence of
online customer reviews on consumer buying decision.
The methodological approach included a quantitative
online survey conducted in Egypt, focusing on OCR (On-
line Customer Reviews) dimensions such as valence and
volume. The findings indicated that online reviews have
an immense impact on purchasing decisions, though
moderated by demographics. However, no evidence has
been observed linking customer feedback with market
segmentation. It was concluded that though OCRs im-
pact purchasing decisions, its usefulness in market seg-
mentation requires more research.

Materials and Methods

The research questions derived from the specific study
objectives led to the use of a quantitative research de-
sign, which used a survey technique. The main questions
were: 1) how does customer behaviour analysis affects
market segmentation decisions; 2) in what ways does
customer preference analysis affect market segmenta-
tion decisions; 3) what is the effect of customer feedback
analysis on market segmentation decisions. This meant
that via surveys, numerical data was collected from small
business owners to understand how they use customer
data for market segmentation. This design was chosen
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because it allowed gathering specific, measurable infor-
mation from many SME owners and analysing it statis-
tically to draw reliable conclusions about how big data
insights influenced their market segmentation decisions
(Ragab & Arisha, 2018).

Selection consisted of 1,628 registered SME own-
ers in Kwara State, Nigeria, who maintained custom-
er databases and have defined market segments. The
2023 dataset of registered SMEs maintained by the
Ministry of Commerce & Co-Operatives (2025) provid-
ed this figure. These SMEs were selected because they
reflected companies that actively participate in offi-
cial market segmentation procedures and keep track
of consumer data. To determine the sample size, the
study used T. Yamane's (1969) equation for finite popu-
lation: n=N/(1 + N(e)?), where: n - sample size; N - pop-
ulation size (1,628); e - margin of error (0.05); n-1,628/
(1+1,628(0.05)%); n=1,628/5.07; n=321 respondents. To
account for potential non-responses, the sample size
was increased by 10%, resulting in 353 respondents. The
study employed a systematic random sampling tech-
nique, where every fifth SME owner from the alphabet-
ically arranged list of 1,628 eligible SMEs was selected.
This method ensured unbiased selection, while main-
taining representativeness across different business
sectors and sizes. The systematic approach provided a
structured way of selecting participants, while maintain-
ing randomness.

The unit of inquiry was individual SME owners or
managers who: 1) have registered businesses in Kwara
State; 2) maintained customer databases with at least
one year of data; 3) have implemented some form of
market segmentation in their business operations. This
specific focus ensured that respondents have relevant
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experience with both data management and market
segmentation practices. The unit of analysis was the
individual SME owner's responses regarding their use
of customer data insights for market segmentation de-
cisions. This included their practices in data collection,
analysis methods, and how they applied these insights
to segment their markets and make business decisions.
A structured questionnaire was used, divided into sec-
tions covering demographics, customer insight, and
market segmentation decisions. The questionnaire em-
ployed a 5-point Likert scale ranging from “Strongly disa-
gree” (1) to “Strongly agree” (5).

Partial Least Squares Structural Equation Modelling
(PLS-SEM) using SmartPLS v3.2.9 was employed for data
analysis. It was used to examine the measurement mod-
el and structural model of the study data. Content valid-
ity was established through expert review by three busi-
ness management professors and two SME consultants.
Construct validity was assessed through convergent va-
lidity (AVE >0.5) and discriminant validity (Fornell Larck-
er). Reliability was measured using composite reliability
and Cronbach'’s Alpha (threshold >0.7). A pilot test with
35 SME owners (10% of sample size) was conducted to
refine the instrument.

Results and Discussion

The analysis began with an overview of the response rate
to the administered questionnaire. A majority of partici-
pants provided complete and valid responses, ensuring
a solid foundation for the study’s findings. This strong
level of engagement reflected the relevance and clari-
ty of the research instrument. The subsequent analysis
included descriptive statistics and tests of normality, of-
fering deeper insight into the data distribution (Table 1).

Table 1. Questionnaire administered response rate

Validity Frequency Percentage Valid percentage Cumulative percentage
Fully submitted responses 254 71.9 71.9 71.9
Remaining sample size 99 28.1 28.1 100.0
Total 353 100 100

Source: developed by the authors

Table 1 showed that 71.9% of respondents an-
swered the questionnaire completely and accurately of
which their responses were valid for this study. The high
response rate helped to achieve reliable findings from

the study. The descriptive result, which showed the
mean of the measures of the study in depicted in Ta-
ble 2, also gave the standard deviation of the measures,
the normality test, including the kurtosis and skewness.

Table 2. Descriptive analysis and normality test

Mean Stapd:3|rd Exces§ Skewness Numl')er of
deviation kurtosis observations used
Customer behaviour analysis 1 3.236 1.383 -1.164 -0.305 254.000
Customer behaviour analysis 2 3.457 1.356 -0.928 -0.566 254.000
Customer feedback analysis 1 2.866 1.193 -0.873 -0.019 254.000
Customer feedback analysis 2 3.339 1.305 -1.022 -0.284 254.000
Customer preference analysis 1 3.433 1.290 -0.911 -0.450 254.000
Customer preference analysis 2 3.213 1.234 -0.730 -0.310 254.000
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Table 2, Continued

Standard Excess Number of
Mean . ; Skewness -
deviation kurtosis observations used
Market segmentation decision 1 3.780 1.380 -0.463 -0.900 254.000
Market segmentation decision 2 3.929 1.393 -0.118 -1.122 254.000
Market segmentation decision 3 3.874 1.403 -0.240 -1.065 254.000

Source: developed by the authors

The study considered market segmentation and
customer insights. A number of important indicators
were evaluated, each of which provided insight into a
distinct facet of the market segmentation and consum-
er insights. The mean scores, standard deviations, and
the number of observations used for each indicator pro-
vided valuable insights and implications for researchers
and practitioners. The relatively high mean score, which
were above 3 for the questions suggested that respond-
ents perceive customer insights to be highly relevant to
market segmentation decisions. With low standard devi-
ation in each cases, indicating that there was low devia-
tion of the responses from the mean. These descriptive
results underscored the multifaceted nature of custom-
er insights on market segmentation decisions. They em-
phasised the importance of market segmentation deci-
sions through successful customer insights.

The normality results of the distribution revealed
that the sample size was above 100, which implied that
an absolute value of skewness of +1.0 or below was
expected for the data to be normal. In addition, for

Customer behaviour

kurtosis, an absolute value of +3.0 was expected for a
normal peak, as any value outside the threshold could
be a serious signal of concern. The normality results
showed that all the variables were within the threshold
of the absolute value of +1.0 and the kurtosis results
were also within the absolute value of £3.0. The implica-
tion from the normality test results showed that all the
data inputted for the analysis were normally distributed
and can be used for further analysis and inferences. This
implied that all the variables used to measure resource
optimisation have moderate mean with low deviation
from the mean and the variables were all normally dis-
tributed indicating the usefulness of the variables in de-
termining the causality between customer insights and
market segmentation decisions. For this, the variables
used to measure customer insights were customer be-
haviour analysis, customer preference analysis, and cus-
tomer feedback analysis against market segmentation
decisions. Figure 1 showed the structural path model
that assesses the effect of customer insights on market
segmentation decisions.

analysis 1 0909
" 0937
Customer behaviour ¢~
analysis 2
Customer
behaviour analysis 0.344 .
Market segmentation
Customer preference /dgcision 1
analysis 1 0.935 :
Y +0.897 — 3 50958—9 Market segmentation
Customer preference «-08957 ~ 0562 decision 2
analysis 2 —a i
Customer Market Market segmentation
preference analysis 0215 se%mevntcation cEEHEE
ecision
Customer feedback
analysis 1
- 0811
Customer feedback 408547
analysis 2
Customer

feedback analysis

Figure 1. Model of the path to customer insights and market segmentation decision

Source: developed by the authors

Three independent variables - analysis of consum-
er behaviour, preferences, and feedback - and one de-
pendent variable - choice to segment the market were
included in the model. According to the model's find-
ings, market segmentation decisions were significantly

influenced favourably by all three independent factors.
This indicated that organisations should value consum-
er insights since they can aid in making better market
segmentation decisions. The particular impacts demon-
strated that every independent variable significantly
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influences the choice to segment the market. This im-
plied that in order to improve market segmentation de-
cisions, organisations should concentrate on creating

Olota et al.

consumer insights. Important statistical indicators per-
taining to the validity and construct reliability of the four
latent variables in this study were shown in Table 3.

Table 3. Construct reliability and validity

Cronbach’s Alpha Composite reliability | Average Variance Extracted (AVE)
Customer behaviour analysis 0.828 0.920 0.852
Customer feedback analysis 0.759 0.819 0.693
Customer preference analysis 0.754 0.891 0.803
Market segmentation decision 0.948 0.966 0.905

Source: developed by the authors

These metrics aid in evaluating how well these vari-
ables quantify the fundamental ideas they are meant to
reflect. Cronbach’s Alpha and composite dependability
were the two main measures used to assess construct
dependability. Cronbach’s Alpha assesses a latent vari-
able’s internal consistency by determining the extent to
which each item was related to every other item. Good
quality was shown by the internal consistency scores of
the four latent variables, which were above 0.7. Since
these values were far higher than the widely accepted
cut off limit of 0.7, they suggested that the items within
each variable were reliable markers of the related struc-
tures. Composite reliability was another construct relia-
bility statistic that considered both internal consistency
and the relationships between the items and the latent
variable. All of the variables in this study showed strong
composite dependability, providing a more trustworthy
measure of reliability, with all values over 0.7. The latent
variables' high values suggested that they were trust-
worthy predictors of the constructs they stand for.

Table 3 also displayed the Average Variance Extract-
ed (AVE), which evaluated each latent variable’s conver-
gent validity. The degree to which items in a variable
measure the same underlying notion and were connect-
ed to one another was known as convergent validity.
All of the AVE values in the table were higher than the
suggested cut off of 0.5. This suggested that each latent
variable's items were converging nicely and measuring
their respective constructs as a whole. The choice of
these variables as valid and dependable measures in the
study was supported by their strong composite reliabil-
ity, high internal consistency, and good convergent va-
lidity (Osei et al., 2024). Strong evidence of discriminant
validity among the latent variables - customer feedback
analysis, customer behaviour analysis, market segmen-
tation decision, and customer preference analysis - was
shown by the findings of the discriminant validity study
in Table 4. Whether these constructs were separate and
not strongly associated with one another was deter-
mined by discriminant validity.

Table 4. Discriminant validity

Customer Customer feedback Customer Market segmentation
behaviour analysis analysis preference analysis decision
Customer behaviour analysis 0.923
Customer feedback analysis 0.723 0.833
Customer preference analysis 0.642 0.601 0.896
Market segmentation decision 0.743 0.691 0.729 0.952

Source: developed by the authors

It was clear from examining the correlations be-
tween these variables that the off-diagonal values - the
correlations between other variables - were significant-
ly lower than the diagonal values, which represent the
correlations of each variable with itself. This support-
ed the notion that each latent variable was unique and
measures a separate feature of the overall construct by
indicating that each latent variable has a stronger rela-
tionship with itself than with the other constructs. Com-
pared to its correlations with customer behaviour, cus-
tomer feedback, and customer preference analysis, the
market segmentation decision has a stronger connec-
tion with itself. In a similar vein, the connection between
customer preference analysis and itself was stronger
than that between the other factors. However, this was

also true for other variables in their own contexts. These
findings demonstrated that rather than being merely
various expressions of the same underlying construct,
the latent variables in this study were measuring unique
ideas. Given that it successfully distinguished between
these crucial elements - customer feedback analysis,
customer behaviour analysis, market segmentation de-
cision, and customer preference analysis - it appeared
that the measurement model was appropriate for the
goals of this investigation.

This allowed evaluating the independent variable's
correlation. The purpose was to determine, whether two
independent variables were not associated and yielding
same results. In this study, the expected association be-
tween the independent variables was evaluated using
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the variance inflation factor (VIF). The VIF values for the
latent variables pertaining to the choice of market seg-
mentation were shown in Table 5. Customer feedback,
customer behaviour, and consumer preference analysis
all have VIF values that were much below the 10-point
cut off, which was encouraging. It implied that these la-

tent variables do not exhibit significant multicollinearity.
Since there was little correlation between these varia-
bles, multicollinearity was not a major problem, when
they were included in this study. The coefficient of deter-
mination, or R-squared, which is a measure of a model's
quality of fit, was displayed in Table 6.

Table 5. Inner VIF values

Customer Customer Customer Market segmentation
behaviour analysis | feedback analysis | preference analysis decision
Customer behaviour analysis 2.444
Customer feedback analysis 2.246
Customer preference analysis 1.822
Market segmentation decision

Source: developed by the authors

Table 6. Coefficient of determination score

R-square

R-square adjusted

Market segmentation decision

0.680

0.676

Source: developed by the authors

Approximately 68.0% of the variability seen in the
dependent variable (market segmentation decision) can
be explained by the independent or latent variables in-
cluded in the model, according to the market segmen-
tation decision model's R-squared score of 0.680. This
suggests that the model captures and explained the
observed variations in the buying experience. The cor-
rected R-squared value was 0.676. This results in a more
careful evaluation of the model's degree of fit. The mod-
ified R-squared value was almost the same as the con-
ventional R-squared value, indicating that the inclusion
of the independent variables in the model was unlikely

to cause overfitting or excessive complexity. This implied
that even when considering any problems relating to
model complexity, the explanatory power of the model
was still strong. According to the R-squared and mod-
ified R-squared values, the market segmentation deci-
sion model explained market segmentation decision
variability rather well, and adding more latent variables
does not seem to degrade the model's performance. In
statistical analysis, the effect size, which was commonly
represented as f-square and shown in Table 7, quanti-
fied the strength of the correlation or influence of inde-
pendent variables on a dependent variable.

Table 7. Assessment of the effect size (f?)

Customer Customer Customer Market segmentation
behaviour analysis | feedback analysis | preference analysis decision
Customer behaviour analysis 0.152
Customer feedback analysis 0.064
Customer preference analysis 0.246
Market segmentation decision

Source: developed by the authors

It evaluated the impact sizes of several latent fac-
tors on market segmentation decision. Every inde-
pendent variable had a value greater than 0.02, which
was regarded as a minor effect size. This implied that
every variable had a moderate effect size, meaning that
each one had a discernible influence on the choice to

segment the market. Variability in market segmentation
decisions can be moderately explained by changes or
variations in any of the factors. The null hypothesis that
customer insights have no discernible impact on market
segmentation decisions was tested using the bootstrap
route coefficient analysis shown in Table 8.

Table 8. Bootstrapping results showing path coefficient for structural model

Original Sample Standard T-statistics p-values
sample (O) mean (M) deviation (STDEV) (|O/STDEV|)
Customer behaviour analysis ->
Market segmentation decision 0.344 0.346 0.075 4.608 0.000
Customer feedback analysis ->
Market segmentation decision 0.215 0.213 0.068 3.155 0.002
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Table 8, Continued

Original Sample Standard T-statistics p-values
sample (O) mean (M) deviation (STDEV) | (|O/STDEV|)
e 0379 0379 0.057 6.654 0.000
Market segmentation decision

Source: developed by the authors

According to the findings, market segmentation de-
cisions were significantly impacted by customer feed-
back, customer behaviour, and consumer preference
analyses as components of customer insights. An ex-
amination of the sequence from Customer feedback,
customer behaviour, and customer preference analy-
sis to the decision about market segmentation reveals
a statistically significant relationship between these
three types of analysis and the decision to segment the
market. Strong evidence to reject the null hypothesis
was suggested by the t-statistics being more than 1.96
and the p-values being less than the traditional signif-
icance level of 0.05. As a result, the choice to segment
the market was greatly influenced by the characteristics
of consumer insights; customer feedback, customer be-
haviour, and customer preference.

The study determined the effect of customer in-
sights on market segmentation decisions, with the
hypothesis being that customer insights do not signif-
icantly affect market segmentation decisions. The re-
sults revealed that all three factors; customer feedback
analysis, customer behaviour analysis, and customer
preference analysis, have statistically significant effects
on market segmentation decisions. This finding aligned
with O.R. Amosu et al. (2024), who demonstrated that
real-time data analytics provides strategic customer in-
sights crucial for effective e-commerce segmentation.
Similarly, M.E. Jalal & A. Elmaghraby (2024) found that
counterfactual analysis offered a new perspective on
personalised marketing, enabling more precise cus-
tomer segmentation. S. Park et al. (2024) supported this
finding through their importance-induced customer seg-
mentation approach using explainable machine learn-
ing, which enhanced the accuracy of market segmen-
tation decisions. These studies collectively emphasised,
how modern analytical techniques transformed custom-
er insights into actionable segmentation strategies.

The rejection of the null hypothesis was further sup-
ported by both historical and contemporary research.
F. Qian (2008) established a foundational understanding
of CRM and customer segmentation outsourcing for small
and medium businesses, highlighting the long-stand-
ing importance of customer insights in segmentation.
More recently, B.S.V. Reddy et al. (2023) demonstrated
the effectiveness of clustering algorithms in customer
segmentation analysis, providing technical validation
for the relationship between customer insights and seg-
mentation decisions. L. Sanu (2024) presented a prac-
tical application through Reliance Jio's customer analyt-
ics platform, showing how big data can be collected for

meaningful customer insights that drive segmentation
strategies. D.K. Sharma & M. Kumar (2023) contributed
methodological rigour through their market segment
evaluation using grey relational analysis, demonstrating
quantitative approaches to translate customer insights
into segmentation decisions.

The comprehensive effect of customer insights
on market segmentation was contextualised by P. Sin-
gh et al. (2023), who provided an integrative review of
consumer behaviour in the service industry, establish-
ing the theoretical foundation for why customer in-
sights matter in segmentation decisions. The findings
of this study were also consistent with the results of
M.K. Chaudhary et al. (2024), who found customer be-
haviour to be vital marketing concept, M. Deng (2024)
focused on customer profiling for market segmenta-
tion, and M.M. Ibrahim & H.A. Mamdouh (2025), who
demonstrated that utilising customer insights through
advanced analytics enabled businesses to create more
precise customer profiles, leading to more effective seg-
mentation strategies. Through leveraging these multi-di-
mensional customer insights, organisations can develop
highly targeted marketing approaches that addressed
specific customer needs, significantly improving engage-
ment and conversion rates. This data-driven approach
to segmentation allowed for continuous refinement and
adaptation to changing market conditions, ensuring sus-
tainable competitive advantage in increasingly dynamic
business environments.

Conclusions

In the dynamic landscape of emerging markets, small
and medium-sized enterprises in Kwara State, Nigeria,
have discovered the transformative power of data-driv-
en market segmentation. Research has highlighted the
critical role of customer insights derived from big data
analytics in shaping strategic business decisions.

The comprehensive analysis in the study revealed
three pivotal factors of customer insights that sig-
nificantly impact market segmentation: customer
feedback analysis, customer behaviour analysis, and
customer preference analysis. These dimensions pro-
vided SMEs with a nuanced understanding of their
target markets, enabling more precise and effective
strategic positioning. Businesses may gain numerous
significant benefits by collecting and analysing client
data in a systematic manner. First, it was determined
how to design highly focused marketing tactics that
resonate with certain client categories. This approach
allowed for more personalised product offerings and
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communication, which directly addressed the unique
needs and preferences of different customer groups.
The normality test results indicated that all variables
fell within acceptable thresholds for skewness (+1.0)
and kurtosis (£3.0), confirming a normal distribution of
the data. This validated the reliability of the variables
used to measure resource optimisation and support-
ed their suitability. Customer insights can be effectively
used to assess their influence on market segmentation
decisions. SMEs in emerging markets should enhance
market segmentation by leveraging customer feed-
back, behaviour, and preference analysis through tools
like surveys, CRM systems, and social media analytics
to inform targeted marketing strategies.

Moreover, the research underscored the poten-
tial for improved customer satisfaction and loyalty
through data-driven insights. SMEs that leveraged these
analytical approaches can develop a more intimate

understanding of their customer base, anticipating
needs and adapting their strategies proactively. This
was particularly crucial in emerging markets, where cus-
tomer expectations and market dynamics were rapidly
evolving. The findings presented a compelling argument
for investment in data analytics capabilities, positioning
customer insights as a critical competitive advantage for
SMEs seeking to ensure long-term expansion in a chal-
lenging market environment.
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BukopucTtaHHsa big data gAs po3yMiHHA cnoXuBauis
i cermeHTaunii puHky MCI y kpaiHax, Wo po3BMBaIOTbCA
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AHoTaunif. Mani Ta cepefHi NiANPUEMCTBA Y BCbOMY CBITi, 0COBAMBO B KpaiHax 3 eKOHOMIKO0, LLIO PO3BUBAETHCH,
CTUKAKTLCA 3 BUKAMKaAMW Yy Mpoueci cerMeHTauii puHKY. BoHM MaloTb obmexeHe yABNeHHS Mpo BaX/IMBICTb
OTPUMAHHS IHCANTIB NPO CMOXMBAYIB i3 BENKNX AaHUX ANA NPUAHATTA 06I'PYHTOBAHMX pilleHb LWOoAO cerMmeHTaLii
PUHKY. MeTo LibOoro A0CAiAKEHHS 6y10 OLIHUTY PO/b 3406yTTS CNOXWUBUNX IHCANTIB i3 BEANKMX JaHUX Y MPUAHATTI
pilleHb LWOAO CermMeHTauil PUHKY Manux Ta cepefHix MNiANPUEMCTB B YMOBAax €KOHOMIK, LLO PO3BMBAalOTLCA.
PesynbtaTi JOCnifXeHHs 3aCBifunaun, WO aHasi3 CrnoXMBYOI MOBEAIHKM CYTTEBO BI/IMBAE HAa PilleHHA OO0
cerMeHTaLii pUHKy cepes Manux i cepeAHix NiANPUEMCTB. 3HaueHHs B-koedilieHTa cTaHoBMNO 0,344, Lo CBigYMIO
npo Te, WO OAMHWYHA 3MiHa B aHasli3i CNOXWMBYOI MOBEAIHKWN 3YMOB/OE BiAMOBIAHY 3MiHY B pilleHHAX LOAO
cerMeHTauji puHKy, npu t-ctatuctmyi 4,608 Ta p-3HaueHHi 0,001. Bysio TakoX BCTAHOB/IEHO, LLO aHani3 CnoXmBymx
nepesar Ma€ 3Ha4YHWA BMNB Ha CerMeHTaLifHI piLleHHS Mannx Ta cepeAHiX NignNpreMCTB. 3HaueHHst B-koediLjieHTa
ctraHoBwi1o 0,379, W0 BKa3ano Ha CUJIbHY 3a1eXHICTb MiX 3MiHaMu B aHanisi nepesar CroXvsayis Ta pilleHHAMMN
LoA0 cerMeHTalii puHKy, npu t-ctatmctuui 6,654 ta p-3HadeHHi 0,001. KpiM TOro, pesynbTatm AOCIIgKEHHSA
rnokasanu, Lo aHani3 3BOPOTHOro 3B'A3KY Bif, CMOXMBAYiB TaKOX iCTOTHO BMJIMBAE HA PilleHHA LLOAO cerMeHTaLil
PUHKY cepeA Manux Ta cepefHix NignpueMCTB. 3HaueHHs B-koedilieHTa gopiBHoBano 0,215, npu t-ctatncTuui 3,155
Ta p-3HayeHHi 0,002. 3po61eH0 BUCHOBOK, LLLO OTPMMAHHS IHCATIB MPO CNOXMBAaYIB i3 BEINKMX AAHUX € BAX/TUBUM
UMHHWKOM AN MaNnX | cepeHix NiANPUEMCTB B €KOHOMIKAX, LLIO PO3BMBAOTLCA, Y NpoLeci NPUAHATTA eGekTUBHNX
pilleHb WoA0 cerMeHTaLii pUHKY

KAlouoBi cAoBa: Ck/1ajHi faHi; aHani3 CnoXmnBYoi NOBeAiHKW; aHani3 BiAryKkiB COXMBaYiB; CNOXMBYa MNepcnekTnBa;
aHani3 CcroXxuB4mx rnepesar
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Abstract. The availability of cash at the disposal of any industrial enterprise provides a sense of economic
freedom in the implementation of its development strategy. The total cash indicator is directly dependent on
the cash flows across various types of activities. To meet the informational needs of managerial personnel of
an industrial enterprise, the ability to forecast projected cash flow indicators is essential. The aim of this article
was to present a methodology for forecasting the cash flows of industrial enterprises to ensure the successful
implementation of their development strategies. A comparative analysis of statistical indicators of cash flows
in Ukrainian bakery enterprises had made it possible to determine the share of cash in their total assets and
to calculate their liquidity ratios. Analytical calculations have revealed predominantly low liquidity ratios, both
at the national level and among individual bakery enterprises in Western Ukraine, with values falling below the
normative thresholds of 0.1-0.2. The article presented indicators on cash flows generated from various types of
activities of Ukrainian bakery enterprises, enabling the conclusion that there was a direct relationship between
cash flow dynamics and the actual cash balances held in enterprise bank accounts. The dominant cash flow was
the one generated from operating activities. It was this flow that should provide the main source of cash for
the enterprise and serve as a driving force for both investment and financial activities. The balance among cash
flows from various activities wasn't conform to standardised norms, but rather reflected the individual strategic
vision of the enterprise’s owner, as implemented by the hired personnel. Forecast calculations of cash flows were
crucial for the implementation of any enterprise’s development strategy. The article systematised approaches
to organising cash flow forecasting. It outlined the construction of a cash flow model from operating activities,
taking into account the forecasted sales volume. The practical significance of the research findings lies in the
methodological substantiation of cash flow forecasting indicators, which can be utilised by economic entities in
the industrial sector to predict both operational and strategic performance indicators

Keywords: operational cash flows; investment cash flows; financial cash flows; total cash flow; total receipts

Introduction

In order to survive in the contemporary business en-
vironment, any industrial enterprise must organise
its cash flow in accordance with the capital formula:
“Money - Commodity - Money*". In accordance with
this capital formula, the amount of money at the final
stage of the cash cycle should exceed the amount intro-
duced into the business at the initial stage, generating a

certain level of economic return. Otherwise, the eco-
nomic entity risks depleting its reserves (accumulated
profits, non-current and current assets) and moving to-
wards its eventual dissolution as a business unit. These
considerations also affirm the principles of accounting
as enshrined in the Law of Ukraine No. 996-XIV (2024),
particularly the going concern principle, which assumed
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Forecasting cash flows of industrial enterprises...

that the enterprise will continue to operate in the fore-
seeable future and, accordingly, its assets and liabilities
were assessed on this basis. Forecasting cash flows
represented a complex process encompassing the col-
lection, accumulation, summarisation, processing, and
presentation of analytical data in a specific format to
define development benchmarks for an economic entity
within a given business environment.

M.S. Shahriar et al. (2021) highlighted the impor-
tance of forecasting in decision-making under the uncer-
tainties of modern business conditions and stressed the
significance of selecting appropriate forecasting meth-
ods. According to the authors, the chosen methodology
greatly influenced the quality of the forecasting project,
which in turn motivated or discouraged sponsors and
other stakeholders from investing in the enterprise. They
noted the existence of a wide range of forecasting meth-
ods, though the reliability of each individual method
remained uncertain, making the selection process for a
particular business case quite challenging. A. Rahman &
R.B. Sharma (2020) stated that an economic entity should
primarily generate cash through its operating activities,
which were dominant among all activity types. Failure to
properly manage operational cash flows can lead to de-
teriorating financial performance and reduced business
efficiency over time. According to the authors, it was the
Statement of Cash Flows that provided the opportuni-
ty to forecast and manage the enterprise’s cash flow.

F. Alnori (2020) conducted a study on the relation-
ship between cash reserves and financial performance
indicators of Saudi Arabian firms, excluding banks and
insurance companies. The author concluded that a
non-linear relationship exists between cash holdings
(i.e., cash balances recorded in firms' balance sheets)
and financial performance outcomes. The author also
underscored the critical role of cash in both day-to-day
operations and the long-term development of any firm.
Based on the identified non-linear relationship, the study
supported the “compromise theory” regarding optimal
cash levels, which suggested that the ideal cash holding
depends on cultural factors, industry-specific features,
and a balance between the benefits of high liquidity and
the costs of cash retention.

Scientist F. Nadeem (2024) explored the issue of op-
timal cash levels to enhance firm value, using a sample
of energy companies listed on the Saudi Arabian Stock
Exchange. The study investigated the relationships be-
tween cash holdings, return on capital (as a variable
factor), and firm size (as a control variable). The results
weren't confirmed a strong correlation between these
indicators, suggesting that optimal cash levels depend
on the management tasks, forecasting targets, regional
business context, and other influencing factors. These
aspects should be carefully considered, when forecast-
ing cash flows for any enterprise.

X. Chen et al. (2021) conducted an in-depth study
on cash flow forecasting using the CFF (cross-functional

flowcharts) method. The authors identified key factors
affecting the accuracy and usefulness of forecasts with-
in Australia’s mining sector. Their conclusions can be
adapted to various sectors of Ukraine's economy. The
feasibility of conducting CFF analysis depended on in-
vestor demand and analyst capacity. Furthermore, gen-
erating the cash flow statement using the direct meth-
od reduced analytical processing costs and minimised
forecasting errors. However, a large number of analysts
wasn't always enhanced the forecasting process due to
the increased complexity of coordination.

The authors S. Li et al. (2024) focused on the im-
pact of applying international accounting and reporting
standards on the quality of accounting information used
for forecasting business activity. It was worth noting that
Ukrainian accounting standards were based on interna-
tional accounting frameworks. Order of the Ministry of
Finance of Ukraine No. 73 (2013) included a template for
the “Statement of Cash Flows"”, which can be completed
using either the direct or indirect method. This report
allowed comprehensive tracking of cash movements
across operating, investing, and financing activities.

R. Ball & V.V. Nikolaev (2022) investigated the ac-
crual method, which underpined the recognition of in-
come from operating activities and directly influences
operational cash flows. The accrual basis assumes that
recorded profit exceeds operational cash inflows, a fact
that was particularly relevant for forecasting future
cash flows. Unlike the cash basis, the accrual method
generated more informative indicators for financial re-
porting. Profit calculated using this approach played a
key role in predicting future cash flows, and actual cash
movements helped to analyse discrepancies between
accrued profit and net cash flow. These insights were
utilised by the researchers to forecast industrial enter-
prise revenues.

Researchers B. Noury et al. (2020) examined the rel-
evance of cash flow forecasting in the context of growing
investment activity and its influence on strategic man-
agement decisions. They emphasised the importance
of operational cash flows as the foundation of a firm's
financial activities. Their study also compared the use
of accrual and cash methods for cash flow forecasting,
noting the absence of consensus among scholars. They
concluded that the accrual method offered greater an-
alytical capacity and serves as the foundation for fore-
casting operating cash flows. C.-W. Wang et al. (2023)
asserted that a firm's financial policy was shaped by the
uncertainty of its cash flows. The greater this uncertain-
ty, the more cash was required to ensure the coordinat-
ed functioning of the enterprise’s structural units. The
aim of this study was to present an original approach to
forecasting cash flows in industrial enterprises.

Materials and Methods

This scientific study employed analytical and synthetic
methodological techniques. The analytical approach
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facilitated the examination of the formation of specific
types of cash flows from operating, investing, and fi-
nancing activities; the analysis of changes in the volume
and structure of cash flows over a defined period; the
identification of trends and patterns; and the applica-
tion of various financial ratios (such as the share of cash
in current assets, the share of cash in total assets, and
the absolute liquidity ratio) to assess the financial con-
dition of enterprises and the effectiveness of their cash
flow management. The synthetic method was applied to
integrate the various types of cash flows by combining
inflows from different activities to form a comprehen-
sive picture of the enterprise’s overall cash flow. It also
allowed the identification of influencing factors and their
impact on the formation and dynamics of cash flows, the
establishment of cause-and-effect relationships, the de-
velopment of a holistic view of the enterprise’s financial
standing, highlighting its strengths and weaknesses, the
formulation of an effective cash flow management strat-
egy aimed at ensuring financial stability and growth.

To study the economic processes associated with
cash flows in industrial enterprises, the method of gen-
eralisation was applied at different stages of the re-
search. This method allowed the systematisation of ex-
isting theoretical approaches to the study of cash flows,
the identification of key research directions, and the de-
tection of general trends and patterns in the formation
and dynamics of cash flows based on the analysis of sta-
tistical data and corporate financial statements. Conclu-
sions were drawn regarding the specific features of cash
flow formation and management in industrial enterpris-
es, and practical recommendations for forecasting cash
flows were developed.

The research was based on statistical data on the
operations of Ukrainian bakery enterprises obtained
from open sources. To facilitate comparisons and draw
generalised conclusions, aggregate indicators for all ac-
tive enterprises in Ukraine and for enterprises engaged
in the production of bread, bakery, and flour products
were used, as provided by the Official website of State
Statistics Service of Ukraine (2023). For the calculation of
the share of cash in current and total assets and the ab-
solute liquidity ratios, thematic summaries of the State
Statistics Service of Ukraine were utilised, specifically the
data on current assets by economic activity type, with
a breakdown by large, medium, small, and micro-enter-
prises (2013-2023). The absolute liquidity ratio was cal-
culated as the ratio between the value of the balance
sheet item “Cash and cash equivalents, thousand UAH"

Pysarenko

and the value of the item “Current liabilities and provi-
sions, thousand UAH". To estimate cash flows from op-
erating activities of all active enterprises in Ukraine and
those producing bread and bakery products, the indirect
method was used, based on statistical indicators from
thematic datasets, including: Financial result before tax-
ation of enterprises by types of economic activity with a
breakdown into large, medium, small, and micro-enter-
prises (excluding banks) for the years 2010-2023 (profit
or loss before taxation); Non-current assets of enter-
prises by types of economic activity with a breakdown
into large, medium, small, and micro-enterprises (2013-
2023) (depreciation of non-current assets); Current as-
sets of enterprises by types of economic activity with
a breakdown into large, medium, small, and micro-en-
terprises (2013-2023) (change in current assets); Cur-
rent liabilities and provisions of enterprises by types of
economic activity with a breakdown into large, medium,
small, and micro-enterprises (2013-2023) (change in cur-
rent liabilities and provisions) (Official website of State
Statistics Service of Ukraine, 2023).

To validate the conclusions drawn from the statistical
analysis of all active enterprises and the bakery sector,
selected bakery enterprises in Western Ukraine were ex-
amined in detail, specifically: Additional liability compa-
ny “lvano-Frankivsk Bread Plant” (2024), Limited liability
company “Believer” (2024), Private joint-stock company
“Teremno Khlib” (2024). Additionally, data were analysed
from: Limited liability company “Khlibodar” (2024), Limit-
ed liability company “Ternopilkhlibprom” (2024), Private
joint-stock company “Concern Hlibprom"” (2024).

The key selection criteria for these enterprises in-
cluded: a strong regional reputation, high consumer de-
mand for their products, and a workforce exceeding 100
employees. The methodology for calculating analytical
indicators of cash flows for these selected enterprises
mirrors the methodology used for calculating the same
indicators across all active enterprises.

Results and Discussion

Cash flow forecasting should be conducted with consid-
eration for the movement of cash from various types of
business activities. According to Order of the Ministry
of Finance of Ukraine No. 73 (2013), information on the
cash flow of an industrial enterprise was disclosed in
Form No. 3, “Statement of cash flows", broken down into
operating, investing, and financing activities. The charac-
teristics of cash flows by type of industrial activity were
presented in Table 1.

Table 1. Characteristics of cash flows by type of industrial activity

Incoming cash flows

Outgoing cash flows

1. Operating activities

Proceeds from sales of goods, products, services

Payment for goods, works, services to suppliers

Proceeds from rental income

Payment of employee wages

Receipts of fines, penalties, forfeits

Payment of single social contribution

Refund of overpaid taxes, fees, and charges

Payment of taxes, fees, and charges (excluding the single social
contribution)
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Table 1, Continued

Incoming cash flows

Outgoing cash flows

Refund of overpayments to suppliers for goods, works,
services

Refunds to buyers for goods, products, works, services

Targeted financing from budgetary funds

Payment of interest on bank loans

Payments under targeted financing agreements of budgetary
programmes

Net cash flow from operating activities: difference between the total inflows from operating activities
and the total outflows related to operating activities

2. Investing activities

Proceeds from the sale of non-current assets

Payment for the acquisition of non-current assets

Receipts of interest and dividends from corporate rights and
securities

Payment for the acquisition of corporate rights and securities

Proceeds from derivatives

Payments on derivatives

Receipts of interest from deposits in bank accounts

Net cash flow from investing activities: difference between the total inflows and outflows related to investing activities

3. Financing activities

Contributions from shareholders under the founding
documents

Repurchase of the company’s own shares

Receipts of loans from banks and other financial institutions

Repayment of loans to banks and other financial institutions

Dividend payments to shareholders

Net cash flow from financing activities: difference between the total inflows and outflows related to financing
activities

4. Total cash flow: total value of net cash flows from operating, investing, and financing activities

Source: based on Order of the Ministry of Finance of Ukraine No. 73 (2013)

The total cash flow generated from various activi-
ties directly influences the cash balance of the enter-
prise and, consequently, its financial stability indicators.
Since Western Ukraine has largely adapted to the new
economic realities and maintained business activity,
the study was based on commonly accepted normative
values for the absolute liquidity ratio, ranging from 0.2
to 0.35. The dynamics of cash balances of bakery en-
terprises in the western regions of Ukraine, in compar-
ison with the overall indicators of all active enterprises

in Ukraine and those specifically in the production of
bread, bakery, and flour-based products, were present-
ed in Table 2. It should be noted that each region of
Ukraine has a considerable number of enterprises en-
gaged in the production of bread and bakery goods.
These enterprises may vary in production volume,
workforce size, and target consumer focus. The study
concentrated on bakery enterprises in Western Ukraine
that are well known within their respective regions and
employ more than 100 staff members.

Table 2. Dynamics of cash balances in Ukrainian bakery enterprises

Period Cash and cash equivalents, Current assets, Share of cash in Total assets, Share of cash in
thousand UAH thousand UAH current assets, % thousand UAH total assets, %
1 2 3 4 5 6
All active enterprises in Ukraine
(2013 - 393327 units, 2014 - 341001 units, 2015 - 343440 units, 2016 - 306369 units, 2017 - 338256 units, 2018 - 355877 units,
2019 - 380597 units, 2020 - 373822 units, 2021 - 370834 units, 2022 - 261924 units, 2023 - 307852 units)
2013 207,799,071.5 3,069,041,563.6 6.77 5,712,274,810.1 3.64
2014 248,656,117.5 3,271,954,021.3 7.60 5,994,265,571.9 4.15
2015 301,587,227.7 4,108,602,679.3 7.34 8,073,783,376.4 3.74
2016 334,528,258.2 5,772,816,523.9 5.79 9,991,791,211.6 3.35
2017 365,615,871.6 5,650,817,419.4 6.47 9,961,779,060.4 3.67
2018 377,118,530.5 6,285,066,560.4 6.00 10,878,050,628.0 3.47
2019 463,514,738.0 6,640,282,371.6 6.98 11,494,975,428.7 4.03
2020 545,592,742.2 7,360,593,624.4 7.41 12,682,480,085.0 4.30
2021 631,067,419.2 8,411,902,475.0 7.50 14,070,487,840.4 4.49
2022 723,519,895.2 9,024,337,965.0 8.02 14,654,653,024.4 4.94
2023 1,099,212,362.8 10,193,400,959.3 10.78 16,442,568,885.4 6.69
Enterprises engaged in the production of bread, bakery, and flour products
(2013 - 1362 units, 2014 - 1158 units, 2015 - 1133 units, 2016 - 1007 units, 2017 - 1036 units, 2018 - 1075 units,
2019 - 1102 units, 2020 - 1069 units, 2021 - 1113 units, 2022 - 838 units, 2023 - 923 units)

2013 411,261.8 7,272,214.3 5.66 14,731,592.0 2.79
2014 578,497.7 7,418,985.6 7.80 15,074,022.2 3.84
2015 507,793.7 10,926,500.9 4.65 20,430,462.9 2.49
2016 477,987.7 11,617,683.2 4.11 18,467,113.3 2.59
2017 667,385.1 12,351,258.4 5.40 19,339,112.8 3.45
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Table 2, Continued

1 2 3 4 5 6
2018 834,901.6 13,610,085.4 6.13 23,422,002.4 3.56
2019 821,783.1 14,423,307.6 5.70 25,653,231.4 3.20
2020 1,137,640.2 17,258,418.9 6.59 30,944,047.9 3.68
2021 1,302,529.1 19,948,005.8 6.53 36,062,066.6 3.61
2022 2,310,128.0 20,974,301.0 11.01 32,902,568.6 7.02
2023 3,387,637.8 26,192,663.8 12.93 41,193,111.5 8.22

Volyn region, Private joint-stock company “Teremno Khlib”
2019 3,472 36,966 9.39 111,147 3.12
2020 808 37,887 2.13 146,049 0.55
2021 739 39,036 1.89 143,589 0.51
2022 1,637 44,328 3.69 155,041 1.06
2023 2,264 53,635 4.22 179,343 1.26
Zakarpattia region, Limited liability company “Believer”
2020 3,306 27,405 12.06 32,338 10.22
2021 6,930 59,170 11.71 75,966 9.12
2022 7,255 88,742 8.18 115,771 6.27
2023 25,679 121,050 21.21 159,470 16.10
Ivano-Frankivsk region, Additional liability company “Ivano-Frankivsk Bread Plant”
2019 3,980 31,249 12.74 94,935 4.19
2020 3,659 79,707 4.59 161,228 2.27
2021 1,674 129,127 1.30 243,534 0.69
2022 4,951 152,907 3.24 253,634 1.95
2023 4,881 170,756 2.86 280,894 1.74
Lviv region, Private joint-stock company “Concern Hlibprom”
2019 39,814 224,855 17.71 723,007 5.51
2020 9,972 229,643 4.34 714,776 1.40
2021 9,456 273,288 3.46 849,416 1.1
2022 35,439 333,939 10.61 915,178 3.87
2023 8,534 334,171 2.55 1,068,315 0.80
Rivne region, Limited liability company “Khlibodar”
2019 788 62,511 1.26 101,236 0.78
2020 682 57,325 1.19 111,116 0.61
2021 992 88,495 1.12 149,634 0.66
2022 2,367 96,194 2.46 205,458 1.15
2023 15,380 154,310 9.97 307,416 5.00
Ternopil region, Limited liability company “Ternopilkhlibprom”
2019 535 6,019 8.89 16,243 3.29
2020 278 5,758 4.83 13,690 2.03
2021 123 5,307 2.31 13,128 0.93
2022 106 6,712 1.58 14,015 0.76
2023 97 6,263 1.55 15,689 0.62

Source: based on Additional liability company “lvano-Frankivsk Bread Plant” (2024), Limited liability company
“Believer” (2024), Limited liability company “Khlibodar” (2024), Limited liability company “Ternopilkhlibprom” (2024),
Private joint-stock company “Concern Hlibprom” (2024), Private joint-stock company “Teremno Khlib” (2024)

Statistical data on cash balances indicated that their
share in the assets of any enterprise remains relative-
ly low. At the national level, the proportion of cash and
cash equivalents in total assets of active enterprises
ranged between 3% and 7%. For enterprises engaged
in the production of bread, bakery, and flour products,
this range extended to 3-8%. In general, a clear trend
was observed: the share of cash and cash equivalents
in total assets was consistently lower than their share
in current assets. This trend was also evident among
the selected bakery enterprises from Western Ukraine
included in the study. However, it was important to note

that each enterprise was unique, and the variability of
their indicators may be more pronounced due to indi-
vidual circumstances.

A significant development was the increased con-
centration of cash across all Ukrainian enterprises,
and particularly among enterprises involved in the
production of bread, bakery, and flour products (Ta-
ble 2). As of the end of 2023, cash and cash equivalents
accounted for 6.69% of the total assets of all active en-
terprises in Ukraine. In the bread and bakery sector,
the concentration was even higher - 8.22% (Official
website of State Statistics Service of Ukraine, 2023).
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This pattern, however, was not consistently observed
across other individual bakery enterprises. These fig-
ures were likely the result of the full-scale war that
has been ongoing in Ukraine since 2022, leading en-
terprises to adopt a more cautious approach to man-
aging their cash reserves.

A critical benchmark in the operation of any industri-
al enterprise was the minimum level of cash required to

cover its most urgent needs. This was typically assessed
using the absolute liquidity ratio, calculated as the ratio
of the balance sheet item “Cash and cash equivalents,
thousand UAH" to the item “Current liabilities and pro-
visions, thousand UAH."” Table 3 presented the absolute
liquidity ratios of Ukrainian bakery enterprises, illustrat-
ing the relationship between cash, its equivalents, and
current liabilities and provisions.

Table 3. Absolute liquidity ratios of Ukrainian bakery enterprises

Period thousand UAH

Cash and cash equivalents, Current liabilities and provisions,

thousand UAH Absolute liquidity ratio

1 2

3 4

All active enterprises in Ukraine
(2013 - 393327 units, 2014 - 341001 units, 2015 - 343440 units, 2016 - 306369 units, 2017 - 338256 units, 2018 - 355877 units,
2019 - 380597 units, 2020 - 373822 units, 2021 - 370834 units, 2022 - 261924 units, 2023 - 307852 units)

2013 207,799,071.5 2,689,338,170.9 0.08
2014 248,656,117.5 3,151,253,038.8 0.08
2015 301,587,227.7 4,114,903,221.6 0.07
2016 334,528,258.2 5,846,688,669.2 0.06
2017 365,615,871.6 5,769,538,995.9 0.06
2018 377,118,530.5 6,408,553,734.3 0.06
2019 463,514,738.0 6,764,591,798.3 0.07
2020 545,592,742.2 7,424,970,644.4 0.07
2021 631,067,419.2 8,111,316,792.1 0.08
2022 723,519,895.2 8,713,997,338.1 0.08
2023 1,099,212,362.8 9,625,767,944.5 0.11

Enterprises engaged in the production of bread, bakery, and flour products
(2013 - 1362 units, 2014 - 1158 units, 2015 - 1133 units, 2016 - 1007 units, 2017 - 1036 units, 2018 - 1075 units,
2019 - 1102 units, 2020 - 1069 units, 2021 - 1113 units, 2022 - 838 units, 2023 - 923 units)

2013 411,261.8 6,614,120.4 0.06
2014 578,497.7 8,683,477.6 0.07
2015 507,793.7 11,304,604.5 0.04
2016 477,987.7 10,412,235.8 0.05
2017 667,385.1 11,926,521.7 0.06
2018 834,901.6 13,378,968.4 0.06
2019 821,783.1 13,177,083.4 0.06
2020 1,137,640.2 15,839,561.4 0.07
2021 1,302,529.1 19,460,076.2 0.07
2022 2,310,128.0 19,531,346.2 0.12
2023 3,387,637.8 23,301,709.3 0.15
Volyn region, Private joint-stock company “Teremno Khlib”
2019 3,472 40,517 0.09
2020 808 51,899 0.02
2021 739 59,356 0.01
2022 1,637 76,591 0.02
2023 2,264 87,822 0.03
Zakarpattia region, Limited liability company “Believer”
2020 3,306 28,977 0.11
2021 6,930 70,692 0.10
2022 7,255 106,040 0.07
2023 25,679 138,594 0.19
Ivano-Frankivsk region, Additional liability company “Ivano-Frankivsk Bread Plant”
2019 3,980 40,391 0.10
2020 3,659 82,915 0.04
2021 1,674 155,967 0.01
2022 4,951 191,914 0.03
2023 4,881 224,500 0.02
Lviv region, Private joint-stock company “Concern Hlibprom”
2019 39,814 206,794 0.19
2020 9,972 223,160 0.04
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Table 3, Continued

1 2 3 4
2021 9,456 281,158 0.03
2022 35,439 322,132 0.11
2023 8,534 367,017 0.02

Rivne region, Limited liability company “Khlibodar”
2019 788 66,892 0.01
2020 682 70,298 0.01
2021 992 97,089 0.01
2022 2,367 139,238 0.02
2023 15,380 177,213 0.09
Ternopil region, Limited liability company “Ternopilkhlibprom”
2019 535 7,069 0.08
2020 278 5,508 0.05
2021 123 8,685 0.01
2022 106 13,023 0.01
2023 97 14,483 0.01

Source: based on Additional liability company “lvano-Frankivsk Bread Plant” (2024), Limited liability company
“Believer” (2024), Limited liability company “Khlibodar” (2024), Limited liability company “Ternopilkhlibprom” (2024),
Private joint-stock company “Concern Hlibprom” (2024), Private joint-stock company “Teremno Khlib” (2024)

The analytical indicators presented in Table 3
demonstrated that the absolute liquidity of all active
enterprises in Ukraine during the period from 2013 to
2023 did not exceed the recommended normative lev-
els. Only in 2023 did the absolute liquidity of all oper-
ating enterprises in the country rise to 0.11, compared
to 0.08 in 2022. Similar conclusions can be drawn re-
garding the absolute liquidity of Ukrainian enterpris-
es engaged in the production of bread, bakery, and
flour products. The increase in absolute liquidity ratios
among all active enterprises in 2023 can be attributed

to the impact of the ongoing war in the country, during
which cash served as a stabilising factor in the econom-
ic activities of enterprises. Predominantly low absolute
liquidity ratios were recorded at several of the studied
bakery enterprises in Western Ukraine, indicating an
insufficient volume of highly liquid assets and, at times,
a lack of capacity to promptly settle short-term liabili-
ties to other economic agents. This lack of highly liquid
assets - primarily represented by cash - served as a
basis for further analysis of cash flows by types of ac-
tivity (Table 4).

Table 4. Cash flows by types of activity in Ukrainian bakery enterprises

Period Net cash flow and cash Net cash flow from operating Net cash flow from investing and
equivalents, thousand UAH activities, thousand UAH financing activities, thousand UAH
1 2 3 4

All active enterprises in Ukraine

(2013 - 393327 units, 2014 - 341001 units, 2015 - 343440 units, 2016 - 306369 units, 2017 - 338256 units, 2018 - 355877 units,

2019 - 380597 units, 2020 - 373822 units, 2021 - 370834 units, 2022 - 261924 units, 2023 - 307852 units)

2014 40,857,046 3,225,214,426 -3,184,357,380
2015 52,931,110.2 -7,075,184,129 7,128,115,240
2016 32,941,030.5 -116,912,023.1 149,853,053.6
2017 31,087,613.4 -260,016,125.2 291,103,738.6
2018 11,502,658.9 1,586,670,385 -1,575,167,726
2019 86,396,207.5 319,721,867.6 -233,325,660
2020 82,078,004.2 905,424,863.6 -823,346,859
2021 85,474,677 706,454,578 -620,979,901
2022 92,452,476 -1,190,910,227 1,283,362,703
2023 375,692,467.6 1,323,520,778 -947,828,311
Enterprises engaged in the production of bread, bakery, and flour products
(2013 - 1362 units, 2014 - 1158 units, 2015 - 1133 units, 2016 - 1007 units, 2017 - 1036 units, 2018 - 1075 units,
2019 - 1102 units, 2020 - 1069 units, 2021 - 1113 units, 2022 - 838 units, 2023 - 923 units)

2014 167,235.9 1,252,356.7 -1,085,120.8
2015 -70,704 13,271,629.8 -13,342,333.8
2016 -29,806 -2,820,277.3 2,790,471.3
2017 189,397.4 152,427.5 36,969.9
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Table 4, Continued

1 2 3 4
2018 167,516.5 1,653,228.3 -1,485,711.8
2019 -13,118.5 -3,529,830.4 3,516,711.9
2020 315,857.1 28,912,597.5 -28,596,740.4
2021 164,888.9 -35,151,402.5 35,316,291.4
2022 1,007,598.9 1,439,346.7 -431,747.8
2023 1,077,509.8 2,152,783.3 -1,075,273.5

Volyn region, Private joint-stock company “Teremno Khlib”
2020 -2,664 18,338 -21002
2021 -69 3,842 -3911
2022 898 12,252 -11354
2023 627 6,919 -6292
Zakarpattia region, Limited liability company “Believer”

2020 349 349 0
2021 3,624 3,624 0
2022 325 325 0
2023 18,424 18,424 0

Ivano-Frankivsk region, Additional liability company “lvano-Frankivsk Bread Plant”
2020 -321 14,187 -14,508
2021 -1,985 1,257 -3,242
2022 3,277 4,976 -1,699
2023 -70 10,857 -10,927

Lviv region, Private joint-stock company “Concern Hlibprom”
2020 -29,842 71,380 -101,222
2021 -516 83,785 -84,301
2022 25,983 71,596 -45,613
2023 -26,905 123,659 -150,564
Rivne region, Limited liability company “Khlibodar”
2020 -106 5,637 -5,743
2021 310 2,878 -2,568
2022 1,375 143 1,232
2023 13,013 25,477 -12,464
Ternopil region, Limited liability company “Ternopilkhlibprom”

2020 -257 1,175 -1,432
2021 -155 470.1 -625.1
2022 -17 -678 661
2023 -9 679 -688

Source: based on Additional liability company “lvano-Frankivsk Bread Plant” (2024), Limited liability company
“Believer” (2024), Limited liability company “Khlibodar” (2024), Limited liability company “Ternopilkhlibprom” (2024),
Private joint-stock company “Concern Hlibprom” (2024), Private joint-stock company “Teremno Khlib” (2024)

The analytical indicators presented in Table 4
demonstrated a direct relationship between cash flow
and the available cash balances in the bank accounts of
enterprises. The dominant cash flow was that generated
from operating activities, which was expected to be the
principal source of funds for the enterprise and to serve
as a driver for both investment and financing activities.
In cases where cash generated from operating activities
was insufficient, the enterprise was compelled to seek

alternative sources to support its statutory operations,
particularly through activating financial or investment
activities. Thus, the analytical data concerning enterprise
cash flows at the national level in Ukraine allowed to
draw the following conclusion: a positive cash flow from
operating activities serves as a resource for expanding
investment and financing operations, whereas a nega-
tive operating cash flow necessitates the search for addi-
tional financial resources to cover the immediate needs
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of the enterprise’s core operations. There were also in-
stances where positive cash flows from all types of activ-
ities can be observed. In such cases, an increase in the
cash balance on enterprises’ bank accounts occurs. On
one hand, this may reflect a planned accumulation of
cash for a specific strategic objective or the execution
of an operational-tactical task. On the other hand, such
a situation may indicate the unjustified accumulation
of cash and its inefficient use due to a lack of dynamic
turnover. A third scenario was also possible, where the
enterprise engages solely in operational activities with-
out involving cash in financial or investment operations.
In this case, the enterprise extracts all potential value
from its initially invested resources, without construct-
ing a future-oriented development strategy. Over time,
such an approach to economic activity may result in a
loss of production capacity and, ultimately, the exit of
the enterprise from the business environment.

These arguments provided a basis for concluding
that all areas of enterprise activity were of significant im-
portance. The balance between cash flows from various
types of activities was not governed by standards, but
rather determined by the individual strategic vision of
the enterprise’s owner, which was implemented by the
employed staff. Therefore, forecast calculations of cash

Pysarenko

flow movements have become critical for the implemen-
tation of any enterprise’s development strategy.

Cash flow forecasting was a set of sequential ac-
tions that must be properly organised. Issues related
to the organisation of cash flow forecasting have been
explored by both Ukrainian and international scholars.
G. Chumak (2023) viewed budgeting as a tool for enter-
prise expenditure management. The author presented
a structured system of budgets, which was considered
in the course of this study. S. Tereshchenko & A. Pietuk-
hov (2024) addressed the issue of short-term forecast-
ing through budgeting systems for medium-sized en-
terprises. Given that most bakery enterprises, including
those studied in thiswork in Western Ukraine, fall under
the category of medium-sized businesses, the opera-
tional budgeting approach described by S. Tereshchen-
ko & A. Petukhov (2024) merits attention. The authors
Z.-M.V. Zadorozhny et al. (2023) aimed to present a
widely accepted methodology for cash flow forecast-
ing using accessible and simple examples. The practi-
cal application of the proposed forecasting approaches
may vary depending on the specific operational char-
acteristics of each individual enterprise. The organisa-
tion of cash flow forecasting involves the following key
stages (Table 5).

Table 5. Stages of forecasting cash flows

development indicators for the
forecast year

the upcoming year

] . . . Responsible
Forecasting stage Purpose of the forecasting stage Sources of information executives
Familiarisation with the .
; ) Approved enterprise development
enterprise development strategy | To define forecast performance h .
and identification of forecast strategy with established annual Head of the

indicators for the enterprise for

targets for achieving strategic
goals

forecasting team

Development of a methodology
for forecasting key cash flow
indicators

To establish a unified approach to
forecasting cash flow indicators; to
develop a set of forecast reports
(budgets) for cash flow forecasting

Review of international and
Ukrainian accounting practices;
regulatory framework on cash flow
accounting

Head of the
forecasting team

Collection of accounting and
analytical information

To define principles and methods
of collecting and summarising
accounting information; to
develop internal analytical and
consolidated registers for cash
flow forecasting

Primary documents, analytical
and synthetic accounting
registers, financial statements,
external statistical data, expert
assessments, and unofficial
information sources

Members of the
forecasting team

Processing and analysis of
accounting information

To present all possible alternative

management decisions regarding

cash flows and select the optimal
one

Internal analytical and
consolidated registers used
to summarise accounting and
analytical information for various
forecasting scenarios

Members of the
forecasting team

Development of a forecast model
of cash flows

To forecast cash flows according to
the optimal management decision
selected by the management team

Forecast reports (budgets)
confirming projected cash flow
indicators

Members of the
forecasting team

Analysis of forecast indicators
for compliance with strategic
development targets

To assess adherence to the
enterprise’s development strategy
over the forecast year

Developed cash flow model;
approved development strategy
with annual performance
indicators

Members of the
forecasting team

Decision-making on the forecast
cash flow model and adjustment
of forecast cash flow indicators

To adjust cash flow forecasts if
necessary

Forecast balance model; liquidity
indicators of the enterprise

Senior
management of
the enterprise

Source: developed by the author

All stages of organising cash flow forecasting are
sequential and interdependent. However, the quality of
the forecast calculations was directly influenced by the

methodology used to forecast cash flow indicators. At
this stage of organising forecasting operations, a gener-
al set of forecast cash flow indicators and the sequence

Economic Forum, 2025, Vol. 15, No. 2



Forecasting cash flows of industrial enterprises...

of their forecasting was established. In organising the
forecasting calculations, it was advisable to distinguish
between general and analytical forecast indicators. Only
after this distinction should the forecasting methodology
for these indicators be determined. It was recommended

that the enterprise formalise this methodology through
an internal order or directive addressed to the account-
ing and analytical department or an individual specialist.
The set of general forecast cash flow indicators and the
sequence of their forecasting were presented in Table 6.

Table 6. Set of general forecast indicators of cash flow and the sequence of their forecasting

Indicator

Initial data for calculations

Sources of information and
forecasting recommendations

1. Cash balances at the
beginning of the forecast period

Form 1 of financial reporting “Balance sheet
(Statement of financial position)”

Actual figures from official reporting or
initial forecast indicators, if the forecast
period covers multiple years

2. Net cash flow from operating
activities

Result of mathematical calculations of forecast indicators 2.1-2.4

2.1. Forecast of sales of
products, works, services

Forecast data on product assortment, list of works
and services, pricing policy, expected payments
from customers

2.2. Forecast of other operating
income

Forecast of types and volumes of non-core
operational activities, pricing policy, expected
payments

2.3. Forecast of main
production costs

Forecast production volume of goods, works, and
services; norms for material, labour, and overhead
costs

2.4. Forecast of other operating

Forecast staff numbers in administration, sales, and
non-production areas; salaries, bonuses, indexation

Extract from the enterprise’s strategic
development plan for the forecast
year; amendments to the annual
development plan considering external
and internal factors

expenses

rates; tax policy; material and other costs for
administrative, sales, and non-production activities

3. Net cash flow from investing

Result of mathematical calculations of forecast indicators 3.1-3.2

activities
3.1. Forecast of investment Forecast of sales of non-current assets; income from | Extract from the enterprise’s strategic
income corporate rights and securities; interest on deposits development plan for the forecast

3.2. Forecast of investment
expenditures

Forecast of expenditures for acquisition of non-
current assets; corporate rights and securities

year; amendments to the annual
development plan considering external
and internal factors

4. Net cash flow from financing
activities

Result of mathematical calculations of forecast indicators 4.1-4.2

4.1. Forecast of financing
income

Forecast of contributions from shareholders;
forecast of bank loans and borrowings from
financial institutions

Extract from the enterprise’s strategic
development plan for the forecast
year; amendments to the annual

4.2. Forecast of financing
expenditures

Forecast of expenditures on share buybacks;
forecast of repayments of loans and borrowings

development plan considering external
and internal factors

5. Total cash flow from all types
of activities

Result of mathematical calculations based on forecast indicators 2, 3, 4

6. Cash balances at the end of
the forecast period

Result of mathematical calculations based on
forecast indicators

It is advisable to compare this with the
absolute liquidity ratio and the liquidity
indicator at the beginning of the
forecast period

Source: developed by the author

The core of the forecast calculations was based on
the projection of sales volumes of products, works, and
services. This indicator was the most crucial among all
forecast indicators, as it directly influenced the forecast-
ed revenues and expenses of core operations, and en-
abled the development of investment and financing ac-
tivities. It was important to track the construction of the
cash flow model from operating activities while consid-
ering the forecasted sales volume factor. The initial sales
forecast was based on the approved enterprise devel-
opment strategy for the specific forecast year. However,
the final decision regarding the baseline sales forecast
should be made based on the following factors:

product, work, and service assortment;
available production capacity;
availability of financial resources;
availability of raw materials;
availability of human resources;
regulatory framework and tax policy;
pricing policy;

competitive environment.

Each factor may be taken into account using a scor-
ing method, which forms the basis for making decisions
on the production of a particular product. An example
of applying a scoring method to assess the influence of
a set of factors on the decision to produce specific types
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of products at the industrial enterprise PJSC “Terem-
no Khlib” was presented in Table 7. The products were

Table 7. Analysis of factors influencing the forecast product assortment
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selected among those known and in demand by con-

sumers in the relevant region.

Product assortment, points

Influencing factor “Rodynnyi” bread »zdorovia” bread "Do(r::::\dnoi{"'gt;‘r)ead
Available production capacity 10 8 5
Availability of financial resources 10 10 10
Availability of raw materials 10 7 3
Availability of human resources 10 7 4
Regulatory framework and tax policy 10 9 6
Pricing policy 10 7 5
Competitive environment (absence of competitors) 10 6 4
Consumer demand 10 6 4
Total 80 60 41

Source: developed by the author

The approach to scoring the ranking of product
types should be developed by the analytical team of
the specific enterprise. This means that the list of fac-
tors influencing the forecast product assortment can be
further expanded, and the scoring scale for each factor
may even follow a 100-point system. The choice of the
scoring system and the list of influencing factors should
be formalised in an internal order or directive of the en-
terprise. Thus, the ranking assessment of the product
assortment presented in Table 7 made it possible to
identify priority product types and adjust the forecast-
ed sales volumes for the relevant year. The forecasting
team made decisions regarding the percentage adjust-
ment of the forecast sales volumes. For instance, the
bread type “Rodynnyi” received a score of 80 points, the

highest among the assessed assortment, and can be
used as a benchmark. Assuming a maximum forecasted
increase in sales volume of 10% for “Rodynnyi”, the cor-
responding growth for “Zdorovia” bread would be 7.5%.
As for “Domashnii” bread, the forecasting team may de-
cide to reduce its forecasted sales volume, as consumer
demand for this type was assessed at only 4 out of 10
points. The final forecast indicators were determined
by the head of the forecasting team. Therefore, based
on the total score, it was possible to establish a ranking
of individual product types and adjust the forecasted
production volumes for the year accordingly (Table 8).
These evaluative judgements will directly affect produc-
tion volumes and all related forecasted expenses, there-
by influencing cash flow.

Table 8. Product, work, and service assortment

Type of product

Forecasted sales volume according
to the strategic plan for the
respective year, units

Change in forecasted
sales volume, %

Adjusted forecasted
indicator, units

“Rodynnyi” bread 12,000 +10.0% 13,200
“Zdorovia” bread 7,000 +7.5% 7,525
“Domashnii” bread (sourdough) 5,000 -4.0% 4,800

Source: developed by the author

It was worth noting that, in many cases, the per-
centage change in the forecasted sales volumes of in-
dividual product assortments may reflect the personal
judgement of the head of the forecasting team. These
decisions were often based not only on the expert eval-
uations of the analytical team, but primarily on the busi-
ness intuition of the team leader. In Table 8, the key fac-
tor influencing the changes in forecasted sales volumes
for “Rodynnyi” and “Zdorovia” bread was identified as
the competitive environment. As for “Domashnii” bread,
a decision may be made to reduce its production vol-
ume, as the majority of influencing factors received a
score of 5 or below. The overall model of cash flow fore-
casting was presented in Figure 1.

Figure 1 illustrated the sequence of forecasting op-
erations for obtaining the total projected cash flow of an
enterprise from various types of activities. Thus, the de-
termination of forecast sales indicators enabled the es-
timation of production volumes. The forecasted produc-
tion volume was equal to the forecasted sales volume,
adjusted for the change in the expected inventory of fin-
ished goods at the beginning and end of the forecast pe-
riod. Based on the forecasted production volume, the en-
terprise’s analytical department calculates all forecasted
operating expenses and forecasted operating revenues.
Adjusting the forecasted operating expenses for non-
cash items (such as depreciation), and aligning the fore-
casted operating revenues with expected cash inflows,
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allowed for the calculation of net forecasted operating
cash inflows (Mamchur & Studinska, 2024). This indi-
cator directly influenced the subsequent forecasting of
cash flows from investing and financing activities. It was

Forecasted sales volume of products, works, and services ‘
’

‘ Forecasted production volume of products, works, and services

[
Forecasted operating expenses
I

Material expenses.
Labour (wage) expenses.

Depreciation.
Other production costs.
Administrative expenses.

Other operating expenses

Social security contributions for employees.

Selling and distribution expenses.

|
Non-cash expense items (to be deducted)

Forecasted cash operating expenses

advisable to present a mechanism for forecasting cash
flows from operating activities, using as an example a
single type of product from a bakery enterprise that was
consistently in demand among end consumers (Table 9).

Forecasted operating revenues

Sales of products.
Provision of services.
Performance of works.
Other operating activities

Analysis of settlements with customers

Expected cash inflows

Forecasting of investing activities

\1 Net forecasted operating cash inflows /

/

=

Forecasting of financing activities

Figure 1. Revenues in the global online lottery market (USD billion) and the number of users (million)

Source: developed by the author

Table 9. Forecasted production and sales volumes of “Rodynnyi” bread

Indicator Quarter 1 Quarter 2 Quarter 3 Quarter 4 Iﬁ;a;gg:
Forecasted sales volume, units 3,300 3,300 3,300 3,300 13,200
Opening inventory of finished goods, units 300 330 363 396 -
Closing inventory of finished goods, units 330 363 396 462 -
Forecasted production volume, units 3,330 3,333 3,333 3,366 13,362
Forecasted production volume, tonnes (1 unit=0.7 kg) 2,331 2,333.1 2,333.1 2,356.2 9,353.4

Source: developed by the author

Table 9 provided a quarterly breakdown; however,
more detailed calculations can also be performed for
each month of the forecast year. Since the baseline as-
sumption of the forecast involved a product with con-
sistent and stable demand, the quarterly distribution

Table 10. Forecasted material costs for “Rodynnyi” bread

was set at 25%. The inventory of finished goods must en-
sure the ability to meet continuous consumer demand
for a specific product. Based on the forecasted produc-
tion volume, it was possible to calculate the forecasted

operating expenses (Table 10).

. Rate per Requirement for
Indicator 100 kg forecasted production | Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4
volume, tonnes
1 2 3 4 5 6 7
1. Raw Materials and Ingredients:
Rye flour, coarse (per 1 kg) 40 3,741.4 935.3 935.3 935.3 935.3
Wheat flour, first grade (per 1 kg) 40 3,741.4 935.3 935.3 935.3 935.3
Drinking water, litres 16.8 1,571.4 392.8 392.8 392.8 392.8
Yeast, kg 0.5 46.8 11.7 11.7 11.7 11.7
Table salt, kg 1.2 112.2 28.1 28.1 28.1 28.1
White sugar, kg 1.5 140.3 35.1 35.1 35.1 35.1
2. Price, UAH:
Rye flour, coarse (per 1 kg) - - 18 19 20 22
Wheat flour, first grade (per 1 kg) - - 16 17 18 19
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Table 10, Continued

1 2 4 5 6 7
Drinking water (per cubic metre) - 30.38 30.38 30.38 30.38
Yeast, per kg - 170 172 175 180
Table salt, per kg - 20 22 23 24
White sugar, per kg - 25 26 27 28
3. Total cost of raw materials to meet
forecasted needs, UAH - 35,239.18 | 37,224.44 | 39,193.33 | 42,120.94
4. Total annual cost of raw materials
and ingredients, UAH - - B - 153.777.9

Source: developed by the author

Typically, enterprises take into account the quan-
tity and projected value of raw material inventories
at the beginning and end of each reporting period in
order to ensure the consistent support of the produc-
tion programme. It was also essential to consider the
terms of settlements with suppliers of raw materials
and components, as these factors directly influence

the cash outflows associated with core operational ac-
tivities. However, these aspects were not reflected in
the calculations presented in the article. Similarly, the
forecasting of other operational expenses was carried
out in accordance with Figure 1. The projected calcula-
tion of revenue from the sale of finished products was
presented in Table 11.

Table 11. Projected revenue from the sale of “Rodynnyi” bread

Indicator Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total for the year
Projected sales volume, units 3,300 3,300 3,300 3,300 13,200
Price per unit, UAH 27 29 30 32
Projected sales volume, UAH 89,100 95,700 99,000 105,600 389,400
Percentage of unpaid customer invoices, % 3 4 2 5
Expected cash inflows from sales, UAH 86,427 91,872 97,020 100,320 375,639

Source: developed by the author

When compiling the indicators in Table 11, it was
advisable to pay attention to the percentage of un-
paid invoices. This indicator was determined based on
a retrospective analysis of settlements with customers
over an extended period. The analysis of customer pay-
ments made it possible to identify unreliable customers
and to calculate the average percentage of customers,
who either do not intend to settle their accounts for the

products supplied or pay with various delays. The ex-
pected cash inflows from the sale of finished products,
as indicated in Table 11, were reduced by the percent-
age of unpaid customer invoices. A comparison of cash
inflows and cash outflows (taking into account only ma-
terial costs) enabled the forecasting of expected opera-
tional cash flows and facilitated planning of cash move-
ments to ensure funding for other activities (Table 12).

Table 12. Net projected operational cash inflows

Indicator Quarter 1 Quarter 2 Quarter 3 Quarter 4 | Total for the year
Expected cash inflows from product sales, UAH 86,427 91,872 97,020 100,320 375,639
Cost of annual requirement for raw materials
and components, UAH 35,239.18 37,224.44 39,193.33 42,120.94 153,777.90
Net projected operational cash inflows, UAH 51,187.82 54,647.56 57,826.67 58,199.06 221,861.10
Percentage of absolute liquidity coverage, % 15 15 15 15 10
Projected cash available for investment and
financial activities, UAH 43,509.65 46,450.43 49,152.67 49,469.20 188,581.90

Source: developed by the author

The author O. Stepanenko (2024) explored the char-
acteristics of cash flows and their impact on a compa-
ny's financial stability. The researcher summarised the
groups of internal risks that influence the formation of
enterprise cash flows and provided a detailed descrip-
tion of the consequences associated with these risks.
The study highlighted the necessity of effective cash
flow management, where forecasting and planning are

integral components of the overall cash management
system. Conceptual approaches were proposed to en-
sure sustainable financial stability of enterprises.

An important direction in the study of cash flow dy-
namics was reflected in the work of N. Boiko et al. (2021),
who examined methods for analysing enterprise cash
flows at various levels of complexity. The authors in-
troduced a methodology encompassing horizontal,
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vertical, comparative, and ratio analysis of cash flows.
The choice of analytical complexity level was determined
by the company's leading analysts. The approaches pro-
posed by N. Boiko et al. (2021) may be applied in the
assessment of cash flows to support adjustments in
managerial decisions regarding the enterprise’s future
operations and to enhance the informational basis of
forecasting calculations.

Zh.M. Zhygalkevych & O.V. Kamyanska (2022) pre-
sented their own vision of the concept of corporate
cash management, which was based on budgeting and
the calculation of analytical indicators such as required
cash reserves, optimal cash reserves, and the average
cash balance in the cash register. These indicators
proved informative and useful for organising further
forecasting calculations related to cash flows. Howev-
er, in this case, the forecasting process may be compli-
cated by complex mathematical computations. There-
fore, the feasibility of applying these indicators should
be determined by the project team leader. H. Koshelok
& R. Hrinchenko (2020) emphasised the importance of
analysis in the effective management of cash resourc-
es. They outlined both theoretical and practical aspects
of cash flow analysis as a component of the overall en-
terprise management system. For the purposes of their
research, the authors classified current assets accord-
ing to their level of liquidity.

T.Yu. Chaika et al. (2018) discussed a methodology
for analysing liquidity ratios. The authors raised con-
cerns about existing discrepancies among scholars re-
garding the normative values of various liquidity ratios
and emphasised the risks of superficial cash flow analy-
sis, when industry-specific characteristics were not tak-
en into account. The researchers recommended that the
absolute liquidity ratio should range between 0.2 and
0.6. If the value of this ratio was below 0.2, it may indi-
cate ineffective management of accounts receivable and
an insufficient level of current assets.

A different opinion regarding the normative value of
the absolute liquidity ratio was presented by M.I. Krup-
ka et al. (2019), who argued that the “lower limit of this
ratio is 0.2". Nevertheless, the authors did not rule out
the possibility of setting the normative level at 0.25.
H. Kindratska (2019), in analysing various methodologies
for assessing corporate solvency, cited the normative
values of the absolute liquidity ratio as defined by the
Order of the Agency for the Prevention of Bankruptcy
of Enterprises and Organizations No. 22 (1998) and Or-
der of the Ministry of Economy of Ukraine No. 14 (2006).
These documents recommend a range of 0.2 to 0.35.
Yu. Kostenko et al. (2022) addressed the challenges of li-
quidity management under wartime conditions. In their
view, normative liquidity indicators should be higher
during wartime than in peacetime due to businesses op-
erating primarily with their own funds. The authors rec-
ommended increasing the absolute liquidity ratio to 0.7.
Therefore, in this study, the expected cash inflows were

adjusted based on the level of unpaid customer invoic-
es. The analysis of the ratio between inflows and mate-
rial costs enabled forecasting of cash from operating ac-
tivities. This, in turn, facilitated the effective planning of
cash movements and the provision of financial support
for other business activities.

Conclusions

This study presented the results of an analysis of the
availability and movement of cash at the level of all ac-
tive enterprises in Ukraine, with a particular focus on
enterprises engaged in the production of bread, bak-
ery, and flour-based products. An assessment of sta-
tistical indicators revealed a consistently low share of
cash in the structure of total assets across all active
enterprises. During the period from 2013 to 2022, the
share of cash in total assets did not exceed 5%. An im-
portant development was the 35% increase in this in-
dicator during the 2022-2023 period, reaching 6.69%.
Slightly higher values were observed among enterpris-
es producing bread, bakery, and flour-based goods.
However, this trend was not evident at the level of indi-
vidual bakery enterprises. Most of the analysed bakery
enterprises in Western Ukraine demonstrated a low
proportion of cash within the structure of total balance
sheet assets. As a result, all entities studied recorded
a low absolute liquidity ratio. These enterprises lacked
a sufficient amount of highly liquid assets, one of the
reasons being the impact of military actions on their
economic activity. In general, the state has been com-
pelled to prioritise the military sector of the economy,
thus enterprises in the bread and bakery sector were
forced to focus on operational activities and carefully
evaluate their capacities, when engaging in financial
and investment operations.

Cash flow forecasting has become an essential com-
ponent of the entire set of predictive calculations and
should be carried out in accordance with the developed
methodology for forecasting the key indicators of the
projection model. The selection of a forecasting meth-
od should be based on the balance between rationality
and the feasibility of the computational operations. This
implied that the efforts of analysts to perform complex
mathematical calculations must be justified and should
generate significantly higher economic benefits com-
pared to the resources invested - such as the remuner-
ation of in-house accounting and analytical personnel or
fees paid to external consultants. If complex forecast-
ing computations merely confirm information already
known to managers, it would be reasonable to simplify
such mathematical procedures and reduce the financial
costs associated with them.

Prospective areas for further research include ex-
amining the impact of military operations on the territo-
ry of Ukraine on the structure of cash flows in industrial
enterprises; analysing cash flow forecasting methodol-
ogies across large, medium, and small enterprises; and
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evaluating the effectiveness of the selected cash flow Funding

forecasting method for industrial enterprises. None.
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MporHo3yBaHHA PyXy rpoOLUOBUX KOLUTIB MPOMMCAOBUX NiANPUEMCTB
Y KOHTeKcCTi peaAisanii IXHbOT cTpaTerii pO3BUTKY:
O6GAIKOBMM, aHAAITUYHMHA Ta OpraHi3aliiHMK acnekT

Terana NMucapeHko

KaHAMAAT eKOHOMIYHNUX HayK, JOLEeHT

JlyUbKNIA HaLiOHaNbHNT TEXHIYHNI YHIBEpCcUTET
43018, Byn. JIbBiBCbKa, 75, M. JlyLbK, YKpaiHa
https://orcid.org/0000-0001-5018-0546

AHoTanif. HasgBHICTb rpoOLLOBMX KOLUTIB Y PO3NOPSAAXKEHHI 6Yb-AKOro MPOMMUC/IOBOTO MiANPUEMCTBA A€ BifUyTTS
eKoHOMIUHOI cBO6OAM NP peanisavii ctpaTteriinoro po3smnTky. CyMapHUIA MOKa3HWK rPOLLIOBUX KOLUTIB MepebyBaey
NPAMIA 3aNeXHOCTI Bif pyXy rpOLLOBUX KOLLTIBY MeXaXx pi3HUX BUAIB AiaNbHOCTI. [Ina3abe3neveHHs iHGopMaLinHNX
noTpeb ynpasBniHCLKOro MepcoHany MPOMUCIOBOro MiANPUEMCTBA HEOOXiJHOW € MOXNMBICTL MepeabavaTi
MPOrHO3HI MOKa3HWKM pyXy rpoLLOBMX KOLWTIB. MeToto cTaTTi 6yno BUCBITAEHHA METOAMKM MPOrHO3YyBaHHSA
pyXy FpoOLUOBMX KOLUTIB MPOMMWCIOBOro NiANPUEMCTBA A5 3abe3neyeHHs peanisauii cTpaterii 1Oro po3BuTKY.
MopiBHANBHWIA aHaNi3 CTaTUCTUYHUX MOKA3HWKIB PyXy rPOLLOBMX KOLUTIB XN1i6onekapcbKnX NignprueMCTB YKpaiHu
[aB MOXJIMBICTb BU3HAUYNTN MUTOMY Bary rpoLLIOBUX KOLUTIB B CYKYMHUX akTMBax X/ibonekapCbkmUx NignpueEMCTB,
po3paxyBaTu koediLieHT X NiKBIAHOCTI. AHANITUYHI PO3PaXyHKWN 3aCBIiAYNAN NPO NePeBaXXHO HU3bKI KoedilieHTN
NiKBIAHOCTI, AK ANS BCIEl KpaiHW, TaK i Ha PiBHI OKpeMmnx xnibonekapcbkMx NiANPUEMCTB 3axody YKpaiHu, Takox
L NOKa3HWKM MeHLUi 3a NPUAHATI HopMaTuBHi 0,1-0,2. HaBeAeHO NOKa3HMKM pyxy rPOLLOBUX KOLUTIB Bif Pi3HUX
BUAIB AiANBHOCTI Xnibonekapcbkux MIANPUEMCTB YKpaiHW, SKi Jann MOXIMBICTb 3pOOUTN BUCHOBOK LLOAO
6e3nocepesHLOro 3B'A3Ky MiX PyXOM rpOLUOBMX KOLUTIB Ta HasgBHWMMW FPOLLOBMMU KOLUTaMW Ha BaHKIBCbKMX
paxyHKax nignpueMCcTB. JlOMiHyOUM rPOLLIOBMM NOTOKOM CTaB FPOLLOBUI PyX Bif onepaLliiHoi gisnbHocTi. Came
BiH MOBWHEH MPUHOCUTM OCHOBHY Macy rpOLLOBMX KOLUTIB NiANPUEMCTBY i aBaTV MOLUTOBX A5 iIHBECTULIMHOI Ta
¢diHaHcoBOI AianbHOCTI. MNMUTaHHA CRIBBIAHOLLEHHSA MK PYXOM FPOLLOBUX KOLUTIB Bif Pi3HUX BUAIB AISNbHOCTI He
niANOPAAKOBYETLCA HOPMATMBaM, a € BUKMHOYHO IHAMBIAYaIbHUM B6aveHHAM cTpaTerii po3BUTKY NiANPUEMCTBA
iOro BAACHUKOM, AKY peanisye HalMaHuin WTaT npauiBHWKiB. [ns peanisauii ctpaTerii po3BuUTKY 6yAb-AKOro
NiANPUNEMCTBA BaXXJIMBUMU CTaIX MPOTHO3HI PO3paxyHKM pyxy rpoLLOBMUX KOLUTIB. Y CTaTTi 610 CUCTeMaTU30BaHO
NiAXoAM [0 OpraHisauii NPOrHO3yBaHHA pyxy rpoLlOBMX KOLITIB. BUCBITNIeHO No6yAOBY MOZesi pyxy rpoLlOBUX
KOLUTIB Bif, onepauinHoi AigfbHOCTI, BpaxoByoUn GakTop MPOrHO3HOro obcary peanisauii npoaykuii. MpakTnyHe
3HaUeHHA pe3ynbTaTiB 4OCIAKEHHSA NONATAE B METOANYHIA OBrPYHTOBAHOCTI MPOrHO3HNX PO3PaxyHKiB MOKa3HMKIB
pyXy rpOLUOBMX KOLUTIB, WO AA€ MOXIMBICTb BUKOPUCTOBYBATW MPOMO3ULIl Cy6'eKTaMn rocnoAaproBaHHSA
NMPOMMCNIOBOro CEKTOPY eKOHOMIKM A1 MPOrHO3yBaHHA OMepaTtmMBHUX Ta CTPATEriuyHMX MOKa3HWKIB PO3BUTKY

KArouoBi cAoBa: onepaliiHi rpoLLIOBi MOTOKW; iIHBECTULiMHI rpoLlOBi NOTOKM; GiHAHCOBI MOTOKW FPOLLIOBUX KOLUTIB;
3aranbHUI rPOLLOBUIA MOTIK; CyMU CYKYMHUX HAAXOAXEHb
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Abstract. The research involved developing and implementing a big data-driven demand forecasting and dynamic
pricing system for retail businesses in Ukraine. The methodology covered gathering a massive database from online
trading platforms, transactional information from points of sale, and loyalty programmes, which showed an overall
aggregated data quality index of 92.6%. Applying a comprehensive set of cleaning and normalisation methods
boosted data quality by 12.47%. A comparative analysis of predictive models revealed the highest effectiveness
of the LSTM network among individual models (R?=0.874, MAPE = 6.83%) and of the ensemble model among all
tested approaches (R?=0.896, MAPE =5.92%). Implementing the developed system in various retail formats, such
as ATB-Market LLC, Foxtrot LLC, Nova Liniya PJSC, ALLO LLC, Silpo-Fud LLC, METRO Cash and Carry Ukraine LLC,
Epicentr K LLC, Rozetka LLC, Comfy Trade LLC, and INTERTOP Ukraine LLC, showed a significant improvement
in economic efficiency, with an average revenue increase of 9.16%, a marginal profit increase of 11.08%, and a
6.95% reduction in inventory levels. The best performance was demonstrated by the online stores Rozetka and
ALLO, with Return on Investment figures of 516% and a payback period of 2.7 months. Regional analysis revealed
significant differences in system implementation effectiveness, with the best results in the Western region,
specifically Lviv and Volyn regions (revenue increase 9.27 + 2.05%), and among non-food retailers, particularly
Comfy Trade LLC and INTERTOP Ukraine LLC (9.86 +2.23%). Small businesses showed the highest adaptability to
dynamic pricing, with a revenue increase of 10.23+2.14% and an Return on Investment of 405+ 86%. The research
confirmed the high scalability and adaptability of the proposed approach for the Ukrainian market and allowed
for the development of differentiated recommendations for system implementation for various types of retail
businesses, considering their size, regional location, and product specialisation

Keywords: datasets; predictive models; economic efficiency; retail chain; consumer behaviour

Introduction

During 2021-2025, Ukraine actively integrated big data
technologies into the retail sector. Modern enterprises
needed effective tools for demand forecasting and dy-
namic pricing to optimise their operations in a chang-
ing market environment. The use of big data analytics
opened up new opportunities for informed manage-
ment decisions, which affected business competitive-
ness and customer service quality.

P. Arguelles Jr & Z. Pélkowski (2023) studied the
impact of big data on supply chain efficiency through
demand forecasting, demonstrating how massive data

set analytics enabled enterprises to optimise logistics
processes, reduce inventory storage costs, and improve
customer service by more accurately predicting market
demand fluctuations in real time. L. Bondarenko &Y. Li-
ashenko (2023) studied the application of time series
analysis methods for forecasting pricing in the real es-
tate market, developing models that took into account
seasonal fluctuations, macroeconomic indicators and
regional market characteristics, providing investors and
developers with tools for more informed decision-mak-
ing in a changing economic environment.
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The authors G. Chornous & Y. Horbunova (2020)
developed approaches to modelling and forecasting
dynamic pricing factors in e-commerce, proposing
mathematical models that took into account consumer
behaviour patterns, the competitive environment and
seasonal fluctuations in demand to optimise the pricing
strategies of online retailers and maximise profits under
different market conditions. O. Dobrovolska & N. Fenen-
ko (2024) analysed the forecasting of trends in the real
estate market by studying relevant determinants, identi-
fying key influencing factors, including economic indica-
tors, demographic variables, legislative norms and tech-
nological innovations, which made it possible to improve
the accuracy of long-term forecasts for the development
of the industry.

A. Guizzardi et al. (2021) proposed an intelligent ap-
proach to forecasting tourism demand based on big data
from dynamic pricing, developing algorithms for ana-
lysing information arrays from online bookings, social
networks and search engines to create adaptive pricing
strategies that allowed tourism companies to maximise
occupancy and revenue. R. Iftikhar & M.S. Khan (2020)
studied big data analytics from social networks to fore-
cast demand, developing a methodology for process-
ing unstructured data from various platforms to iden-
tify consumer trends, user sentiments, and responses
to marketing campaigns, enabling businesses to stay
ahead of market trends and respond quickly to changes
in customer preferences.

Scientists A. Kaminskyi et al. (2023) formed a dy-
namic basis for strategic forecasting of the consumer
lending market of banks using the example of Ukraine,
integrating macroeconomic indicators, borrower behav-
iour models and sectoral trends to create multifacto-
rial predictive models that increased the effectiveness
of banks' credit policies in conditions of economic in-
stability. S. Kanyhin (2024) investigated the use of big
data in financial management of enterprises, identify-
ing methods for integrating analytics of massive sets of
structured and unstructured information to optimise
budgeting, cash flow management, investment risk as-
sessment, and improve the overall efficiency of financial
operations in the digital economy.

S. Kumar et al. (2022) conducted a comprehensive
analysis of the past, present, and future of sustainable
finance through the lens of big data analytics using ma-
chine learning to process scientific research, identifying
evolutionary trends, key thematic areas, and promising
areas for the development of sustainable financial in-
struments and practices in the global economic environ-
ment. The analysed scientific works did not link the ana-
lytical capabilities of big data with the needs of Ukrainian
retail enterprises, taking into account the peculiarities of
the Ukrainian consumer market and conditions of eco-
nomic instability.

The aim of the study was to create and test the ef-
fectiveness of a comprehensive big data processing

system for optimising management decisions in the field
of demand forecasting and dynamic pricing in retail en-
terprises. Research objectives: development of methods
for cleaning and normalising large amounts of informa-
tion; creation of predictive models using modern ma-
chine learning algorithms; implementation and evalua-
tion of the effectiveness of a dynamic pricing system for
various enterprises.

Materials and Methods

The research was conducted involving ten Ukrainian re-
tail enterprises: ATB-Market LLC, Foxtrot LLC, Nova Lini-
ya PJSC, ALLO LLC, Silpo-Fud LLC, METRO Cash and Carry
Ukraine LLC, Epicentr K LLC, Rozetka LLC, Comfy Trade
LLC, and INTERTOP Ukraine LLC, between September
2023 and February 2025. The work comprised four se-
quential stages with clearly defined tasks and method-
ological approaches. The main research data collection
for this study was conducted during March-April 2024.
During the first stage, primary data was collected from
the following sources: APIs of trading platforms - Prom.
ua (n.d.), Bigl.ua (n.d.), Rozetka (n.d.), ALLO (n.d.); open
marketplace data; and data from price aggregators
such as Price.ua (n.d.) and Hotline.ua (n.d.), and data
from Euromonitor (n.d.). Web scraping methods were
utilised to obtain competitor pricing information from
Ukrainian online shops using Python software with
BeautifulSoup and Scrapy libraries. Transaction data
from retail chain POS terminals, covering over 4.5 mil-
lion purchases, was collected. Information from loyalty
programmes, containing data on 1.3 million unique cus-
tomers, was integrated. Additionally, search query data
from Google Trends and seasonal consumer price indi-
ces from the State Statistics Service of Ukraine (2025)
were incorporated, along with reports from Youcontrol.
Silpo-Fud LLC (n.d.), Youcontrol. METRO Cash and Car-
ry Ukraine LLC (n.d.), Youcontrol. Epicentr K LLC (n.d.),
Youcontrol. ATB-Market LLC (n.d.), Youcontrol. Com-
fy Trade LLC (n.d.), Youcontrol. INTERTOP Ukraine
LLC (n.d.), Youcontrol. Foxtrot LLC (n.d.), Youcontrol.
Nova Liniya PJSC (n.d.), Youcontrol. Rozetka LLC (n.d.),
Youcontrol. ALLO LLC (n.d.) regarding the financial per-
formance of the surveyed enterprises, accessed via
Premium subscription. The second stage was dedicat-
ed to the cleaning and normalisation of the collected
data. A methodology for outlier detection and remov-
al using the Density-Based Spatial Clustering of Appli-
cations With Noise (DBSCAN) algorithm was applied.
Heterogeneous data was integrated into a unified an-
alytical platform based on Apache Hadoop. A metadata
schema was developed to ensure the interoperability
of various information sources. Procedures for regular
data updates via APl interfaces were established. Mech-
anisms for the anonymisation of personal data were
implemented in accordance with the requirements of
Law of Ukraine No. 80/94-VR (1994) and Law of Ukraine
No. 2297-VI (2010).
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In the third stage, predictive models were devel-
oped. A deep learning methodology with an LSTM archi-
tecture was utilised for sales time series forecasting, ac-
counting for seasonality. Gradient boosting algorithms
were applied to identify hidden dependencies between
factors influencing demand. Probabilistic networks were
implemented to model price elasticity of demand. Mod-
el training was conducted on graphics processing units
using modern frameworks. Model validation was per-
formed using cross-validation with data partitioned into
training and test sets.

The fourth stage focused on the development and
testing of the dynamic pricing system. Price optimisa-
tion algorithms based on multiple criteria were imple-
mented. Mechanisms for real-time price adjustment
were developed, considering demand, stock availa-
bility, and competitor pricing strategies. A monitoring
dashboard was created for result visualisation. The de-
veloped system was tested across various retail chain
formats - hypermarket, supermarket, specialised store,
online shop, and construction materials hypermarket. A
comprehensive set of statistical methods was used for

Zelenyi

data processing and analysis. To evaluate the quality
of the predictive models, the following standard accu-
racy metrics were calculated: Root Mean Square Error
(RMSE), Mean Absolute Error (MAE), Mean Absolute Per-
centage Error (MAPE), and Coefficient of Determination
(R?), which allowed for a comprehensive assessment of
the accuracy and reliability of the developed models
across various datasets.

Results

Data quality analysis and effectiveness

of processing methods

The analytical processing of transactional information
enabled the formation of a representative sample, en-
compassing various consumer segments and product
categories. The integration of information from loyalty
programmes provided the opportunity to conduct an
in-depth analysis of consumer behaviour, taking into ac-
count clients’ demographic characteristics and purchas-
ing preferences. The results of the analysis concerning
the structure and quality of the acquired data were pre-
sented in Table 1.

Table 1. Characteristics of data sources and its quality indicators

Data source Number of items Data Data ‘Data Qvgrall
completeness, % | accuracy, % consistency, % | quality index %
Web scraping of online shops 6 websites 92.4 87.6 85.3 88.4
POS-transactions 4,568,921 98.7 99.2 97.8 98.6
transactions
Loyalty programmes 1,342,869 clients 84.5 91.3 89.7 88.5
Google Trends 846 search terms 100 95.8 100 98.6
Data from State Statistics 32 indices 100 100 100 100
Aggregated data 5,912,868 records 92.7 93.8 91.4 92.6

Source: compiled by the author

Data completeness (%) reflected, how complete
the data was (i.e., whether values were missing in
fields). Data accuracy (%) indicated, how well the
values correspond to reality or stated criteria. Data
consistency (%) was a measure of the agreement of
data among themselves (e.g., absence of logical con-
tradictions), and the overall quality index (%) was an
aggregated indicator that integrated all preceding
indicators into a single quality assessment. Accord-
ing to the results of the data quality assessment in
Table 1, the highest indicators were observed in offi-
cial statistical data from the State Statistics Service of
Ukraine (2025) and POS transaction data (Youcontrol.

ATB-Market LLC, n.d.; Youcontrol. Silpo-Fud LLC, n.d.).
Data obtained through web-scraping demonstrated
lower quality indicators due to the presence of miss-
ing values and the unstructured nature of certain in-
formation fragments. It was revealed that information
from loyalty programmes (Youcontrol. Comfy Trade
LLC, n.d.; Youcontrol. Foxtrot LLC, n.d.) was charac-
terised by insufficient completeness, owing to the vol-
untary provision of personal data by customers and
differences in the structure of loyalty programmes
across various retail chains. The results of the evalua-
tion of the effectiveness of data cleaning and normali-
sation methods were presented in Table 2.

Table 2. Evaluation of the effectiveness of data cleaning and normalisation methods for analysed enterprises

Data processing Volume of Outliers Processing speed, Information Data quality
method processed data, GB detected, % GB/hour loss, % increase, %
DBSCAN algorithm 1,742.8 3.21 64.2 0.96 7.85
Duplicate removal 1,742.8 n/f 127.6 2.17 4.32
Filling in gaps 1,742.8 n/f 85.3 0 5.64
Normalisation of 846.4 1.85 183.5 0.12 2.93
numerical values
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Table 2, Continued

Data processing Volume of Outliers Processing speed, Information Data quality
method processed data, GB detected, % GB/hour loss, % increase, %
Integration of 1,742.8 n/f 38.7 0.47 8.26
heterogeneous data
Comprehensive 1,742.8 5.06 27.4 372 12.47
processing

Note: n/f - not found
Source: compiled by the author

An analysis of the effectiveness of data processing
methods showed in Table 2 that the use of the DBSCAN
algorithm allowed the detection of 3.21% of anom-
alous values that could negatively affect the quality
of predictive models. The method of normalising nu-
merical values demonstrated the highest processing
speed (183.5 GB/hour), while complex processing us-
ing all methods was characterised by the lowest speed
(27.4 GB/hour). It was found that filling in gaps using
machine learning methods made it possible to avoid
information loss, while simultaneously improving data
quality by 5.64%.

According to the results obtained, the comprehen-
sive application of cleaning and normalisation meth-
ods provided a cumulative increase in data quality
of 12.47% with a moderate level of information loss
(3.72%). The integration of heterogeneous data into a

single analytical platform demonstrated the highest
data quality gain among all the methods used (8.26%),
confirming the effectiveness of the chosen architecture
for working with large data sets in the context of de-
mand forecasting and dynamic pricing.

Effectiveness of predictive models and results

of dynamic pricing system implementation

A set of machine learning methods was used to ana-
lyse the effectiveness of various predictive models in
the context of forecasting demand for retail goods. The
models were compared based on standard metrics for
evaluating forecasting accuracy, which identified the
most effective algorithms for further implementation in
the dynamic pricing system. The results of a compara-
tive analysis of the effectiveness of various predictive
models were presented in Table 3.

Table 3. Comparative analysis of the effectiveness of predictive models

Model RMSE MAE MAPE, % R? Training time, hours | Prediction time, ms
LSTM network 145.3 112.7 6.83 0.874 23.6 186
XGBoost 162.8 127.2 7.65 0.856 8.2 54
Bayesian network 183.4 142.6 8.42 0.823 12.4 76
Linear regression 287.5 2153 12.74 0.712 1.2 12
ARIMA 2071 164.2 9.38 0.805 3.5 28
Ensemble model 131.8 101.5 5.92 0.896 31.4 248

Note: RMSE - Root Mean Square Error; MAE - Mean Absolute Error; MAPE - Mean Absolute Percentage Error; R? - coefficient
of determination; ARIMA - Autoregressive Integrated Moving Average

Source: compiled by the author

According to the results obtained in Table 3, the en-
semble model combining LSTM network, XGBoost and
Bayesian network demonstrated the best predictive
ability. This model was characterised by the lowest val-
ues of RMSE=131.8, MAE=101.5 and MAPE=5.92%. The
coefficient of determination of the ensemble model was
0.896, confirming its high predictive ability. At the same
time, this model required the most computing resources,
which was reflected in the long training time (31.4 hours)
and the highest prediction time (248 ms). Among the in-
dividual models, the LSTM network demonstrated the

highest efficiency (R?=0.874, MAPE = 6.83%). This result
confirmed the feasibility of using deep learning to pre-
dict sales time series, taking into account seasonality.
Linear regression showed the lowest efficiency among
all tested models (R?=0.712, MAPE =12.74%), which was
explained by the complexity and non-linearity of the re-
lationships between factors affecting demand in the re-
tail sector. The results of the evaluation of the economic
effectiveness of the implementation of a dynamic pric-
ing system compared to traditional approaches to pric-
ing were presented in Table 4.
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Table 4. Indicators of the effectiveness of implementing a dynamic pricing system
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Company Format Revenue | Marginal profit Inveqtory ) ROI of' ?ayback
growth, % growth, % reduction, % |implementation, % | period, months
Silpo-Fud LLC Hypermarket 8.72 11.28 6.54 327 4.2
METRO Cash
and Carry Hypermarket 7.64 10.35 5.92 298 4.8
Ukraine LLC
ATB-Market LLC | Supermarket 7.85 9.46 5.87 274 5.1
Foxtrot LLC Specialised store 9.24 10.75 7.18 382 3.6
Comfy Trade LLC | Specialised store 8.96 10.32 6.85 365 3.9
UII’:J;EE(I(BLPC Specialised store 8.53 9.84 6.42 341 4.1
Construction
Nova Liniya PJSC materials 7.94 9.72 6.13 296 4.7
hypermarket
Construction
Epicentr KLLC materials 8.46 10.54 6.38 318 4.4
hypermarket
Rozetka LLC Online store 12.37 14.53 9.42 516 2.7
ALLO LLC Online store 11.85 13.96 8.78 487 2.9
Average value 9.16 11.08 6.95 360 4

Note: ROl - return on investment
Source: compiled by the author

An analysis of the economic indicators of the ef-
fectiveness of implementing a dynamic pricing sys-
tem from Table 4 showed a significant positive impact
on key business metrics for all retail formats studied.
The highest results were demonstrated by the online
stores of Rozetka LLC and ALLO LLC, where revenue
growth amounted to 12.37% and 11.85%, respectively,
and marginal profit growth amounted to 14.53% and
13.96%. Specialised stores also showed high efficiency,
especially Foxtrot LLC with a revenue growth of 9.24%.
Hypermarkets and supermarkets showed slightly low-
er, but still unambiguous indicators of improvement in
economic results.

The introduction of a dynamic pricing system con-
tributed to a 6.95% reduction in inventory levels on aver-
age, indicating improved inventory management and op-
timisation of assortment policy. The positive impact on
consumer behaviour was reflected in an increase in the
frequency of purchases and an increase in the average
cheque. The highest ROl was recorded for online stores
(516% for Rozetka LLC) and specialised stores (382% for
Foxtrot LLC), which were characterised by flexible pric-
ing policies and technological readiness to implement
innovative solutions. The results of a comparative anal-
ysis of the effectiveness of the system’s implementation
by type of enterprise were presented in Table 5.

Table 5. Effectiveness of the implementation of the dynamic pricing system by type of enterprise

Company Number of Increase in return ROI of
characteristics companies Revenue growth, % on sales, p.p. implementation, % p-value
By business size
Small 3 10.23+2.14 3.65+0.87 405+86 0.024
Medium 4 8.76+1.92 2.94+0.73 357+72 0.031
Large 3 6.84+1.47 2.35+0.58 274163 0.028
By region
Central 4 8.93+1.86 3.12+0.74 364+75 0.033
Western 2 9.27+2.05 3.24+0.79 378+82 0.029
Eastern 2 7.85+1.74 2.76+£0.65 312+69 0.042
Southern 2 8.42+1.95 2.98+0.71 342+77 0.037
By specialisation
Food products 3 7.23+1.68 2.54+0.63 286165 0.027
Non-food products 5 9.86+2.23 3.45+0.82 412+89 0.022
Mixed assortment 2 8.52+1.97 2.98+0.75 352+78 0.035

Note: ROI - return on investment
Source: based on State Statistics Service of Ukraine (2025)

Based on the results of the comparative analy-
sis in Table 5, statistically significant differences in the

effectiveness of implementing a dynamic pricing system
depending on the characteristics of enterprises were
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established (p <0.05). In terms of business size, small
enterprises demonstrated the highest performance
with a revenue growth of 10.23+2.14% and an ROI of
405 + 86%. This effect was explained by the greater flex-
ibility of small enterprises and their ability to respond
quickly to changes in market conditions.

In regional terms, the best results were recorded
in the Western region, namely in Lviv and Volyn regions
(revenue growth of 9.27 +2.05%), and the lowest in the
Eastern region (Kharkiv and Dnipropetrovsk regions)
(7.85 £ 1.74%). The regional differences identified cor-
relate with the overall level of retail trade development
and business process digitalisation in the respective
regions. In terms of specialisation, the largest revenue
growth was observed in companies specialising in non-
food products (9.86 +2.23%), which was due to the high-
er price elasticity of demand for this category of goods
compared to food products.

So, based on a thorough analysis of the obtained re-
sults, tailored guidelines were developed to identify op-
timal strategies for implementing a dynamic pricing sys-
tem across various types of enterprises. For small and
medium-sized enterprises, it was involved full imple-
mentation of the system, with a focus on quickly adapt-
ing to changes in market conditions. For large enter-
prises, a phased approach was proposed, with an initial
focus on categories of goods with high price elasticity of
demand. An important aspect of the study was the con-
firmation of the high scalability of the proposed system
for enterprises of different types and sizes. The analysis
revealed that, despite differences in performance indi-
cators, all the companies studied demonstrated a pos-
itive economic effect from the implementation of the
dynamic pricing system. This confirmed the universality
and adaptability of the developed approach to various
business models in the retail sector.

Discussion

The results of the study confirmed the key role of big
data analytics in shaping modern approaches to demand
forecasting and establishing adaptive pricing strategies
in retail. It has been found that the implementation of
a dynamic pricing system based on the analysis of mas-
sive data sets significantly enhanced the competitive-
ness of enterprises through the optimisation of pricing
strategies, increased forecasting accuracy and improved
inventory management. The results of V. Kustov &
M. Kovalenko (2024) on information support for process
management in the context of digitalisation confirmed
the identified pattern of increasing the efficiency of ana-
lytical systems with the increase in the level of digitalisa-
tion of business processes. The authors demonstrated
higher ROI (375-420%) for enterprises with developed
digital infrastructure, which was consistent with the re-
sults obtained for online stores (ROI=516%).

Research by J. Maksymova (2021) confirmed the
patterns identified in the study results regarding the

strategic importance of big data for improving the
competitiveness of enterprises, demonstrating similar
indicators of economic efficiency of the implementa-
tion of analytical systems with an average productivity
increase of 7-9%. There was complete agreement on
the differentiation of implementation effectiveness de-
pending on industry specifics, confirming the validity of
the conclusion about lower effectiveness for food com-
panies (7.23% revenue growth) compared to non-food
companies (9.86%). Neural network machine learning
methods for forecasting large noisy data, studied by
A. Maltsev (2022), demonstrated similar effectiveness to
the results obtained for LSTM networks with RMSE in the
range of 135-155 units, which correlated with the indica-
tors of this study (RMSE = 145.3). At the same time, the
author found a more pronounced influence of model
hyperparameters on the accuracy of forecasting, which
was not fully reflected in this study and required further
study for further improvement of the models.

The results of modelling and forecasting demand
for a digital product by O. Novoseletskyy et al. (2021) re-
vealed similar patterns to the data obtained for online
stores, in particular regarding the high price elasticity of
demand and the effectiveness of dynamic pricing with
a 10-14% increase in revenue. There were differences
in the methodological approaches to consumer seg-
mentation, as the authors used cluster analysis based
on purchasing behaviour, while the presented study
used demographic characteristics and purchase history.
T. Petriv (2024) studied the ecosystem of leading soft-
ware development companies in Ukraine, identifying a
growing demand for big data analytics solutions in the
retail sector. Scientist's findings accepted the results
of the study on the high effectiveness of implementing
analytical systems for demand forecasting and dynamic
pricing, demonstrating similar ROI indicators for tech-
nological solutions (380-450%) compared to those ob-
tained in the study (360% on average).

The study by D. Schultz et al. (2023) on causal fore-
casting for pricing complements the results obtained,
offering methods for identifying causal relationships
between pricing strategies and market indicators, which
were not fully taken into account in this study. The au-
thors demonstrated the potential to increase forecasting
accuracy by 5-8%, when causal relationships were taken
into account, which was a promising direction for im-
proving the developed dynamic pricing system. Predic-
tive big data analytics for demand forecasting in supply
chains, researched by M. Seyedan & F. Mafakheri (2020),
established the conclusions regarding the positive im-
pact of analytical systems on reducing inventory lev-
els (the authors recorded figures in the range of 5-7%,
which corresponded to the average value of 6.95%). The
authors also emphasised the importance of integrating
data from external sources, which was consistent with
the high effectiveness of web scraping and the use of
Google Trends data identified in this study.
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The research by I. Shkyrta & V. Lazar (2019) on the
essence and possibilities of big data technology for busi-
ness was consistent with the results obtained regarding
the differentiation of implementation effectiveness de-
pending on the size of the business and technological
readiness. The authors also confirmed the conclusion
about the higher adaptability of small enterprises to the
implementation of innovative analytical solutions, which
explained the highest ROl indicators for small business-
es (405%) identified in the study. A. Sharma (2025) ana-
lysed in detail the application of big data in retail, high-
lighting key areas of use, including demand forecasting,
pricing optimisation and personalisation of offers. The
author emphasised the importance of a comprehensive
approach to big data analysis, which was fully consist-
ent with the study’s findings on the highest effectiveness
of ensemble models (R?=0.896) compared to individu-
al algorithms. The dynamic pricing strategy for logistics
revenue management using intelligent data analysis
technology, presented by D. Xu et al. (2020), proved the
conclusions regarding the feasibility of using ensemble
models to improve forecasting accuracy. Researchers
demonstrated similar performance indicators for the
ensemble model (R2=0.883) compared to the obtained
result (R?=0.896), although there were differences in the
structure of the ensemble and approaches to weighting
individual models.

The study by ].T. Hancock & T.M. Khoshgoftaar (2020)
on the application of the CatBoost algorithm for big
data analysis was consistent with the results obtained
regarding the high efficiency of gradient boosting meth-
ods, although the authors found CatBoost to be supe-
rior to XGBoost, while the study used mainly XGBoost.
The authors noted the potential to increase forecasting
accuracy by 3-5%, when replacing XGBoost with Cat-
Boost, which opened up opportunities for further im-
provement of the developed system. K. Zabor (2023)
analysed leading European companies in the field of big
data, identifying key trends in the development of the in-
dustry and promising areas for the application of analyt-
ical solutions. The results of his research confirmed the
identified pattern of higher efficiency of implementing
dynamic pricing systems for non-food companies (9.86%
revenue growth) compared to food companies (7.23%),
which was explained by differences in demand elasticity
and frequency of assortment updates.

The results of A. Razzaq & X. Yang (2023) on the use
of web crawling and big data technology to assess digital
finance demonstrated technological approaches similar
to those used in the study for web scraping, although
the authors achieved higher data completeness rates
(95.7% compared to 92.4%). The discrepancies found
can be explained by the different areas of application
and structure of the analysed web resources, confirming
the need to adapt web scraping methods to the specifics
of the industry under study. The study by W.K. Jawad &
A.M. Al-Bakry (2023) established the patterns identified
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in the study results regarding the effectiveness of dif-
ferent methods of big data processing, demonstrating
similar DBSCAN performance indicators with an aver-
age increase in data quality of 7-8% compared to the
obtained 7.85%. There was significant agreement on
the importance of pre-processing data to improve fore-
casting accuracy, confirming the validity of the attention
paid to the data cleaning and normalisation stage, with
an overall quality increase of 12.47%.

The transformation of business process structuresin
the modern economic environment, as studied by A. Pa-
kki (2025), demonstrated methodological approaches
similar to those used in the this study, especially with
regard to assessing the impact of digitalisation on busi-
ness process efficiency. The author recorded slightly
lower productivity growth rates, when implementing an-
alytical systems (5-7% compared to the 9.16% revenue
growth obtained), which was explained by the broader
focus of the study and its coverage of various sectors of
the economy, not just retail trade. Results of detecting
anomalies and threats in big data of hotel and restau-
rant industry enterprises H. Liavynets et al. (2024) com-
plemented the conclusions regarding the effectiveness
of the DBSCAN algorithm for detecting anomalous val-
ues, although the authors demonstrated a lower per-
centage of detected outliers (2.54% compared to 3.21%).
There were differences in the approaches to processing
the detected anomalies, as the authors focused on the
security aspect, while in this study, priority was given to
improving the quality of predictive models.

The study by V. Nesterov (2024) on the impact of
big data analytics on business efficiency in the digital
age aligned with the findings regarding the differenti-
ation of economic effects based on industry specifics
and enterprises’ technological readiness. The author
found patterns similar to those obtained regarding
the higher return on investment in digital analytical
solutions for enterprises with a mixed assortment
(ROI=330-370%) compared to the results of this study
(ROl =352 + 78%), which confirmed the validity of the
obtained estimates of economic efficiency. The serv-
er pool model for assessing energy consumption in
big data processing, proposed by Y. Ponochovnyi et
al. (2021), expanded on the results obtained, adding
an important aspect of energy efficiency assessment
that was not fully taken into account in this study. The
authors demonstrated the potential to reduce energy
consumption by 15-20% by optimising the data pro-
cessing architecture, which was a promising direction
for further improvement of the developed system, giv-
en the growing importance of environmental aspects
of business and rising electricity costs.

Thus, the analysis of the literature confirmed the
validity of the results obtained in the study regarding
the effectiveness of big data processing methods, the
performance of predictive models, and the economic
effects of implementing a dynamic pricing system. The
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discrepancies identified with individual studies were
explained by industry specifics, regional characteristics,
and differences in methodological approaches, which
opened up prospects for further improvement of the de-
veloped system through the integration of causal mod-
els, the application of the CatBoost algorithm, and the
expansion of data sources.

Conclusions

The analysis quality of big data for demand forecasting
and dynamic pricing confirmed the high representative-
ness of the collected information, with an overall aggre-
gate data quality index of 92.6%. Transaction informa-
tion from POS terminals, which was characterised by
the highest accuracy rates (99.2%), was identified as the
priority source for building predictive models. The test-
ing of data cleaning and normalisation methods demon-
strated their high efficiency. The comprehensive appli-
cation of various processing methods ensured a 12.47%
increase in data quality. The use of the DBSCAN algo-
rithm made it possible to identify and remove anoma-
lous values without significant information loss, and the
integration of heterogeneous data into a single analyti-
cal platform contributed to the improvement of the ef-
ficiency of further analysis. The ensemble model, which
combined an LSTM network, XGBoost, and a Bayesian
network, demonstrated the highest prediction accuracy
with a MAPE of 5.92%. This result confirmed the feasibil-
ity of using combined methods to predict complex non-
linear processes in the retail sector. The implementation
of the dynamic pricing system provided a significant
economic effect for all retail formats studied. The aver-
age return on investment was 360%, which indicated the
high economic efficiency of the developed solution. The
highest performance was observed in the online store
segment of Rozetka LLC and ALLO LLC, where the in-
crease in marginal profit reached 14.53% and 13.96%,
respectively, confirming the promise of implementing
systems in e-commerce.

A comparative analysis of the effectiveness of im-
plementation for different types of enterprises revealed
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Zelenyi

BukopucTtaHHsa big data gAf nporHosyBaHHS NONUTY
Ta AMHaAMIYHOro LiHOYTBOPEHHSA

AMuTpoO 3eAeHui

Marictp

KniBcbKnin HaLioOHaNbHNI eKOHOMIYHWI YHiBepcuTeT iMeHi Bagnma lNeTbmaHa
03057, npocn. bepectericeknia, 54/1, m. Kuig, YKpaiHa
https://orcid.org/0009-0003-2719-6357

AHoTania. [locnigkeHHs nepegbavano po3pobky Ta BMAPOBAMKEHHA CUCTEMWU MPOrHO3yBaHHA MOMUTY I
AVIHAMIYHOrO LIHOYTBOPEHHSA Ha OCHOBI aHanisy BenukKMxX JaHWX AAa NignpUEMCTB po3gpibHol Toprisni
YkpaiHu. MeTogonoris po6otn oxonuna 36ip MacMBHOro Habopy AaHWX 3 OHNANH-TOProBenbHUX naatdopm,
TpaH3aKuiiHoT iHpopMaLlii 3 TepMiHaniB NpoAaxis Ta Nporpam NIOANLHOCTI, AKi MPOAEMOHCTPYBANN 3aranbHUM
iHAEKC AKOCTi arperoBaHmx gaHux Ha piBHi 92,6 %. 3acTocyBaHHA KOMIMJIEKCY METO/IB OUNLLEHHS Ta HopManisauil
3a6e3neynno npupicT AKOCTI AaHuX Ha 12,47 %. TOPIBHANLHUIA aHani3 MPOrHOCTUYHUX MOAenein BUSBUB
HanBuLLy epeKTUBHICTE LSTM-Mepexi cepeg iHAMBIAyansHUX mogenein (R?=0,874, MAPE=6,83 %) Ta aHcambneBol
MoZeni cepef ycix anpoboBaHux nigxogis (R?=0,896, MAPE = 5,92 %). BnpoBaaXeHHsi po3p0o6aeHoi cMcteMn Ha
nignpremcTaax pisHnx popmartis, Takmx gk TOB «ATB-MapkeT», TOB «®okcTpoT», MNpAT «Hosa fliHis», TOB «AJ1/10»,
TOB «Cinbno-®ya», TOB «METPO Kew eHa Keppi YkpaiHa», TOB «EniueHTp K», TOB «Rozetka», TOB «Komi
Tperig», TOB «IHTEPTOIN YkpaiHa» noka3ano nNiABULLEHHA eKOHOMIYHOI epeKTUBHOCTI 3 cepedHiM MPUPOCTOM
BUPYUKM Ha 9,16 %, MapXunHanbHoro npnbyTky Ha 11,08 % Ta 3HMXeHHAM piBHA 3anacisB Ha 6,95 %. Hansuily
pe3ynbTaTUBHICTb MNPOAEMOHCTPYBanu iHTepHeT-MarasnHu «Rozetka» Ta «ALLO» 3 mokasHMKaMy MOBEpPHEHHS
iHBecTuuin (ROI) Ha piBHI 516 % Ta nepiogom OKyMnHOCTI 2,7 micauda. PerioHanbHWI aHanis BUABWB 3HaUHI
BiZAMIHHOCTi B ePeKTUBHOCTI BIPOBaAXEHHS CUCTEMU 3 HAWKPALLMMK MOKa3HMKaMW Y 3axifHOMY perioHi, a came
y J1bBIBCbKili Ta BOANHCLKIN 061acTax (NpUpIcT Bupyykn 9,27 + 2,05 %) Ta cepef NiANPUEMCTB HENPOAO0BO/IbYOI
creuianizauii, 3okpema TOB «Komoi Tperig», TOB «IHTEPTOI YkpaiHa» (9,86 + 2,23 %). HanBuLLy aganTUBHICTb 40
ANHaMIYHOrO LiiIHOYTBOPEHHSA MPOAEMOHCTPYBaN Mani NiANPUEMCTBA 3 MPUPOCTOM BUPYYUKM 10,23+2,14 % Ta ROI
405186 %. JlocnigKeHHs NiATBEPAMIO BUCOKY MacLUTaboBaHIiCTb Ta afanTVBHICTb 3aMponoHOBaHOro Nigxoay A5
YKPaiHCbKOro pUHKY Ta A03BOANI0 PO3p0obUTU AndepeHuiioBaHi pekoMeHaalii Wo0 BMPOBaAXEHHS CUCTEMU
ANS PISHUX TUMNIB NIANPUEMCTB PO34PIGHOT TOPTiB/I 3 ypaxyBaHHSM iX PO3Mipy, pPerioHanbHOro po3TallyBaHHA Ta
TOBapHOI crneujanisauii

KAouoBi cAOBa: MacMBU JaHWX; MPOrHOCTUYHI MOZeNi; eKOHOMIYHA ePeKTUBHICTb; PO34pibHa Mepexa; CloXKMBYa
rnosegiHKa
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Abstract. Armed conflicts were considered as potential catalysts for the modernisation of the tourism
infrastructure. Under the conditions of comprehensive economic recovery, involving the implementation of
innovations and the stimulation of both internal and external demand, growth in the sector could be encouraged
despite significant losses experienced by Ukraine's tourism industry. These losses were associated with the
destruction of infrastructure, a decline in entrepreneurial activity, imbalances in the labour market, and an
increase in the cost of services. The purpose of the study - to determine the strategic priorities for the recovery
of cultural tourism entities in Ukraine during the post-war period, to develop mechanisms for the integration
of cultural heritage into sustainable development strategies. The research involved the analysis of tourism
sector losses, the impact of war on tourism infrastructure, the development of business support programmes,
the stimulation of internal tourism. Primary attention was given to the assessment of the damage inflicted
on the tourism industry by the war, which included direct destruction, disruption of critical infrastructure, a
decline in tax revenues. Despite substantial losses, internal tourism continued to function, particularly in the
Western regions such as Zakarpattia and Bukovyna, which emerged as hubs of economic activity due to business
relocation. A positive factor was identified in the increased demand for local tourism services, which contributed
to the development of regional tourism. In 2023, Ukraine's tourism sector contributed UAH 383 million in
taxes to the national budget, reflecting a 29% decrease compared to 2022 and a 39% decrease compared to
2021. Simultaneously, the number of taxpayers in the sector declined by 34%. However, the tourism industry
encountered numerous challenges, including insufficient funding, destruction of infrastructure, restricted
access to certain areas, and safety risks. The study proposed strategic approaches for the restoration of the
tourism industry, including the development of special entrepreneurship support programmes, attraction of
investment, infrastructure reconstruction, and promotion of the Ukrainian tourism brand on the international
stage. Particular emphasis was placed on the importance of preserving and restoring cultural heritage as a key
component of sustainable tourism development. The practical recommendations could serve as a foundation
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for the formulation of specific action plans aimed at revitalising Ukraine’'s tourism potential and enhancing its
positioning as an attractive and safe international tourist destination

Keywords: tourism industry; cultural heritage; hospitality; war; sustainable development; digitalisation

Introduction

At the onset of the COVID-19 pandemic, Ukraine’s hos-
pitality industry found itself in a critical state and on
the verge of survival. The full-scale military aggression
launched by the russian federation in 2022, which led
to the closure of a significant number of entities in the
sector, further emphasised the urgent need for adap-
tation of the tourism business to new and challenging
conditions. These circumstances resulted in a decline in
business activity and an increased risk of crisis-related
phenomena. In light of this, and given the important role
of the hospitality industry in restoring socio-economic
connections and interactions, it became necessary to
identify optimal development strategies. These would
enable tourism enterprises to adapt and function effec-
tively under adverse economic and political conditions,
ensuring their resilience and competitiveness within the
tourism market. This strategy was to serve as a key ele-
ment combining competitive actions and business ap-
proaches, determining success in the industry.

The tourism and hospitality industry plays a vital
role in the modern world by contributing to economic
growth and cultural development. Strategic manage-
ment has been recognised as a key factor in ensuring
competitiveness, attracting tourists, and supporting sus-
tainable development. The main challenges have includ-
ed the development and implementation of strategic
plans, branding of tourist destinations, effective media
and advertising use, cultural heritage preservation, pro-
motion of sustainable tourism, cooperation with local
communities, and the integration of innovations and
technologies. Military actions in Ukraine significantly af-
fected the tourism sector, causing a decline in demand,
reduced revenues to state and local budgets, logistical
disruptions, and destruction of tourism infrastructure.
In addition, the closure of businesses and the reduction
of jobs adversely impacted the economy. The inability
to guarantee safety for tourists and to maintain appro-
priate service standards further damaged the country's
image, exacerbating the crisis in the sector.

The work of M. Bosovska et al. (2023) focused on the
recovery of Ukraine's tourism system under martial law
and the development of forecast scenarios using the
foresight methodology. Based on the analysis of eco-
nomic indicators, the study identified potential oppor-
tunities for the sector, such as increased tax revenues
and improved hotel performance metrics in 2023. The
BANI method was employed to formulate both optimis-
tic (a) and pessimistic () tourism development scenari-
os, which facilitated the definition of strategic directions
for recovery and the mitigation of war-related impacts
during the post-war period.

The authors L. Matviychuk & Yu. Dashchuk (2022)
examined the potential application of European experi-
ence in sustainable hospitality development in Ukraine.
The author’s study explored the dynamics of the inter-
national tourism market and Ukraine's position within
global tourism competitiveness. Particular attention was
paid to the war's impact on the hospitality sector, includ-
ing global economic consequences, and security was
identified as a key priority for sustainable development.
N. Yakymenko-Tereshchenko & O. Nosyriev (2024) inves-
tigated theoretical and methodological foundations for
the development of the tourism and hotel industry, with
a focus on strategic approaches to sustainable growth in
a market economy. Reseracher’s analysis addressed the
war's effects on the sector, outlined prospective recov-
ery pathways, and offered practical recommendations
for product diversification and strategic partnerships to
ensure destination sustainability.

Researchers L. Maliuta & S. Koroliuk (2023) ana-
lysed the state of internal tourism under martial law,
highlighting its role in economic development and the
preservation of cultural and natural resources. The au-
thor's findings addressed the sector's operational char-
acteristics, identified key challenges, and proposed sup-
port measures, including security assurance, marketing
strategy development, and legislative improvements.
R. Kryvenkova & E. Sira (2023) examined the develop-
ment of the hotel and restaurant industry under martial
law, outlining priorities for post-war recovery. Scientist's
analysis included core economic indicators, tax contri-
butions, and the potential for restoring accommodation
and food services in Ukraine.

The authors T. Bezsmertniuk & M. Melniichuk (2021)
explored planning approaches for tourism activities
within the protected areas network, integrated into
regional and national planning frameworks. The study
elaborated on the concept of sustainable tourism, its
types and principles, and proposed strategic measures
for sectoral development. Special attention was given to
recreational activity management and the interaction of
legal, economic, and financial regulatory mechanisms.
O. Roik (2023) assessed the war's impact on Ukraine's
tourism sector, estimated the losses, and justified the
need to implement a sustainable development concept
for post-war recovery and enhanced tourism competi-
tiveness, taking national characteristics into account.
The study identified issues affecting sustainable tourism
during wartime and outlined pathways for future growth.

Scientist S. Filiuk (2022) analysed the problems and
prospects for the development of Ukraine's tourism
and recreation sector under globalisation and crisis
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conditions, particularly in the context of martial law. The
author proposed a system of innovation- and invest-
ment-oriented measures to modernise and enhance
the competitiveness of Ukraine's tourism product in
the international market. O. Morhulets & O. Nyshen-
ko (2023) evaluated the economic condition of Ukraine’s
hotel and restaurant business during the COVID-19
pandemic and martial law. The study reviewed key op-
erational indicators, influencing factors, and strategies
for industry preservation and development, with an
emphasis on the role of cross-cultural management in
post-war recovery. |. lerko (2023) addressed sustainable
and secure tourism development as a critical factor in
transforming the competitiveness of tourism enterpris-
es. The research analysed aspects of balanced develop-
ment, including environmental, social, and economic
components, and stressed the importance of safety for
tourism appeal, especially in the context of Ukraine’s
post-war reconstruction.

The purpose of this article was to define the strate-
gic priorities for the balanced development of cultural
tourism entities in the post-war period.

Materials and Methods

The study of strategic priorities for the balanced devel-
opment of cultural tourism entities in the post-war pe-
riod was based on the analysis of academic literature,
regulatory and legal frameworks, statistical data, and
reports from international and national organisations
engaged in tourism and cultural heritage. To ensure the
objectivity of results and the formulation of well-ground-
ed conclusions, a comprehensive set of scientific meth-
ods was applied within the research framework. An
empirical approach facilitated the collection and anal-
ysis of factual information regarding the operation of
tourism enterprises. This enabled the reconstruction of
an accurate picture of the sector’s transformations and
the tracing of regional interconnections. The theoretical
method made it possible to examine modern scientif-
ic concepts and models of sustainable cultural tourism
development and to identify directions for further re-
search, particularly in terms of their adaptation to the
Ukrainian context.

To process the economic indicators of the tourism
industry, economic and mathematical tools were em-
ployed. Regression analysis was used to forecast tourist
flow volumes based on factors such as the condition of
cultural heritage sites, the level of infrastructure, pro-
motion expenditures, and seasonal fluctuations. Sim-
ulation modelling enabled the assessment of pressure
on cultural sites in specific regions, based on data re-
garding visitor numbers and heritage preservation ef-
forts (e.g., restoration, protection measures, UNESCO
listing). The analytical foundation of the study was built
upon data from the following sources: Over 4 million
tourists visited Ukraine last year (2022), As of November
2022, the total amount of damage caused to Ukraine's

infrastructure is nearly USD 136 billion (2024), Public
Report of the State Agency for Tourism Development of
Ukraine for 2024 (2024), and 1255 cultural heritage sites
in Ukraine were damaged due to russian aggression as
of the end of December 2024 (2025). Additional sources
included the works of A. Me & H. Fu (2021), the Trav-
el & Tourism Development Index 2024 (2024), and data
from the State Statistics Service of Ukraine (2025). These
sources made it possible to conduct graphical analysis of
tourism-related tax revenues across regions from 2021
to 2024 and to identify both global and regional trends
in the tourism sector. To achieve the research purpose,
methods of analysis and synthesis were applied to gen-
eralise theoretical approaches to cultural tourism devel-
opment. A systemic approach was used to identify the
interrelationship between tourism activity, economic
factors, and cultural policy. Additionally, comparative
analysis was conducted to assess international tourism
development experience and its adaptation to modern
realities. To forecast the sector's development pros-
pects, the scenario analysis method was used, which al-
lowed for the modelling of possible recovery and growth
pathways for cultural tourism in Ukraine.

Results and Discussion

Armed conflicts often became a catalyst for the renew-
al and modernisation of destroyed cities. The process
of recovery offered not only an opportunity to reshape
urban spaces, but also to create modern tourism infra-
structure that can contribute to the country’s economic
growth. The reconstruction of the economy required a
comprehensive approach that included the implemen-
tation of innovations, restoration of production process-
es, improvement of living standards, and stimulation
of demand in both internal and international markets.
Ukraine's tourism industry had suffered substantial
losses due to the destruction of infrastructure, cultural
and natural heritage, a decline in the number of tour-
ism enterprises, labour market imbalances, and rising
costs of tourism services. Effective economic recovery
necessitated the development of targeted business
support programmes and the intensification of internal
tourism development. The revitalisation of regions must
be based on measures that promote population return,
improvement of living conditions, resolution of social is-
sues, reconstruction of infrastructure and its integration
into the national system, as well as the creation of finan-
cial mechanisms to support these processes.

As of 2025, it is difficult to fully assess the extent
of war-inflicted damage to the tourism industry and its
infrastructure, as hostilities are ongoing. In addition to
direct destruction, the industry suffered from disrup-
tions to critical infrastructure, including frequent pow-
er outages caused by missile strikes. As of November
2022, tens of thousands of facilities had been damaged
or destroyed, including tourist establishments, cultural
landmarks, and transportation hubs (Fig. 1). Many hotels
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and recreational centres experienced partial or total
destruction, and some tourism assets were located in
close proximity to the front line. Despite significant loss-
es, internal tourism had not ceased - Ukrainians have
continued to travel, albeit under restrictions such as
bans on visiting forested and border areas. Most tour-
ist activity had shifted to the relatively safe Western
regions, particularly Zakarpattia and Bukovyna, which
have become new centres of economic activity due to
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business relocation. Along with companies, their em-
ployees have also moved to these areas, which has driv-
en increased demand for local tourism services, visits
to cultural institutions, and the growth of regional tour-
ism. Some internally displaced persons may choose to
remain in these regions permanently, while others will
share their experiences with relatives and friends - cre-
ating a foundation for a new stage in the development
of the tourism industry.

m religious buildings

social institutions

preschool, secondary and
higher education institutions

m cultural facilities

| tourism establishments

Figure 1. Number of destroyed or seised objects (as of November 2022)
Source: As of November 2022, the total amount of damage caused to Ukraine’s infrastructure is nearly USD 136 billion (2022)

According to the Ministry of Culture and Strategic
Communications of Ukraine, as of the end of December
2024, a total of 1255 cultural heritage sites were dam-
aged as a result of russian aggression. Among them, 125
monuments were of national importance, 1055 were of
local importance, and 75 were classified as newly dis-
covered sites (Fig. 2). One of the key indicator of the
effectiveness of the tourism industry was the volume
of tax revenues, which was directly dependent on the
number of tourists visiting a region. The COVID-19 pan-
demicin 2019-2020 caused a significant decline in these
revenues. However, in 2021, the hospitality industry be-
gan a gradual recovery. Nevertheless, with the onset of

the full-scale invasion on February 24, 2022, tourism-re-
lated activities in Ukraine nearly came to a halt, with the
exception of providing accommodation for internally
displaced persons. The Travel & Tourism Development
Index 2024 (2024) report by the World Economic Forum
highlighted the partial recovery of the global transport
and tourism sectors post-pandemic, although it also
pointed to an imbalance between supply and demand
and a decline in price competitiveness. While highly de-
veloped countries such as the United States, Spain, and
Japan maintained leading positions, developing coun-
tries showed significant progress, but still required in-
vestment to close the gap.

Culturalmonumentsdamaged duringthewar

0.6 4
1

3129

al

116

Kharkiv region
m Donetsk region
m Kherson region
Odesa region
B Kyiv region and Kyiv city
® Chernihiv region
M Lviv region
B Zaporizhzhya region
Mykolaiv and Dnipropetrovsk regions
Luhansk region
Sumy region
m Khmelnytsk region
H Poltava region
Vinnytsia and Zhytomyr regions
Kirovohrad and Cherkasy regions

Figure 2. Number of cultural heritage sites damaged (as of December 2024)
Source: 1255 cultural heritage sites in Ukraine were damaged due to russian aggression as of the end of December

2024 (2025)
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In 2021, Ukraine was visited by more than 4 million
international tourists, demonstrating a 26% increase
compared to 2022. The largest number of visitors came
from Moldova - approximately 1054 million individuals.
Other countries with substantial tourist flows to Ukraine
included Poland (311 thsd), Belarus (273 thsd), Roma-
nia (264 thsd), Turkey (247 thsd), Hungary (227 thsd),
Germany (154 thsd), Israel (133 thsd), and the United
States (103 thsd). The data showed that nearly 30% of
travellers came for leisure and entertainment. Approx-
imately 25.9% visited Ukraine for business purposes,
while 22.4% travelled to visit relatives or friends. Around
11.7% came for health-related reasons, and only 4%
travelled for shopping (Fig. 3).

1.2
vacation, leisure

W recreation business trip

11.7

m visiting family and friends
treatment and recovery
m shopping

other

Figure 3. Purpose of travel among
international tourists in 2022
Source: Over 4 million tourists visited Ukraine last
year (2022)

In terms of travel formats, most visitors arrived with
their families - accounting for 36.5% of all internation-
al tourists. Individual travellers comprised 35.4%, while
21.8% travelled with friends. Business trips in work
collectives accounted for 5.1%, and organised tourist
groups represented only 1.2% of total arrivals (Over
4 million tourists..., 2022).

An analysis of tax revenues for the first quarters of
2021, 2022, and 2023 revealed a negative trend: in 2023,
the tourism industry contributed UAH 383 million in tax-
es, which was 29% lower than in 2022, and 39% lower
than in 2021. The number of taxpayers in the tourism
sector declined by 34%, with hotels traditionally provid-
ing the largest share of tax revenues (61%). However,
even these contributions dropped by 22% compared to
2022 and 41% relative to 2021. An increase in tax rev-
enues from accommodation facilities was observed in
ten Ukrainian regions, largely due to their distance from

active combat zones and attractiveness to both tourists
and internally displaced persons (IDPs). The highest in-
creases were recorded in Chernivtsi (+98%), Lviv (+16%),
and Zakarpattia (+15%) regions. Conversely, in con-
flict-affected regions such as Luhansk, Donetsk, Kher-
son, Zaporizhzhia, Mykolaiv, and Kharkiv, revenues from
accommodation providers fell by 50-100%. Several other
regions, including Odesa, Ternopil, lvano-Frankivsk, and
Kyiv, also experienced a 10-50% decline compared to
2022 (Public report of the State Agency..., 2024).

In Kyiv, previously a major tourist hub, tax revenues
from accommodation decreased by 47% compared
to 2022, primarily due to ongoing missile strikes. Rev-
enues from recreational bases and children's camps
dropped by 48%, largely because of insufficient bomb
shelters and the use of such facilities for housing IDPs.
In contrast, campgrounds and caravan parks saw a 20%
increase in revenue, as they were generally located fur-
ther from strategic targets. However, their total figures
remained below 2021 levels, partly due to the closure
of cross-border mountain routes. In the first quarter
of 2023, the number of taxpayers in the tourism in-
dustry declined by 34% compared to the same period
in 2022. The number of legal entities and sole proprie-
tors decreased by 35% and 34%, respectively. Overall,
the number of active tourism-related businesses fell by
38% compared to 2021, indicating a substantial exodus
of entrepreneurs from the sector (Public report of the
State Agency..., 2024).

In the second quarter of 2023, the situation deteri-
orated further due to the destruction of the Kakhovka
Hydroelectric Power Plant by russian forces and the nu-
clear terrorism threat at the Zaporizhzhia Nuclear Power
Plant. The resulting ecocide led to the flooding of cultur-
al and natural heritage sites, submersion of tourist facil-
ities in Kherson and Mykolaiv regions, water pollution,
potential desalinisation of the Black Sea near the Odesa
coastline, and drinking water shortages across Southern
Ukraine. These factors significantly delayed prospects
for tourism recovery in the region, even after the war’s
conclusion (Starodubtsev et al., 2023). It must be ac-
knowledged that a range of challenges have significantly
hampered the development of Ukraine's tourism sector,
particularly under conditions of war and economic insta-
bility (Table 1). Overcoming these challenges required a
comprehensive set of measures aimed at infrastructure
restoration, business support, and rebuilding a positive
tourism image of the country.

Table 1. Key factors hindering the development of the tourism industry

Category of factors

Description

Economic

Decline in population’s purchasing power. High inflation and national currency instability. Insufficient
funding and lack of investment in tourism infrastructure. High tax rates and regulatory pressure on the

tourism business

Political and
security

Military actions and occupation of territories. High level of threat to tourists due to shelling and mined
areas. Insufficient state support for the tourism sector. Unstable political situation affecting the country's

international image
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Table 1, Continued

Category of factors

Description

Destruction of tourist sites, roads, airports, and bridges. Problems with transport connectivity, especially
Infrastructure in frontline regions. Insufficient development of modern hotels and other accommodation facilities. Poor
condition of utilities and energy infrastructure

Social

Workforce outflow due to migration and job cuts in the tourism sector. Decline in staff qualifications due
to lack of stable employment. Decrease in interest in internal tourism amid general uncertainty

Environmental

Ecocide and environmental pollution due to hostilities. Destruction of nature reserves and recreational
areas. Insufficient attention to the preservation of natural heritage

Marketing and Formation of a negative image of the country as a dangerous tourism destination. Lack of effective
informational advertising campaigns to promote internal tourism. Insufficient level of digitalisation of tourism services

Source: developed by the authors

The modern state of development of cultural tour-
ism entities in Ukraine was characterised by significant
challenges, but also held prospects for recovery. Im-
provement was possible through effective management
approaches that will promote the innovative devel-
opment of territories, the implementation of modern
technologies, and the creation of favourable conditions
for cooperation between the state, entrepreneurs, and
tourism organisations. Competent governance of the
sector at the national level required a deep analysis of
the overall economic situation and the specifics of the
tourism sector.

The key challenges facing Ukraine's tourism industry
included the absence of international tourist flows due to
military actions; capital flight and insufficient funding for
infrastructure restoration; high levels of danger in many
regions; substantial destruction of tourist sites, histori-
cal monuments, and cultural institutions; lack of reliable
information on the condition of tourist sites across the
country; a limited network of tourist information centres
and an outdated hotel classification system; the absence
of an automated statistical data collection system for
sectoral analysis; a ban on flights in Ukraine's airspace;
and the lack of a unified national tourism portal to pro-
mote the country internationally in the post-war period.
To ensure effective development of cultural tourism en-
tities under conditions of uncertainty, it was necessary
to apply both proven management practices and inno-
vative, creative approaches. Key directions included:

comprehensive modernisation of management
processes in the sector;

creation of favourable conditions for the develop-
ment of tourism businesses;

development of tourism growth models within
the framework of national and regional economic policy;

implementation of automated systems for data
collection and analysis to improve monitoring and plan-
ning;

use of digital technologies to promote tourism
products, organise e-marketing, and facilitate service
booking;

introduction of innovations in hospitality, trans-
portation, and financial services for tourists;

creation of new types of tourism products and im-
provement of traditional services;

access to international markets with competitive
tourism offerings.

The efficiency of coordination and development of
cultural tourism entities depended on high-quality legal
and organisational frameworks. Moreover, a clear distri-
bution of responsibilities between central, regional, and
local authorities was essential, enabling effective devel-
opment of local tourism, attraction of investment, and
infrastructure creation.

Given the importance of legal and organisational
support for the development of cultural tourism, it
was also necessary to consider effective mechanisms
for integrating cultural heritage into sustainable de-
velopment strategies (Table 2). The creation of an ef-
fective tourism management system should combine
the preservation of historical and cultural assets with
the socio-economic growth of regions. In this context,
the key role was played by mechanisms that ensured
a harmonious balance between heritage protection,
tourism infrastructure development, and investment
attraction.

Table 2. Effective mechanisms for integrating cultural heritage into sustainable development strategies

Direction

Implementation mechanisms

Legislative and
institutional consolidation

Integration of cultural heritage protection into sustainable development strategies; development
of state programmes supporting monument preservation; cooperation between government
bodies, communities, and businesses

Economic and financial Public-private partnership in funding restoration projects; attraction of international grants and
support investors; tax incentives and subsidies for enterprises in the cultural heritage sector
Education and awareness Inclusion of heritage preservation topics in educational programmes; conducting information
raising campaigns and training events; use of digital platforms to promote cultural heritage

Tourism and social
integration

Development of tourist routes involving cultural landmarks; support for local communities in
developing cultural tourism; use of traditional architecture, crafts, and gastronomy in tourism

products
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Table 2, Continued

Direction

Implementation mechanisms

Technological innovations

Digitalisation of heritage (3D-scanning, virtual tours, mobile applications); use of smart
technologies to monitor the condition of monuments; innovative formats for presenting cultural
heritage (AR, VR, NFT-museums)

Source: developed by the authors

The sustainable development of the tourism sec-
tor largely depended on the renewal and expansion of
tourism and resort-recreational infrastructure. To this
end, it was advisable to introduce a special investment
regime that would stimulate the construction and ren-
ovation of hotels and other tourism-related facilities by
attracting both Ukrainian and foreign investors. In addi-
tion, a crucial step involved ensuring direct funding from
state and local budgets for the development of tourism

infrastructure, including the arrangement of tourist
routes, recreational areas in forests and mountainous
regions, public beaches, observation decks, tourist in-
formation centres, and road signage (Trostianska, 2024).
Given the above, proposed recovery models were ex-
pected to contribute to the revival of cultural tourism in
Ukraine by stimulating economic growth, promoting in-
ternational cooperation, and shaping a positive image of
the country as an attractive tourist destination (Table 3).

Table 3. Models for the recovery and growth of cultural tourism entities in Ukraine

Path of recovery

Key measures

Expected results

State support
and legal
regulation

Adoption of programmes for the preservation and
restoration of cultural heritage. Provision of state grants
and subsidies for the reconstruction of tourism sites.
Simplification of legal procedures for running tourism
businesses

Restoration of destroyed landmarks and

infrastructure. Increase in the number of
enterprises in the field of cultural tourism.
Creation of a favourable investment climate

Investment and
international
partnership

Attraction of foreign investors and international funds
to finance projects. Development of public-private
partnerships. Establishment of special economic zones
for tourism recovery

Improvement of the material and technical base
of cultural tourism. Stimulation of infrastructure
and service development. Formation of a positive
international image of Ukraine

Internal tourism
development

Promotion of national cultural heritage through
educational programmes and media. Organisation
of cultural festivals, guided tours, and themed trips.

Support for local initiatives and tourism start-ups

Increase in internal tourist flow. Enhancement of
economic activity in the regions. Revival of interest
in history and culture among the population

Innovation and
digitalisation

Creation of virtual tours, mobile applications, interactive
tourist route maps. Use of AR/VR technologies to
popularise cultural heritage. Automation of tourism
services (online booking, e-tickets)

Accessibility of cultural tourism to a wider
audience. Improvement in the quality of tourism
services. Better interaction between tourists,
businesses, and cultural institutions

Sustainable
development
and ecotourism

Restoration of cultural landmarks using
environmentally-friendly materials. Development of
green tourism (eco-trails, rural tourism, ethnoparks).
Implementation of responsible tourism principles

Formation of an environmentally conscious
tourist environment. Minimisation of negative
environmental impact. Increase in the flow of eco-
tourists and international partners

Source: developed by the authors

From 2022 to 2025, under wartime conditions,
Ukraine's tourism sector suffered significant losses due
to a sharp decline in tourist flows and the destruction of
tourism and recreational potential in areas affected by
hostilities and shelling. According to data from the official
website of the State Statistics Service of Ukraine (2025),
the industry’s performance was measured by the num-
ber of collective accommodation facilities, the number
of people staying in them, and the number of hotel
rooms. It was determined that the number of collective
accommodation facilities decreased by 525 units from
2019 to 2020. In 2024, the global tourism sector contrib-
uted 10% to the world’s GDP, reaching USD 10.9 trillion.
The industry supported 357 million jobs, accounting for
approximately one in ten worldwide. Both internal and
international visitor spending increased, with foreign
visitor expenditures rising by 11.6%, amounting to USD
1.9 trillion (Me & Fu, 2024).

Post-war recovery of tourism infrastructure will re-
quire large-scale investments and active measures to
stimulate tourism, aiming for the swift restoration of
damaged facilities and the revival of the sector's oper-
ations. This has been confirmed by research focused
on the post-war reconstruction of the tourism industry.
For instance, O. Bordun et al. (2022) noted that tourism
recovery costs can be conditionally divided into two
categories: direct (reconstruction and repair of tourism
facilities, demining costs) and indirect, which included
funding for infrastructure projects such as the recon-
struction of roads, bridges, and airports essential for the
tourism industry’s full functionality. Therefore, the total
recovery costs were significantly broader, encompass-
ing related economic sectors. The preliminary estimated
need for funding the restoration of tourism infrastruc-
ture amounts to UAH 16.80 billion, representing only
0.26% of the total costs required for Ukraine’s overall
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reconstruction. N. Shevchenko (2025) analysed the pri-
ority directions of tourism development during wartime
and the formation of adaptation strategies for the post-
war recovery of the sector through the promotion of cul-
tural heritage. The author proposed flexible approaches
to regional tourism development, including specialised
types such as gastronomic tourism, taking into account
new socio-cultural conditions.

As noted by I. Tsurkan & R. Kryvenkova (2023), the
assessment of tourism industry losses caused by the war
can be conducted in several directions. These include re-
duced tax revenues due to fewer taxpayers, direct loss-
es from infrastructure destruction, indirect losses from
expected future income declines, and recovery costs for
the industry. O. Vasylyeva et al. (2023) identified emerg-
ing trends in tourism market recovery that will be rele-
vant for Ukrainians, notably the increasing demand for
recreational tourism and visits to former conflict zones.
After two years of the COVID-19 pandemic, Ukrainians
found themselves facing war-related realities, includ-
ing mass migration, emotional exhaustion, and loss. As
a result, many people sought rest in natural areas - by
the sea, in the mountains, or forests - to restore phys-
ical and emotional well-being. Simultaneously, interest
in military tourism was expected to grow as Ukrainians
wish to see firsthand the places that became symbols of
resistance, and which they had previously learned about
from the news. A combination of these factors, along
with the development of existing routes and active pro-
motional campaigns, will help restore Ukraine’s image
as an attractive tourist destination.

Researcher H. Omelchak (2023) emphasised the
importance of cybersecurity and IT-development as key
factors contributing to the recovery of tourism in post-
war Ukraine. To attract investment, active cooperation
with international tourism organisations was needed to
facilitate Ukraine’s integration into global tourism net-
works. One effective measure could be the establish-
ment of Ukrainian tourism offices abroad to promote the
country’'s tourism potential to international travellers.
The implementation of innovative recovery approaches
will support the creation of a unique tourism image for
Ukraine, combining war heritage with advanced technol-
ogies and modern infrastructure.

V. Kholodok (2023) stressed the necessity of devel-
oping strategies and mechanisms for the rapid recovery
of the tourism business to ensure its efficient operation
after the end of hostilities. An important aspect was
the effective coordination between regional and local
authorities aimed at developing the tourism industry
and creating favourable conditions for its recovery.
T. Herasymenko et al. (2024) analysed the challenges
and prospects of attracting investment into Ukraine's
tourism sector after the war, taking into account global
trends and internal industry issues. The authors justi-
fied the importance of foreign investment and proposed
mechanisms to stimulate investment activity for the

ina et al.
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recovery and development of the country’s tourism po-
tential. L. Chepurda et al. (2024) examined the essence
and significance of strategic marketing for tourism and
hospitality enterprises under conditions of uncertainty
and crisis, particularly during the post-pandemic and
wartime periods in Ukraine. Researchers analysed the-
oretical aspects, assessed the industry's situation, and
proposed measures for determining strategic priorities
and effective marketing tools.

Thus, the effective development of cultural tourism
entities required active state support. The tourism sec-
tor must be integrated into national humanitarian policy
and identified as one of the country’s strategic priorities.
This will allow Ukraine to fully realise its tourism poten-
tial, contribute to economic growth, to develop recre-
ation and wellness services, and to accelerate the so-
cio-economic recovery of regions in the post-war period.

Conclusions

The study comprehensively highlighted the fatal impact
of the full-scale war on Ukraine's tourism sector during
the period from 2022 to 2025. The destruction of tour-
ism infrastructure, damage to cultural and natural herit-
age sites, the sharp decline in international and internal
tourist flows, and the mass closure of businesses led to
significant economic losses and labour market destabili-
sation. The analysis of tax revenues confirmed this nega-
tive trend, showing a decrease in financial contributions
to the state budget and a reduction in the number of
tourism business entities.

As of 2025, Ukraine's tourism industry had suffered
severe losses due to the war: over 1255 cultural herit-
age sites were destroyed or damaged, and tax revenues
from the tourism sector in 2023 decreased by 29% com-
pared to 2022 and by 39% compared to 2021. The num-
ber of tourism business entities fell by 38% relative to
the pre-war level in 2021, indicating a massive outflow
of entrepreneurs from the sector. At the same time, cer-
tain regions relatively remote from hostilities, such as
Chernivtsi (+98%), Lviv (+16%), and Zakarpattia (+15%)
regions, recorded an increase in revenues, demonstrat-
ing the potential of internal tourism as a factor of local
economic recovery.

The study revealed the resilience of internal tour-
ism, particularly in the Western regions of Ukraine,
which became relatively safe and hosted a significant
number of internally displaced persons. This highlight-
ed the internal potential to partially offset losses and
provided a foundation for future recovery. The relo-
cation of businesses and populations to these regions
contributed to increased demand for local tourism
services, serving as a positive signal for regional tour-
ism development. The findings emphasised the critical
need for comprehensive strategies for post-conflict
tourism recovery. Proposed models included active
government support through targeted programmes
and favourable regulatory frameworks, the attraction
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of internal and foreign investments to rebuild infra-
structure, stimulation of internal tourism by promot-
ing national cultural heritage, implementation of in-
novative technologies to enhance service quality and
tourism product promotion, as well as the integration
of sustainable development principles to ensure long-
term competitiveness of the sector.

industry and substantiate the urgent need for coordi-
nated efforts by the government, business sector, and
international partners to ensure its effective recovery
and sustainable development. Prospects for further re-
search include exploring balanced development strate-
gies for cultural tourism entities in the context of Euro-
pean integration processes.

Special attention was paid to the preservation and
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nisms for integrating cultural sites into tourism routes .

and sustainable development strategies will not only Funding

attract tourists, but also help preserve the country’'sna-  None.

tional identity and cultural wealth. Therefore, the study
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AHoTanif. BilicbKOBI KOHPAIKTY MOXYTb CTaTW iMNYALCOM AAS Cy4aCHOI TYPUCTUYHOT iIHGPaCTPYKTypH, Lo B
YMOBax KOMMAeKCHOro eKOHOMIYHOIO BiAHOBNEHHS i3 BMIPOBaKEHHAM iHHOBALi Ta NiATPVUMKOH BHYTPILLHLOIO
i 30BHILLHBOrO MONUTY 3A4aTHe CTUMYIOBATU 3POCTaHHS, MOMNPU CePro3Hi BTpaTU TYPUCTUYHOI ranysi YkpaiHu,
LLLO NOB'A3aHi 3 pyNHYBaHHAM iHGPACTPYKTYypK, CNagzoM NiANPUEMHULLKOT aKTUBHOCTI, ANCOAaNaHCOM Ha PUHKY
npaui M 3poCTaHHAM BapTOCTi nocayr. MeTa AOCNIAXKEHHS - BU3HAUNTW CTpaTeriyHi npioputeTn BiAHOBAEHHS
Cy6'ekTiB KyNbTYpPHOro Typu3Mmy B YKpaiHi B yMOBax MOBOEHHOrO Mepiogy, a TakoX PoO3pobuTn MexaHiamu
iHTerpawii KynbTypHOI CMajWvHM Yy cTpaTerii cTanoro po3BuTKy. JoCnigXeHHA BKAKOYano adHanis BTpaTt
TYPUCTUYHOI ranysi, BAANBY BiHN Ha TYPUCTUYHY iHOPACTPYKTYpPY, PO3p0obKy nporpam MigTpUMKK 6i3Hecy Ta
aKTWBI3aLito BHYTPILWHbLOro Typn3mMy. OCHOBHa yBara npugineHa ouiHui 36UTKiB, 3aBAaHNX BiNHOK TYPUCTUYHIN
iHAYCTPIl, WO oxonaBano NpaAMi PyVHYBaHHSA, MOPYLUEHHS KPUTWUYHOI iHGPACTPYKTypU Ta 3MeHLUeHHS
NoAaTKOBUX HaaXokeHb. [Tonpu 3HauYHi BTPaTW, BHYTPILLHI TYPU3M NPOAOBXNB GYHKLiIOHYBaTK, 0COBNMBO B
6e3neyHmx 3axiAHNX perioHax, Takux K 3akapnaTtTsa Ta BykoBUHa, AKi cTanu LeHTpamMm eKOHOMIYHOT aKTUBHOCTI
yepes pesiokauito 6izHecy. MO3NTUBHUM GaKTOPOM CTaNO 3POCTaHHA MOMUTY Ha MICLEBI TYPUCTUYHI nocayruy,
L0 CNPUSAA0 PO3BUTKY PerioHanbHOro Typmsmy. Y 2023 poui TypucTuYHa ranaysb YkpaiHm cnnatmna 4o 6roaxery
383 MJIH rpH nojaTkiB, WO Ha 29% meHwe, HixX y 2022 poui, Ta Ha 39% MeHLle NMopiBHAHO 3 2021 pokoMm,
BOAHOYAC Ki/IbKiCTb MIaTHUKIB NojaTKiB ckopoTunacs Ha 34%. OgHak TypUCTNYHA raflysb CTUKHYNACs 3 HU3KOHO
BUKNVKIB, 30KpeMa HecTayelo piHaHCyBaHHS, PYyriHYyBaHHAM iHPPaCTPyKTypu, OBMeXeHHAMU Ha BiABiAYyBaHHSA
neBHUX TEPUTOPIl Ta 3arpo3amu 6e3newi. Y focnigxkeHHi 3anponoHOBaHi CTpaTeriyHi Nigxoan 40 BiAHOBAEHHS
TYPUCTUYHOT iHAYCTPIi, WO BK/AKYAKOTL CTBOPEHHA CcneuiajbHUX MNporpam MiATPUMKU MiANPUEMHULTBA,
3a7yyYeHHs iHBeCTULI, po36yaoBy iHOPACTPYKTYPU Ta NPOCYBaHHA YKPAIHCHLKOro TYpUCTUYHOrO 6peHay Ha
MiXXHapOAHin apeHi. OcobaMBUI akLLeHT 3p0bIeHO Ha BaX/MBOCTI 36epeXeHHs Ta BiAHOBAEHHSA KY/JbTypHOI
CnajWmHnN K KJIHYOBOro e/leMeHTa CTaJioro PO3BUTKY Typr3Mmy. MNpakTUYHI pekomMeHaaLii MOXYTb Cyrysatu
OCHOBOI A5 PO3PO6KN KOHKPETHUX MAaHIB Aili, CNPAMOBAHNX Ha BiAPOAXEHHA TYPUCTUYHOrO MoTeHuiany
YKpaiHu Ta ii 1031LiOHYBaHHSA AK Np1BabaMBOro Ta 6e3neyHoro TypuCcTUYHOIro HanPSAMKY Ha MiDKHaPOZAHIA apeHi
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Abstract. The purpose of this study was to analyse approaches to the development of effective investment
strategies for professional athletes. The research methodology included an analysis of the international experience
of financial education of athletes, and modelling investment strategies on the example of a hypothetical career of
a Ukrainian football player. The importance of financial planning for athletes, which goes beyond just managing
income and expenses, was considered. It was determined that sports required athletes not only to maintain a
high standard of living during their careers, but also to develop an investment strategy to ensure stability after
completion. Since the athlete’s career lasts only a limited period of time, and income reaches a peak between the
ages of 18 and 35, an important component was proper financial management, which will ensure the athlete not
only financial stability during the period of active activity, but also in the post-career time. The paper described
the adaptation of the classical income life cycle hypothesis to the conditions of a sports career, which required
a more aggressive savings and investment strategy. Financial literacy was also considered a necessary tool for
achieving long-term stability and fraud protection. International financial education programmes for athletes,
in particular, in the United States, Great Britain, Australia, and Canada, were analysed, and their effectiveness
was compared. Special attention was paid to the situation in Ukraine, where the financial education of athletes
was not yet systematic. Modelling of investment strategies for the conditions of Ukraine showed the difference
between a basic and more structured approach to financing athletes, which included active investment and post-
career planning. The results of the study showed that basic financial literacy significantly reduced the likelihood
of financial difficulties after the end of a career and provided greater economic stability for athletes. The findings
can be used by sports federations, educational institutions, and government agencies to develop financial literacy
programmes tailored to the needs of athletes at different stages of their careers

Keywords: financial literacy; cross-sectoral cooperation; investment; risk-management; government support

Introduction

A sports career is characterised by high, but unstable
incomes, limited to certain periods, which emphasise
the need to develop investment strategies to ensure fi-
nancial stability both during active activity and after its
completion. The problem of investment behaviour of
athletes was considered from different angles - from
the psychology of financial decision-making to mac-
roeconomic income planning during the life cycle. In
particular, J. Moolman (2023) focused on analysing

bankruptcies among professional athletes. The re-
searchers found that the main cause of financial collapse
after the end of a career was the lack of long-term in-
vestment and inability to plan expenses. This confirmed
the thesis about the need to create specialised financial
programmes for athletes.

The authors B. Melnykov & O. Melnykova (2024)
discussed the uneven income in professional sports, in
particular in football. The researchers analysed the time
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structure of contractual payments and concluded that
short-term financial stability often masked deep vulner-
ability in the long term. M.A. Weston (2024), investigating
the financial behaviour of Olympic athletes, highlighted
low levels of financial literacy as a key obstacle to effec-
tive money management, emphasising the importance
of including financial education in the training process.

T. Schlesinger et al. (2023) conducted a study in an
Asian context showing that adaptive investment port-
folios that considered changes in income levels, age,
and risk of investment were most effective for athletes.
Researchers have shown that gradually reducing risk
in accordance with the end of a career contributed to
financial stability in the post-sports period. V. Bulba &
S. Fedchenko (2024), focusing on Ukrainian athletes,
identified institutional barriers to investment, including
the lack of access to high-quality financial consulting and
distrust of investment instruments due to the instability
of the financial market.

Researchers S. Bykova et al. (2024) raised the issue
of emotional financial management and examined, how
impulsive spending during a career without proper in-
vestment planning led to financial losses in the long
run. The researchers’ conclusions supported the idea of
forming an investment portfolio at an early stage of their
career. In turn, B. Saliba et al. (2022) analysed the role
of insurance and crisis planning in athletes’ investment
strategies, emphasising the importance of including in-
surance products in the overall financial plan.

A. lancu et al. (2023) reviewed athletes’ multidiscipli-
nary investments, including real estate, small businesses,
and passive financial instruments. The study has shown
that asset diversification significantly reduced the risks of
financial exhaustion. D. Nybondas (2023) has developed
a dynamic investment strategy model that automatically
adapted to changes in an athlete’s career: from the peak
of income to the end of the active phase, demonstrating
its effectiveness on the example of athletes. N. Zachoso-
va (2023) pointed to the psychological and social aspects
of investment behaviour, finding that fear of loss, lack
of trust in financial advisors, and a cultural attitude to
consumption often become critical barriers to strate-
gic investment. The researcher also noted that invest-
ment thinking was formed slowly and required mentor-
ing support from managers and financial consultants.

Taken together, these studies outline the complex
and multifaceted problems of financial management in
professional sports, demonstrating the need for special-
ised investment strategies adapted to the career specif-
ics of athletes. Despite considerable scientific interest in
the financial behaviour of athletes, a number of aspects
remain insufficiently studied. Most research focused on
individual elements of financial management - such as
spending, hoarding, or general financial literacy - but
rarely sees investment strategies as a holistic system
that adapted to the stages of a sports career. A limited
number of papers analysed investment models in the

context of income volatility, which was a critical factor
for athletes. There was also a lack of research on nation-
al contexts, particularly in countries with less developed
capital markets such as Ukraine.

The purpose of the study was to analyse adaptive
investment strategy models for professional athletes,
considering the needs for long-term financial stability.
The objectives of the study were: to analyse the features
of financial flows of athletes at different stages of their
professional career; to assess the effectiveness of exist-
ing investment strategies applied in the sports environ-
ment; to propose a model of adaptive investment strate-
gy that considers changes in income levels and financial
risks in the sports sphere.

Materials and Methods

The study used an interdisciplinary approach that com-
bined elements of economic theory, financial planning,
and sports management practice. The main methodo-
logical basis was the adaptation of the income life cycle
model to the specifics of a sports career, considering
its relatively short duration, high intensity of income at
ayoung age, and significant financial vulnerability after
the completion of professional activity. The methodolo-
gy also considered the specific features of financial de-
cision-making in the context of a sports environment,
where the level of financial literacy was often insuffi-
cient, and access to high-quality consulting support
was limited.

The study conducted a comparative analysis of fi-
nancial education programmes for athletes implement-
ed in four countries: the United Kingdom, Australia, Can-
ada, and the United States of America (USA). The choice
of these countries was determined by the presence of
systematic financial literacy initiatives integrated into
national strategies to support athletes. In the UK, the
activities of the British Elite Athletes Association (n.d.),
UK sport (n.d.) and Barclays (n.d.), which implemented
educational initiatives in cooperation with banking insti-
tutions. In Australia, attention was focused on the pro-
gramme implemented by the Australian Sports Commis-
sion (n.d.) in partnership with the University of Canberra
(Official website of University of Canberra, n.d.), which
aimed to develop financial awareness among athletes
through a series of trainings and seminars. The Canadi-
an model was presented by a joint initiative of The Cana-
dian Olympic Committee (n.d.), Sport Canada (n.d.), and
the Canadian Sport Institute Pacific (n.d.). In the United
States, educational projects initiated by the National
Football League Players Association (NFLPA) (n.d.), the
National Basketball Players Association (NBPA) (n.d.),
and individual initiatives supported by The LeBron James
Family Foundation (2019), which aimed to provide young
people and professional athletes with basic knowledge
in the field of finance.

Special attention was paid to the analysis of the con-
tent and structure of programmes: Set for Success (Great
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Britain) (Life-changing opportunities..., 2023), Module 5:
Money matters (Australia) (n.d.), Game Plan (n.d.), Finan-
cial Literacy for Professional Athletes (n.d.). The research
methodology included content analysis of programme
documents and interpretation of financial training prac-
tices in the context of athletes’ career development. The
study also analysed the Ukrainian context for the devel-
opment of financial literacy of athletes. The analysis cov-
ered the activities of such organisations as the National
Olympic Committee of Ukraine (n.d.) and the Ministry of
Youth and Sports of Ukraine (n.d.). As part of the analy-
sis, examples of participation of Ukrainian banks, in par-
ticular, Oschadbank and PrivatBank, in the development
of basic courses on personal finance, and an initiative
from Junior Achievement Ukraine - Financial Literacy
Programme (Oschadbank supported financial...,, 2025;
PrivatBank actively promotes..., n.d.) were considered.
The possibilities of integrating financial educational
modules into the curricula of the National University of
Ukraine on Physical Education and Sport (NUUPES) (Offi-
cial website of National University..., n.d.). The research
method included a qualitative analysis of materials, and
an assessment of the potential for cooperation between
state, educational, and business structures in the devel-
opment of financial competence of athletes. The study
also applied elements of scenario analysis to model po-
tential financial trajectories of athletes depending on the
chosen income management strategies. The scenario
methodology was based on personal financial planning
standards adapted to professional sports, considering
factors such as injury risk, market volatility, tax liabilities,
and the level of access to financial instruments. Thus,
the methodology of this study covered both the empiri-
cal and conceptual levels of analysis, which allowed de-
veloping a systematic approach to the issue of financial
stability of athletes.

Results

Financial planning in the sports sector has gone beyond
purely technical income and expense management. In
the context of contemporary sports, investment plan-
ning for athletes became of systemic importance: prop-
er financial management depended not only on the
standard of living after the end of an active career, but
also on psychological stability, the ability to professional
reintegration, health, and social status. L.T. Charumbi-
ra (2022) noted that the financial model of an athlete’s
life differed significantly from the classic earning models.
While in most professions, income gradually increased
in the process of career development and decreased
closer to retirement age, in sports, the peak of income
occurred in a relatively short and early period of time -
usually between 18 and 35 years. Moreover, in some
sports (gymnastics, swimming, figure skating), this limit
was even lower - 25-27 years (Hong & Fraser, 2022). This
meant that the athlete has a very limited time resource
for the development of financial capital, which should

=

provide them not only at the peak of their career, but
also in the decades after its completion.

The sources of income of a professional athlete can
be diverse: salary (in game sports), prize money, com-
mercial contracts, sponsorship payments, monetisation
of social media, participation in advertising campaigns,
personal brands, sales of merchandise, royalties. Suc-
cessful athletes sometimes earn millions of dollars in a
single season. However, it should be borne in mind that
these incomes were usually unstable: they depend on
physical fitness, media attention, competition results,
commercial attractiveness, and even behavioural factors
(for example, scandals, disqualifications, image losses)
(Ni et al., 2022). Thus, even within the same sports ca-
reer, income can vary significantly from year to year.

Athletes’ expenses, in turn, often exceed the level of
expenses of “ordinary” employees. Preparing for compe-
titions required expenses for coaches, doctors, massage
therapists, sports equipment, flights and accommoda-
tion. Additionally, athletes spend money on maintaining
their external image: PR specialists, stylists, lawyers, and
security guards. B.R. Edison et al. (2021) emphasised that
young athletes often succumb to psychological pressure
from others and spend significant amounts on status
items - cars, jewellery, branded clothing, which only
deepens financial instability. This structure of income
and expenses created a situation, where the athlete, de-
spite potentially high earnings, remained financially vul-
nerable in the long run. That was, why investment plan-
ning has become a mandatory element of their financial
strategy since the beginning of career.

Life-Cycle Income Hypothesis, which was developed
by F. Modigliani and A. Brunberg, argued that a person
tended to optimise consumption throughout life, re-
gardless of income fluctuations. This was achieved by
saving during periods of high income and spending ac-
cumulated capital during periods of unemployment or
retirement. The theory was based on the assumption of
the subject’s rationality and ability to plan for the finan-
cial future (Blundell, 2014). In the context of a sports ca-
reer, this model required serious adjustment. Firstly, the
period of high income for an athlete was very short and
often fell at an age, when life experience and financial
skills have not yet been formed. Secondly, the post-ca-
reer phase can last 40-50 years, during which the athlete
must have sources of income. Thirdly, sports activities
were accompanied by high physical risks that can sud-
denly end their career.

The application of life cycle theory in sports involved
not only shifting the savings stage to a young age, but
also a more aggressive savings strategy. This approach
was necessary to create a “financial cushion” for the
period, when active income will be either very small
or completely absent. It has become popular to create
special trusts or trust investment funds that accumulate
the athlete’s income during their career and gradual-
ly pay it out after its completion (Kuli§ & Frani¢, 2013).
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Moreover, the application of the theory in the sports en-
vironment required taking into account the “post-career
transformation”: retraining, starting a business, coach-
ing, media work. This meant that investment planning
should include spending on education, professional de-
velopment, and creating alternative sources of income
(Lavallee, 2018). Thus, a modified life cycle model for an
athlete should cover: (1) early planning, (2) aggressive
investing, (3) risk insurance, (4) asset diversification, and
(5) preparation for a second professional career.

Financial literacy was a key factor determining the
ability of an athlete not only to save, but also to increase
the money earned. The problem was that most athletes,
especially young ones, do not have the appropriate ed-
ucation or experience. They often relied on the advice
of agents, friends, or relatives, who were not always suf-
ficiently qualified or act in the best interests of the ath-
lete. L.M. Rubin et al. (2021) noted that, as a result, there
were numerous cases of financial losses, bankruptcies,
and even post-career debt obligations. More than 78%
of athletes experience significant financial difficulties
within 5 years after the end of an active career. Among
the main reasons: distrust of banking instruments, un-
justified investments in real estate, startups without
proper analysis, and lack of budget control (Tupacyu-
panqui, 2023). Financial illiteracy created an environ-
ment, in which scammers and unskilled consultants can
manipulate athletes by promising “guaranteed returns”
or “risk-free investments.”

Financial literacy included an understanding of
basic concepts: assets and liabilities, risk and return,
inflation, diversification, and the “time value of mon-
ey” principle. In addition, it was important to be able
to read financial statements, ask the right questions to
consultants, evaluate proposals, and analyse the long-
term consequences of financial decisions. The acquisi-
tion of such knowledge can be carried out through spe-
cial courses, mentoring programmes, online resources,
or even through mandatory educational modules im-
plemented by sports federations or committees. In
countries such as the United Kingdom, Australia, Cana-
da, and the United States, government and sports insti-
tutions have recognised the importance of financial lit-
eracy as an element of integrated training for athletes,
and have been actively implementing relevant educa-
tional initiatives since the beginning of 2010 (Curing-
ton, 2020). In the UK, the British Elite Athletes Associa-
tion (n.d.) - an independent organisation representing
the interests of elite athletes - and UK sport (n.d.), a
government structure responsible for strategic support
of Olympic and Paralympic teams. Source Life-changing
opportunities for young people through sport (2023)
implemented the “Set for Success” programme, which
aimed to develop financial literacy and employment
skills among young people, including athletes. The pro-
gramme included training, mentoring, and access to
financial planning tools. Through these activities, ath-

letes were taught to make informed spending decisions
at the peak of their career and create a long-term finan-
cial strategy.

In Australia, a similar function was performed by the
Australian Sports Commission (n.d.), which within the
framework of the programme “Athlete Wellbeing and En-
gagement” created a separate module - Module 5: Mon-
ey matters (n.d.), aimed at developing financial aware-
ness. The programme was implemented in partnership
with the Official website of University of Canberra (n.d.),
and provided a series of seminars, online courses, and
practical classes on income, tax, investment manage-
ment, and financial risk management. Special attention
was paid to young athletes aged 16-24, who were just
entering the active earning phase. In Canada, the lead-
ing role in this area was played by the organisation Game
Plan (n.d.), which functions as a national programme
to support the career transition of athletes and covers
more than 1,300 athletes. “Game Plan” was a joint initi-
ative of The Canadian Olympic Committee (n.d.), Sport
Canada (n.d.), Canadian Sport Institute Pacific (n.d.) and
a number of private partners. The programme includ-
ed financial coaching, online financial planning courses,
and access to licensed financial advisors. A special fea-
ture of the Canadian model was its integration into the
daily functioning of the athlete: mentoring and consult-
ing were available not only at the end of the career, but
also during its active phase.

In the United States, the Financial Literacy for Pro-
fessional Athletes (n.d.) programme was organised with
the support of professional associations of athletes,
such as the NFLPA and NBPA, and financial institutions,
in particular, Visa and PwC. It focused on developing
financial literacy among professional athletes, particu-
larly through interactive workshops and simulations
that allowed athletes to better understand financial
management, investing, and fraud protection. As a re-
sult, programme graduates were less likely to experi-
ence financial problems, reducing the bankruptcy rate
among athletes to 18% compared to 47% in the control
group. Table 1 provided a comparison of international
financial education programmes for athletes operating
in different countries. Common to all countries was the
combination of sports support with financial education.
Analysing the results of these initiatives, it can be con-
cluded that having even basic knowledge of financial
planning significantly increased the athlete’s resilience
to economic risks, reduced the likelihood of bankruptcy
after retirement, and contributed to long-term stability.
Jessica Ennis-Gill, an Olympic track and field champion,
actively supported initiatives aimed at developing finan-
cial literacy among athletes. Jessica also actively sup-
ported the development of women'’s sports and entre-
preneurship through her brand Jennis (DI, 2023). Jessica
Fox, an Australian Olympic canoeing champion, was ac-
tively preparing for life after finishing her sports career.
She was studying for the Masters Basketball Association
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(MBA) programme at Griffith University, which allowed
her to combine her studies with training and competi-
tion. Fox noted that her knowledge of finance and man-
agement helped her better understand the business

aspects of sports and prepare her for her future career
after sports. She was also considering working in the
media field, particularly in sports television, after com-
pleting her sports career (Landy, 2025).

Table 1. Comparison of international financial education programmes for athletes

Country Programme name Organisers Target audience Main components
. British Elite Athletes . . Budgeting, taxes,
U”'te‘j Set for Success Association, UK sport, Youth (including investment basics, individual
Kingdom athletes) ;
Barclays consultations
Module 5: Money matters . ) ) -
) f Australian Institute of Sport, | Young athletes aged | Online courses, trainings, tax
Australia (Athlete Wellbeing and - ) ) ;
University of Canberra 16-24 planning, risk management
Engagement)
Canadian Olympic Current and former Financial coaching  investin
Canada Game Plan Committee, Sport Canada, | Olympians and elite budgetin meg;wtorin &
Canadian Sport Institutes athletes geting, &
Financial Literacy for ) Professional athletes Interactive seminars,
USA Professional Athletes NFLPA, NBPA, Visa, PwC (football, basketball) | simulations, fraud protection

Source: based on Life-changing opportunities for young people through sport (2023), Module 5: Money matters (n.d.), The
Canadian Olympic Committee (n.d.), Financial Literacy for Professional Athletes (n.d.)

Kristin Sinclair, a Canadian football player, was an
example of an athlete, who actively promoted ideas of
financial literacy among young athletes. After finishing
her sports career, Kristin founded the Christine Sinclair
Foundation, which implemented the “Girls with Goals”
programme. This initiative aimed to provide scholarships,
mentoring support, and resources to girls seeking to de-
velop in football to overcome gender barriers in sports
and promote their personal growth (Lam, 2024). LeBron
James, one of the biggest stars of the NBPA, was actively
involved in financial planning. The LeBron James Family
Foundation (2019) actively supported programmes for
young people aimed at ensuring access to education
and financial literacy. James himself often emphasised
the importance of long-term planning and investment.
In 2020, LeBron James founded the SpringHill compa-
ny platform, which not only produced, but also invest-
ed in various startups and companies (Tabbara, 2024).

In professional sports, insurance instruments
played an important role in shaping the long-term finan-
cial stability of athletes, as they allowed them to protect
themselves from key risks associated with injuries, dis-
ability, or even premature retirement. One of the most
important types was life insurance, which often has a
cumulative or investment component. For athletes, this
was not only a guarantee of family support in the event
of a fatal accident, but also an opportunity to form a fi-
nancial reserve, which will be useful after the end of an
active career. For example, in the United States, “Whole
life Insurance” (Kagan, n.d.) or “Universal Life Insurance”
(Kagan, 2024) policies were quite common, which al-
lowed to combine life protection with long-term savings.
Disability insurance was even more specific and popu-
lar, especially for representatives of contact or highly
traumatic sports. Such policies provided for monthly
compensation payments if the athlete was unable to
continue performing due to injury. Well-known British

insurance company Lloyd's (n.d.), for example, provid-
ed customised insurance products for football players,
track and field athletes, or tennis players, assessing risks
based on age, injury history, current income, and sport.
In some cases, these policies also included compensa-
tion for loss of sponsorship contracts or rehabilitation
costs. In Europe, insurance companies often cooperated
with national federations, clubs or unions of athletes,
which allowed for centralised protection for all partici-
pants in the system (O’Leary et al., 2024).

Insurance was particularly important in the frame-
work of long-term financial planning. If investing and
saving can be profitable under favourable conditions,
insurance products work as a protection mechanism
in case of crisis situations. Their function was not to in-
crease capital, but to maintain financial stability, when
the main source of income ceases. That was why an
effective financial strategy of an athlete should include
an integrated approach: a combination of investment,
savings, and insurance. Insurance allowed avoiding fi-
nancial disasters due to career failures - for example,
injuries before a transfer or loss of fitness at a crucial
moment. The Ukrainian context in the field of financial
literacy of athletes in the 21t century remained frag-
mented, insufficiently systematic, and largely depend-
ed on the initiatives of individuals or private structures,
and not on public policy or national sports institutions.
Despite examples of bankruptcies, financial abuses,
and difficulties in the life of ex-athletes, there were no
comprehensive state programmes to support their
financial literacy or investment advice in Ukraine. For-
mally, the National Olympic Committee of Ukraine (n.d.),
the Ministry of Youth and Sports of Ukraine (n.d.), and
specialised federations do not have stable, multi-stage
programmes aimed at developing financial awareness
of athletes. Most novice athletes and even profession-
als were not trained in budget management, taxation,
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savings, or investment. Although lectures or workshops
were sometimes held within individual projects or with
the participation of patrons, they were episodic in na-
ture and do not cover a systematic approach. Lack of
professional assistance led to typical mistakes: excessive
consumption during the peak of their careers, unjusti-
fied spending on real estate or cars, reckless investment
in risky businesses of friends, or distrust of banks and
official financial instruments. The problem was further
complicated by the fact that a significant part of income
in sports goes off the books, which deprived athletes of
guarantees of social protection and the possibility of full-
fledged pension savings.

Individual educational initiatives aimed at improving
financial literacy were implemented by private entities.
For example, several banks (in particular, Oschadbank,
PrivatBank), in partnership with educational platforms,
developed basic courses for the general public on the
topic of personal finance - these materials were theoret-
ically available to athletes, but not adapted to their spe-
cifics (Oschadbank supported financial..., 2025; Privat-
Bank actively promotes..., n.d.). Also worth mentioning
was the Financial Literacy Programme (n.d.), launched
with the support of the NBU, which covered schoolchil-
dren and students - it could potentially be integrated
into sports schools and academies. However, the lack of
adaptation to the career risks of athletes reduced the
effectiveness of such an initiative to a minimum in the
sports environment. A promising example would be the
introduction of an educational module on finance in the
training structure of NUUPES students. In addition, busi-
ness participation could provide a practical dimension:
banks or investment companies could provide advice,
simulation training, or mentoring programmes for ath-
letes to develop financial thinking.

Despite numerous sporting achievements, many
Ukrainian champions found themselves in a financial-
ly vulnerable position after finishing their careers. This
indicated a systemic lack of institutional support in the
field of financial planning and a low level of financial liter-
acy among professional athletes. An illustrative example
was the story of Oleg Lisohor, a multiple world champi-
on in swimming. After completing active sports activities,
Lisohor admitted that he did not have a clear plan for
handling the accumulated funds. Athlete invested some
of the money in dubious businesses without proper risk
analysis, which eventually led to significant financial
losses (Zakharchenko, 2024). Iryna Merleni, an Olympic
wrestling champion, had similar problems with income
instability and financial uncertainty after the sport. Af-
ter finishing her career, champion faced difficulties in
employment and financial support for her family, which
forced her to temporarily emigrate (Napadii, 2023). This
illustrated the lack of access for athletes to support pro-
grammes during the transition period and the lack of
adaptation to civilian professional activities. Even those
athletes, who remained in the public space, such as Vasyl

Virastyuk, have faced difficulties in building financial sta-
bility (Vasyl Virastyuk: “Anyone can..., 2006). Virastyuk
repeatedly stressed that during his sports career, he
did not have any systematic support, and covered all ex-
penses independently. Athletes’ example demonstrated
the general problem of the lack of institutional mecha-
nisms for financial support, even for top athletes. In gen-
eral, all these stories were united by a common prob-
lem: the lack of knowledge and structures that helped
athletes to plan their financial future. Typical were im-
pulsive spending during periods of peak income, lack of
insurance savings, unsuccessful investments in poorly
verified projects, distrust of banks, and lack of knowl-
edge of even the basic principles of capital conservation.

Against the background of international experi-
ence, where national Olympic committees and banks
organised financial trainings for athletes, the situation in
Ukraine looked particularly vulnerable. The combination
of these examples not only illustrated the seriousness of
the problem, but also created the basis for introducing
systemic changes in the field of preparing athletes for an
economically independent and stable life after the end of
their career. Without state support, attracting business
and introducing financial education in the early stages
of the sports path, changes should not be expected. The
situation in Ukraine with insurance, in comparison with
international experience, remained difficult. The insur-
ance market does not offer specialised products aimed
at athletes. Most Ukrainian athletes used only basic
health insurance, which covered a small part of the risks.
Life or performance insurance, especially considering
sports specifics, was almost impossible. The reason was
both the low level of financial culture and the lack of in-
terest on the part of insurance companies, which found
it difficult to model and assess sports risks. In addition,
there was often no participation of clubs or federations
in the formation of athletes’ insurance coverage. Sev-
eral possible investment strategies were modelled for
a hypothetical mid-level Ukrainian football player, who
played in the Ukrainian Premier League (UPL). For the
study, a hypothetical football player, who played in the
average Ukrainian club of the UPL (for example, “Olex-
andria”, “Vorskla"”, “Zoria") was selected. Sportsman’s an-
nual income is about 36,000 USD, which is roughly equal
to 3,000 USD per month, which is typical for mid-level
football players in Ukraine (Rozenko, 2022). Based on
this data, several scenarios of investment strategies
were created for this hypothetical football player, each
of which considers different levels of risks and opportu-
nities at the stages of an active career and after its com-
pletion. Career stages were selected: initial (18-23 years),
peak (24-30), completion (31-34) and post-career period.

In the first scenario, the footballer does not make
any investments during his career, which is typical for
athletes, who do not have financial literacy or financial
consultants. All his income goes to current expenses:
housing, food, transportation, training, and personal
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needs. Because a professional football player is often
in a highly competitive environment and has access to
luxury items such as expensive cars, fashion brands, or
frequent travel, their expenses can significantly exceed
the average. During his career, athlete does not accumu-
late capital, which in the future can have serious conse-
quences after completing sports activities. After the end
of his career and the termination of a stable income, a
football player, who does not have passive income fac-
es financial difficulties. In this case, player will have to
look for a new source of income. In addition, if he does
not have enough savings, it can lead to financial instabil-
ity, especially in the event of unforeseen circumstances
such as injuries or health problems.

The second scenario of the investment strategy in-
volves structured and gradual accumulation of capital
through investment in real estate and financial instru-
ments. This strategy is based on a combination of mod-
erate risk, long-term planning, and reasonable asset
allocation. At an early stage, a player has just signed a
contract with a mid-level professional club in the UPL. His
annual income is approximately 36,000 USD (3,000 USD
monthly), which is typical for a player of this level. De-
spite relatively low incomes by European standards, the
player has a unique advantage - a stable income for sev-
eral years, no debt obligations, and a low level of finan-
cial responsibility. Starting from the first contract, the
player decides to save 15% of the income to a separate
investment account. That is 450 USD a month, or about
5,400 USD a year. The choice of instruments at this stage
tends to be more risky (exchange-traded fund (ETF), in-
dex funds, diversified stocks), with the prospect of an av-
erage return of 8% per annum in foreign currency. In ad-
dition, at the end of this stage (after 5 years of contract),
having accumulated a certain amount of his own funds
(more than 25,000 USD), the football player decides to
invest in an apartment in Kyiv or a large regional centre
(for example, Lviv or Dnipro) worth 50,000 USD. To do
this, he issues a mortgage for 70% of the cost of housing
(35,000 USD) for a period of 10 years at a rate of 14% in
UAH (about 10% in USD). His own 15,000 USD goes to
the down payment, and another 5,000 USD is spent on
repairs and decoration. The apartment is planned to be
rented out after the loan is repaid.

In the middle stage (24-30 years old), the player
reaches the peak of physical fitness and stability in the
game. His earnings are rising to 5,000 USD a month
(60,000 USD a year). Athlete continues to be disciplined
in saving 15% of his income (9,000 USD a year), which
allows him to accumulate capital for investment and si-
multaneously service the mortgage (about 550 USD a
month). New expenses may appear in his life: family,
children, higher education, but the strategy involves
strict budget discipline. At this stage, the investment
portfolio grows to 35,000-40,000 USD, due to regu-
lar deposits and compound interest. In addition, the
football player fully controls the debt burden - the

mortgage is repaid on time, and the apartment reaches
full profitability at the end of this stage. At this point,
sportsman has: an asset - an apartment with a rent of
300 USD per month (3,600 USD per year), an asset accu-
mulation of about 45,000 USD, financial discipline, and
an investment habit.

Every year after 30, the probability of injuries in-
creases and contracts become shorter and less profita-
ble. The average income drops to 4,000 USD per month
(48,000 USD per year). The player has 4-5 years of active
play left, so he is moving to a more conservative finan-
cial model. Firstly, some investments in risky assets are
gradually being transferred to more stable instruments -
bank deposits in EUR/USD, domestic government loan
bonds (government bonds), and insurance savings
programmes. Secondly, player start planning his post-
sports activities: either they get a job in a club structure,
or they open a micro-business (for example, a children’s
football school). At the time of retirement, the player has
an established financial portfolio, which provides him
with stable support. Footballer owns an apartment that
he rents out, receiving approximately 3,600 USD in pas-
sive income each year. In addition, he managed to accu-
mulate about 65,000 USD in financial assets: 70% of this
amount is placed in reliable instruments, such as bonds
or bank deposits, and the remaining 30% - in riskier, but
potentially profitable stocks. Player is also considering
using some of his savings to start own business or get
additional education.

One of the potential threats to the implementation
of the chosen strategy was fluctuations in the real es-
tate market. If the country experiences an economic
crisis, significant emigration of the population, or other
destabilising processes (in particular, military opera-
tions), this can led to a drop in the cost of housing and
a decrease in demand for rent. In this case, the income
from renting an apartment will significantly decrease or
disappear altogether. Another important risk was cur-
rency fluctuations. If the mortgage was issued in UAH,
and the athlete’s income comes in foreign currency
(or vice versa), any change in the exchange rate may
cause additional costs or losses. The devaluation of
the hryvnia, for example, will lead to an increase in the
hryvnia debt burden in currency terms. Another risk
factor was a drop in the profitability of market assets.
In the event of global economic instability or recession,
the value of stocks, investment funds, or bonds may
decline, which will negatively affect the athlete's total
savings. No less significant were personal risks. A sud-
den injury or serious illness can lead to an early retire-
ment from sports, and the loss of a stable income will
jeopardise the ability to service a mortgage or continue
investing. It was also worth considering the possibility
of unforeseen expenses related to family circumstanc-
es or other life circumstances that can destabilise the
financial situation. Table 2 summarised the investment
strategy for a football player.
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Table 2. Investment strategy for a hypothetical football player at different stages of his career

Career stage Scenario

Investments/Strategies

Revenue Risks

Initial stage
(18-23 years)

Savings strategies and
initial investments

Investing 15% of income
in investment assets

Low return on initial

>000-6,000 USD in 5 years investment, inflation

Middle stage

(24-30 years) Investing in real estate

Buying an apartment for
50,000 USD, mortgage
70%, rental income

Reduced demand for rent,
falling real estate prices,
and economic instability

Rental income 300 USD per
month. Accumulation of
35,000 USD on investments

Diversification and
passive income
strategies

Retirement
(31-34 years)

Diversification of
investments in stocks,
funds, and businesses

Total investment savings of
80,000-100,000 USD. Rental
income from real estate +
business income

Losses due to poor
financial instruments or
business risks, economic

crises

Passive rental and
investment income

After retirement
(35+ years)

Rental income and
reinvestment

Rent: 300 USD per month.
Investment: 45,000 USD
accumulated, yield 7-8% per
annum

Loss of the rental market
or deterioration of
financial conditions

Source: compiled by the author

A long-term investment strategy with a focus on real
estate and regular contributions to financial instruments
allowed a hypothetical mid-level Ukrainian football play-
er to create a reliable financial base for life after the end
of his career. This approach was based on financial disci-
pline, early start of savings, and understanding the spe-
cifics of income in professional sports. It demonstrated
that even with relatively low contracts, an athlete can
achieve financial independence with proper planning.

Discussion

The results confirmed the growing role of financial lit-
eracy in the life cycle of a professional athlete. Financial
planning was considered secondary to physical, psy-
chological, or technical training. However, as of 2025,
more professionals were recognising that the ability to
effectively manage income, plan expenses, and invest
in their future was just as important a prerequisite for
a successful career. Given the short duration of sports
activity, unexpected injuries, and emotional pressure
during the retirement period, financial skills become
critical. M. Varghese et al. (2021) emphasised in their
research that the most effective approach was to intro-
duce financial literacy even at the stage of school and
youth training of athletes. The researchers argued that
the knowledge acquired before starting a professional
career allowed avoiding typical mistakes during the peak
of earnings. M. Lépez-Flores et al. (2021), in turn, argued
that this approach allowed forming a conscious attitude
to the budget even before the appearance of significant
revenues. In this study, preference was given to the edu-
cation system throughout the career cycle, including the
active and final phases. Although the idea of early learn-
ing was mentioned as promising, it was not decisive.
The development of the financial competence of
athletes was impossible without intersectoral coopera-
tion. The analysis of the programmes showed that the
most effective models were those, in which sports feder-
ations, educational institutions, and financial organisa-
tions work in close partnership. It was important to note
that some initiatives involve former athletes as mentors

or teachers, which contributed to trust in the education-
al process. This interdisciplinary approach allowed creat-
ing training modules adapted to the specifics of a sports
career, considering practical needs and risks. I. Koom-
son et al. (2019) demonstrated a scenario, in which the
state was a leader in implementing financial literacy in
athletes' training structures. The researchers described
examples of mandatory training modules, certifications,
and strategic documents. This was in stark contrast to
this analysis, which showed dependence on private initi-
atives and the lack of coordination at the national level.

G. Okello Candiya Bongomin et al. (2020) focused
on complex aspects of interaction between banks and
organisations in the context of financial literacy pro-
grammes. The researchers analysed in detail the poten-
tial risks that arose, when financial institutions became
major partners or initiators of educational projects. Ac-
cording to V. Delshab et al. (2021), there was a high prob-
ability that such programmes can be used for indirect
commercial advertising of banking products, in particu-
lar, loans, investment packages or insurance services,
which were not always adapted to the specifics of sports
careers or the level of financial training of the target au-
dience. In contrast to this critical view, this study high-
lighted banks’ involvement primarily as a positive exam-
ple of practical support, without focusing on potential
conflicts of interest. This demonstrated the need for a
broader critical analysis of the role of the private sec-
tor in such initiatives. Typical financial education prod-
ucts do not consider the specifics of professional sports,
such as uneven incomes, short earnings horizons, high
time loads, and limited financial experience. Therefore,
successful programmes were not just informative, but
transformational in nature - they teach not only tech-
nical skills, but also form strategic thinking aimed at en-
suring financial independence after the end of a sports
career. A. Akgul & A.G. Goksel (2022) proved that educa-
tional institutions that included finance modules in the
basic training of athletes show better results in terms
of the level of financial awareness of graduates. These
conclusions almost completely coincided with ths ones,
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because the prospects for integrating such modules into
the curricula of sports universities were also noted.

Y. Su et al. (2020) linked financial literacy to broader
social consequences - increased media activity, partici-
pation in business projects, and social initiatives. The re-
searchers argued that financially savvy athletes adapt to
life faster after retirement and use their reputation more
effectively. In current study, this trend can be traced in
the examples of athletes, who have become patrons,
entrepreneurs, or consultants for the younger gener-
ation. Both studies pointed to the multiplicative effect
of financial literacy as a resource not only economically,
but also socially. The study found significant differenc-
es in financial education coverage between individual
countries and even regions. In countries with no coordi-
nation at the level of national sports structures, access
to quality financial education is limited and uneven. This
created unequal conditions for athletes, affecting their
ability to make informed decisions. In some cases, this
led to repeated mistakes related to reckless spending or
investing. M. Varmus et al. (2023) compared the financial
literacy of athletes in countries with different levels of
economic development and sports infrastructure. The
researchers found a systemic inequality: in developed
countries, there were formalised training modules, while
in countries with economies in transition, education was
absent or fragmented. This conclusion was similar to
one of the main reports of this study on the situation
in Ukraine. The researchers also highlighted structural
barriers to implementing effective educational policies
in less developed countries.

One of the key findings of the study was that finan-
cial literacy not only increased individual competence,
but also served as a means of preventing financial cri-
ses. Programmes that focused on the mistakes of other
athletes, the risks of fraud, or erroneous investments
were extremely useful. This helped not only to antic-
ipate problems, but also to actively build strategies to
prevent them. Effective financial education programmes
were marked not only by their content, but also by the
duration of their follow-up. Best practices demonstrated
that assistance to athletes should be provided not only
at the final stage of their career, but also long before it -
starting from adolescence. Continuity, personalisation,
and availability of mentoring resources were factors that
significantly affected the stability of financial behaviour.
A study conducted by K. Hallmann et al. (2019), in the
context of professional sports, found a high level of ef-
fectiveness of programmes, in which mentors - usually
former athletes - accompany junior colleagues in the fi-
nancial training process. According to the researchers’
conclusions, the mentoring model contributed to the
development of trust, which was extremely importantin
a sports environment, where external financial advisors
often cause skepticism. Results of this study confirmed
these observations, when such mentors can act not only
as consultants, but also as sources of inspiration. Both

approaches converge in understanding the need to per-
sonalise the educational process and integrate the hu-
man factor into educational design.

G.M.Y. Owusu et al. (2023) considered the psycho-
logical barriers that athletes may face, when it came to
financial literacy. The researchers have noted that many
athletes have a negative attitude to finance for fear of
making mistakes or because of a lack of understanding
of economic processes. These barriers were often re-
inforced by stereotypes that athletes should only earn
money, not understand the economics of their income.
In this study, such psychological barriers were men-
tioned in part because of error analysis such as “reck-
less investing” and “distrust of banking instruments.” In
the national environment, opportunities for developing
athletes’ financial awareness were still limited, but there
was reason for optimism. Integration of relevant mod-
ules into the curricula of specialised higher education
institutions, development of pilot courses together with
banks and educational platforms, involvement of ex-ath-
letes in teaching activities can significantly change the
situation. Considering the positive international experi-
ence, the adaptation of such solutions was not only de-
sirable, but also quite possible.

Conclusions

The study showed that financial literacy was an impor-
tant component of the long-term sustainability of an
athlete, but its systematic implementation in the field
of sports, especially in the Ukrainian context, remained
insufficient. Financial literacy for athletes cannot be lim-
ited to basic knowledge of money. It should included
income and expense planning within a short period of
active career, adaptation to changes in income due to
injury or retirement, knowledge of taxation, investing,
retirement planning, legal aspects of contracts, and the
ability to recognise fraud.

A comparative analysis of international experience
revealed a significant difference in approaches to the
financial education of athletes. Countries with devel-
oped sports systems (for example, Canada, the United
States, and the United Kingdom) implemented special-
ised programmes that included financial counselling,
online courses, practical seminars, and mentoring pro-
grammes. For example, in Canada, the “Game Plan”
programme covered more than 1,300 athletes, and in
the United States, participation in the “Financial Literacy
for Athletes” programme helped to reduce the bank-
ruptcy rate among professional athletes from 47% to
18%. The Ukrainian context has demonstrated frag-
mentation and the lack of systemic support in this area.
None of the state or sports institutions has effective
multi-stage financial education programmes. Existing
initiatives, such as individual lectures or online cours-
es from banks (PrivatBank, Oschadbank), were general
in nature and do not address the specifics of a sports
career. Most athletes received income in an unofficial
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way, which made it impossible to accumulate pensions
and deepens financial risks. These restrictions were
compounded in the case of young athletes, who start
receiving large fees without training to manage them. In
the absence of support or training, these revenues were
quickly lost due to spontaneous spending, unsuccess-
ful investments, or banal financial mistakes. The issue
of income legalisation also carried serious social risks,
depriving athletes of pension insurance, access to loans
and legal protection.

Significance of the study was confirmed by the sce-
nario modelling of the financial trajectories of a hypo-
thetical professional football player. Several scenarios
were developed that demonstrated the consequences
of various financial management strategies, from un-
controlled consumption to conscious accumulation and
investment. Scenarios that included tax planning, asset
diversification, and collaboration with financial advisors
have proven effective in ensuring financial sustainability
after the end of a sports career. But a passive or con-
sumer behaviour model led to a complete depletion of
resources within 5-7 years after the peak of their career.

Thus, the results of the study confirmed the need to
create a national programme of financial education of
athletes, which should be integrated into the structures
of youth training, sports schools, academies and univer-
sities of physical culture. Such a programme should con-
sider the specifics of a sports career, the short duration
of active earnings and the high risks of the profession.
The main limitation of the study was the lack of a broad
empirical base in Ukraine and dependence on the anal-
ysis of international experience and conditional model-
ling. Further research should be directed to interviewing
athletes of various levels and developing adapted edu-
cational programmes for the Ukrainian context.
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AHoTaunifa. MeToo JOoCNifKeHHA 6yNno npoaHanisyBaTy NiAXOAM [0 GOPMYBaHHS epeKTUBHUX IHBECTULIRHNX
cTpaTerini ana npodecinHMx cnopTcMeHiB. MeTogonoria focnigxkeHHs nepegbavana aHania MixXHapoAHOro
AocBigy ¢iHaHCOBOT OCBITV CNOPTCMEHIB, @ TAKOX MOAENOBAHHSA IHBECTULINHUX CTpaTerili Ha Npuknagi yMoBHOI
Kap'epu ykpaiHcbkoro ¢yTtbonicta. byno po3rnsHyTo BaxamBicTb ¢iHaHCOBOro MaaHyBaHHSA ANS CMOPTCMEHIB,
fIKe BUXOAUTb 3a MeXi MPOCTOro yrnpasiHHA AOXOoAamu Ta BUTpaTtamMu. Byno BM3Ha4eHo, Lo CNOPT BMMAarae
Bif aT/eTiB He TibKWN NiATPUMKM BUCOKOrO PiBHA XUTTA Nif vac Kap'epu, a i po3pobku cTpaTerii iHBeCTyBaHHSA
AnsA 3a6e3neveHHs cTabinbHOCTI nicas ii 3aBeplueHHsA. OCKinbKK Kap'epa CMOPTCMeHa TPUBAE NMLLE OBMeXeHUn
nepioj 4acy, a AOXOAWN AOCAratoTb Miky y Biyi Big 18 o 35 pokiB, BaX/IMBOIO CKNaL0BOI0 € NpaBuibHe GiHaHCOBe
ynpaBAiHHSA, ke J03BONUTb 3abe3nednTn CNOPTCMEHY He Tilbkn $iHaHCOBY CTabiNbHICTE Ha Nepiof akTUBHOI
AISNbHOCTI, ane n B Micnsa Kap'epHMi Yac. ONmMcaHo aganTauito KNaCMYHOI TinoTe3n XUTTEBOro LIMKY JOXOAiB
[0 YMOB CMOPTUBHOI Kap'epu, WO BUMArae b6inblu arpecBHOI cTpaTerii 3aolafXeHb Ta iHBeCTyBaHHSA. Takox
pO3rasaHyTo GiHaHCOBY rPaMOTHICTb IK HEOBXIAHWIA IHCTPYMEHT 4151 AOCATHEHHS 40BrOCTPOKOBOI CTabiIbHOCTI Ta
3axmCTy Big Waxpancrea. lNpoaHanisoBaHoO MixkHapoAHi nporpaMm GiHaHCOBOT OCBITU A4/151 CMOPTCMEHIB, 30KpeMa
B CLLIA, BennkobpuTaHii, ABcTpanii Ta KaHagi, Ta NopiBHAHO ix epekTUBHICTb. OcobnmBy yBary NpuaineHo cutyaLil
B YKpaiHi, e ¢iHaHCcoBa OCBiTa CNOPTCMEHIB LLie He MA€E CUCTEMHOro xapaktepy. MogentoBaHHSA iHBECTULIRHNX
cTpaTerin Ang ymMoB YKpaiHM MOKa3ano PisHULK MiXX 6a30BMM Ta 6inbll CTPYKTYpOBaHWM MiAXOAOM JO
¢$iHaHCyBaHHA CMOPTCMEHIB, AKUIA BKIOYAB akTVMBHE iHBECTYBaHHA Ta MIaHYBaHHA NiCNSA 3aBepLUeHHS Kap'epu.
PesynbTat AoChigXeHHs 3acsifumnn, wWo 6a3oBa ¢iHAHCOBA FPaMOTHICTb 3HAYHO 3HUWXYE MMOBIPHICTb
diHaHCOBMX TPYAHOLLUIB MNicna 3aBeplleHHA Kap'epwn i 3abe3nedye Binblly eKOHOMIYHY CTiliKiCTb CMOPTCMEHIB.
PesynbTatn AocnifXeHHs MOXyTb 6yTW BMKOPWUCTaHI CNOPTUBHUMU defepallisiMu, OCBITHIMW yCTaHOBaMu Ta
YPAA0OBUMU CTPYKTYpaMU AN po3pobku nporpam ¢piHaHCOBOI rPaMOTHOCTI, aAanToBaHMX A0 NOTPeb CNOPTCMEeHIB
Ha pi3HWX eTanax iXHbOoI Kap'epu

KAlouoBi cAoBa: ¢iHaHCOBa TpaMOTHICTb; MiKCEKTOpasbHa ChiBMpaus; iHBECTYBaHHS, PU3NK-MEHEAXKMEHT;
Jep>KaBHa NiagTpuMKa
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Abstract. The South Asian Association for Regional Cooperation countries prioritised economic growth and
development, but continued to face persistent challenges like poverty, inequality, and sluggish progress in attaining
sustainability. Therefore, the purpose of the study was to examine the impact of economic freedom index, foreign
direct investment, and human development index on economic growth of South Asian Association for Regional
Cooperation countries from 2005 to 2023. Fully modified ordinary least squares regression method was used as
estimating technique. The results showed that both the economic freedom index with =1.9895; p-value =0.0000,
and the human development index with 8 =0.6901; p-value = 0.0020 had a positive and significant effects on
economic growth, suggesting that higher levels of economic freedom in addition to having a more skilled, healthy,
and productive workforce were associated with improved economic growth. In contrast, both foreign direct
investment with 3=-0.2981; p-value =0.0000 and official development assistance with 3=-5.4552; p-value=0.0000
exhibited negative and significant effects on economic growth. When multinational corporations repatriating profits
to their home countries rather than reinvesting them in the region, corruption exists in the management of foreign
aids, this may limit the benefits of foreign direct investment in the region. This study concluded that economic
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freedom index, foreign direct investment, and human development index affected economic growth in the South
Asian Association for Regional Cooperation region. Therefore, to sustain growth, governments of these countries
should implement policies that improve market efficiency, reduce bureaucratic bottlenecks, and strengthen legal

institutions to attract high-quality investments

Keywords: gross domestic product; financing; free economy; official development assistance; long-run relationship

Introduction

Economic growth and development are fundamental
objectives for nations globally, particularly in regions
striving to overcome poverty, inequality, and underde-
velopment. The South Asian Association for Regional
Cooperation (SAARC), established in 1985, represented
one of the most dynamic and populous regions in the
world, comprising 8 countries: Afghanistan, Bangladesh,
Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka.
Collectively, the SAARC region accounts for over 1.9 bil-
lion people, approximately 24% of the global population
and A.A.E. Eissa & M.M.Y. Mohammed (2023) directed
the focus of their studies to the SAARC region.

Many countries within the SAARC region strive to
ensure access to basic needs for their citizens, while si-
multaneously boosting investments and achieving eco-
nomic growth. M.H. Shah (2023) opined that developing
countries faced chronic shortages of domestic capital,
prompting intensified competition among them to at-
tract scarce Foreign Direct Investment (FDI) as a means
to bridge their investment gaps. A significant challenge
for these nations was determining, how to effectively
measure citizens’ needs. As a result, reliance on the Hu-
man Development Index (HDI) and its key sub-indicators
such as education, health, and improved living stand-
ards has become common. As such, studies such as by
F. Wahyuningrum & E. Soesilowati (2021) and A. Stili¢ et
al. (2023) used GDP (Gross Domestic Product) per capita
in USD to calculate economic growth.

The introduction of needed capital, technology, and
expertise via foreign direct investment (FDI) aided in
industrialisation and the creation of jobs. S. Ahmed et
al. (2023) noted that the inflow of FDI has been uneven,
often concentrated in India, leaving other SAARC coun-
tries with limited benefits. On the other hand, S.K. Fazl-
ly (2024) posited that foreign aids of official development
assistance served as an essential lifeline for countries
developing countries, helping to address developmental
gaps in areas such as education, health, and infrastruc-
ture. Despite their benefits, the long-term reliance on
ODA and FDI may create vulnerabilities, including exter-
nal dependency and economic volatility.

N.T. Hung et al. (2024) evaluated the effects of eco-
nomic freedom on the economic growth of 54 nations
from 2008 to 2022. The impact of economic freedom
on the economic growth of Least Developed Countries
(LDCs) between 2000 and 2021 was also investigated
by A. Afonso & M.C. Blanco-Arana (2024). The impact of
several measures of economic freedom on Indonesia’s

economic growth from 1995 and 2022 was highlighted
by I. Hardi et al. (2024). These studies did not consid-
er the significant contributions that FDI, HDI, and ODA
provided in boosting growth. Y. Bao et al. (2024) exam-
ined the effects of corruption, economic freedom, and
foreign direct investment on the GDP growth of G7 and
African nations between 2010 and 2019. From 1997 to
2022, researchers M. Lucky & E. Hikmah (2024) exam-
ined the effects of economic freedom and foreign direct
investment (FDI) on economic growth in the Regional
Comprehensive Economic Partnership (RCEP) with free
trade agreements. M.G. Ansari & R. Sensarma (2022)
investigated the relationship between foreign direct in-
vestment, economic freedom, and economic growth in
15 nations. However, the importance of ODA and the
human development index (HDI) was not taken into con-
sideration in these studies. As a result, little was known
about, how economic freedom, FDI, HDI, ODA, and eco-
nomic growth interacted, especially in the SAARC region.

This lack of regional perspective created a gap in
understanding the institutional frameworks required to
foster sustainable growth and development within the
SAARC region. To bridge this gap, it was worth to eval-
uate, how changes in economic freedom, FDI, HDI and
ODA could explain the variation in economic growth
among SAARC countries. Many SAARC countries relied
on ODA, so understanding its interaction with economic
freedom and investment was crucial for effective policy.
A comprehensive view of ODA, FDI, HDI, and economic
freedom offered clearer insights into pathways for sus-
tainable growth. The purpose of this study was to test
the relationship between economic freedom, economic
growth, economic development, and foreign direct in-
vestment. Hypotheses of the study: H =no cointegration
between variables; H, = cointegration between variables.

Literature Review

Economic freedom, as conceptualised by The Heritage
Foundation (2025), highlighted the importance of liberty
in business operations. The economic freedom index,
a key metric for assessing business freedom and mar-
ket dynamics, initially included ten indicators: proper-
ty rights, wages, banking and finance, informal market
activities, monetary policy, fiscal policy, government
intervention, trade policy, capital inflows, and regula-
tion. As of 2020, this index comprised 12 sub-indicators
grouped into four main categories. Rule of law, which
covered property rights, the efficacy of the judiciary, and
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the integrity of the government, and government spend-
ing, tax burden, and fiscal health, were among these
categories. Regulatory efficiency encompassed labour,
business, and monetary policy freedom; open market
includes financial, trade, and investment freedom.

Official Development Assistance (ODA) described
government help given by industrialised countries to de-
veloping countries in order to promote their economic
growth and well-being. It included grants, concessional
loans, and technical assistance aimed at reducing pover-
ty and fostering long-term growth. ODA was usually pro-
vided by international organisations or bilateral agree-
ments between governments. The rise in an economy’s
output of goods and services over time was known as
economic growth, and it was commonly expressed as
GDP per capita. GDP per capita, which was a measure of
the average income and standard of life of people in an
economy, was calculated by dividing the entire econom-
ic production of a nation by its population. It helped to
assess a nation’s economic performance and develop-
ment progress.

D. Sahin (2018) used bootstrap panel causality anal-
ysis to examine the relationship between economic
growth, economic freedom, and foreign direct invest-
ment in Brazil, Russia, India, China, South Africa, and
Turkey. According to the study, foreign direct invest-
ment fuelled economic growth in South Africa, while
economic freedom in Turkey fuelled investment. No
such connections were found in the other countries.
F. Economou (2019) considered the factors that affected
foreign direct investment (FDI) inflows, including eco-
nomic freedom, in 4 South European countries (Greece,
Italy, Portugal, Spain) using random effects panel model.
The study found that larger markets and more capital
formation led to higher FDI, while higher labour costs re-
duced FDI. Economic freedom also consistently boosted
FDI. In particular, FDI was strongly positively impacted
by monetary independence, government integrity, prop-
erty rights protection, and financial freedom.

The researchers C. Ciftci & D. Durusu-Ciftci (2021)
considered the causal relationships between economic
freedom, foreign direct investment (FDI), and economic
growth in the 18 countries that attracted the most FDI,
using the panel Granger causality test. Based on the to-
tal economic freedom index, they discovered shaky evi-
dence for direct causal relationships between econom-
ic freedom, foreign direct investment, and economic
growth. Using portions of thefreedom index, they also ex-
amined the linkages between freedom and FDI, freedom
and growth, and FDI and growth. The results indicated a
number of causal relationships between these variables.
A. Gouider (2022) used simple least squares estimation
to investigate the link between economic freedom and
economic growth in Arab countries from 2002 to 2019.
The study found that more economic freedom was
linked to higher economic growth. However, only 4 out
of the 10 factors in the economic freedom index, trade

freedom, government integrity, property rights, and
tax burden, significantly affected real GDP per person.

|. Dia & H.A. Ondoa (2022) used a two-stage least
squares regression (2SLS) to examine the relationship
between economic freedom and foreign direct invest-
ment (FDI) in 37 Sub-Saharan African nations. They dis-
covered that economic freedom - which included a ro-
bust legal system, protection of property rights, freedom
of international trade, and regulations pertaining to la-
bour, business, and credit markets - helped to increase
foreign direct investment (FDI) in the area. Nonetheless,
stable currency and government size had a small, but
favourable impact. The results stayed strong even, when
they used FDI per person instead of total FDI. M. Bhu-
iyan et al. (2022) examined the link between econom-
ic growth and economic freedom in Bangladesh from
1995 to 2020. They were uncertain whether economic
freedom drives growth, growth led to more freedom, or
if both influence each other. To explore this, they used
the ARDL method to analyse the relationship and found
a long-term connection. They tested the data using the
Heritage Foundation's economic freedom index and
Bangladesh’s per capita GDP. The study concluded that
a 1% increase in economic growth led to a 0.09% rise in
economic freedom in the long run.

Researchers M. Lucky & E. Hikmah (2024) examined
the relationship between economic growth, foreign di-
rect investment (FDI), and economic freedom using the
Granger causality test and the Vector Error Correction
(VECM) model. They examined data from 1997 to 2022
from nations having free trade agreements that were
part of the Regional Comprehensive Economic Part-
nership (RCEP). The results showed a weak long-term
relationship between these factors in the short term.
Additionally, they discovered a reciprocal association
between economic growth and FDI and economic free-
dom. This implied that measures that promoted eco-
nomic freedom and drew in foreign capital may boost
a nation’s economic expansion. M.J. Tama (2024) con-
sidered the relationships between corruption, invest-
ment, unemployment, and per capita economic growth
in 22 Asia-Pacific countries from 2012 to 2020, using
the Granger causality test and Vector Error Correction
Model. The findings showed a two-way link between
corruption and per capita economic growth, while the
unemployment rate only affected economic growth in
one area. No connection was found between the other
variables. In the short term, corruption does not greatly
affect economic growth or unemployment, but it does
reduce the investment rate. In the long term, corruption
harmed per capita economic growth, while investment
and unemployment both help it. Overall, corruption
slowed down economic growth.

I. Hardi et al. (2024) examined the static and dynam-
ic effects of several economic freedom variables on In-
donesia’s economic growth from 1995 and 2022 using
the Solow growth model. They employed techniques
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such as Fully Modified Ordinary Least Squares (FMOLS),
Dynamic Ordinary Least Squares (DOLS), and Robust
Least Squares (RLS), and they used Canonical Cointe-
gration Regression (CCR) to verify the outcomes. 8 of
the 9 factors, including property rights, government in-
tegrity, tax burden, investment freedom, financial free-
dom, trade freedom, business freedom, and monetary
flexibility, were found to have a favourable impact on
Indonesia’s economic growth. M.M. Turk (2025) used
the Toda Yamamoto causality test to investigate how
economic freedom related to Turkey's economic growth
from 1999 to 2022, considering globalisation and human
development. The findings showed that economic free-
dom strongly influenced both globalisation and growth,
and human development also played a key role. The
study also discovered that the effect of globalisation on
growth differed according on the institutions and laws
of the nation.

Materials and Methods

To investigate the relationship between economic free-
dom, economic development, and economic growth, this
study used GDP growth rate as a measure of economic
growth and the economic freedom index from The Her-
itage Foundation (2025). In addition, HDI was employed
as an indicator of economic development, as it included
key factors like education and health. The data related
to HDI and GDP growth rates were extracted from the
World Development Indicators (2023). These data were
used on annual basis from 2003 to 2023 as the 2024
data were not available for all sampled countries. This
study provided coverage for countries in the SAARC re-
gion including India, Bangladesh, Nepal, Pakistan, and
Sri-Lanka, excluding Afghanistan and Bhutan.

The variables were taken in logarithmic form to re-
duce differences. Although the Heritage Foundation’s
economic freedom index began in 1994, some SAARC
countries have missing data, and no estimates were
made for them. HDI was used as a measure of econom-
ic development, while GDP per capita represented eco-
nomic growth, and the economic freedom index was
used to measure economic freedom. The economic
freedom index was chosen because it included all the
sub-indicators that can influence human development.
The control variable, ODA (% of GDP), was used to rep-
resent official development assistance. Thus, the study's
functional model was specified as:

GDP =f(FREE, FDI, HDI, ODA). (1)

This model posited that economic growth was a
function (f) of economic freedom level, foreign invest-
ment inflow, human development, and foreign aid re-
ceived. Then, the equivalent equation can be expressed
in the second equation as:

InGDP = +f,InHDI + B,InFREE, +
+B,/InODA _+B,InFDI +¢,. (2)

Ajayi et al.
\jayi et a

In this model, GDP represented GDP per capita;
ODA - official development assistance; FDI - foreign
direct investment; HDI - human development index;
In - natural logarithm; and - error term; B, B8,, B,, and
B, - slope parameters, while a - fixed effect of the pa-
rameters. To determine whether the variables in the
panel dataset were stationary, the Levin-Lin-Chu Test
(LLC) and IM-Pearson-Shin (IPS) panel unit root tests
were adopted. Levin-Lin-Chu Test and IM-Pearson-Shin
were the most famous statistical analysis to test the sta-
tionary between cross-sectional data - thus, if p-value
<0.05, rejected the null hypothesis of a unit root, var-
iable was stationary. Then, the Johansen-Jesules (J-))
cointegration test was used to test the validity of the
following hypotheses: H = no cointegration between
variables; H, =there is cointegration between variables.

To determine the optimal Lag length, selection
criteria such as Sequential Likelihood Ratio (LR) test,
Akaike Information Criterion (AIC), Final Prediction Er-
ror (FPE), Schwarz Criterion (SC) and Hannan-Quinn
(HQ) were applied, to minimise the effect of omitted
variable bias and ensured that serial correlation and
endogeneity were adequately addressed. VAR stability
test was conducted to ensure the model's stability and
confirm that all eigenvalues had moduli were less than
one. Fully modified ordinary least squared (FMOLS)
regression was used to avoid the non-exogeneity and
heterogeneity between panel data. FMOLS was used
in panel data studies to estimate relationships among
non-stationary, but cointegrated variables. That was,
variables that had unit roots individually and move to-
gether over time. Therefore, the data should be coin-
tegrated across the time series in order to reach con-
sistency, and avoid bias and inconsistent data. FMOLS
was more reliable in estimating panel data more than
OLS because the latter depended only on nuisance pa-
rameters (Pedroni, 2001).

Results and Discussion

The wide gap between the minimum and maximum GDP
per capita highlighted economic inequality among coun-
tries. Asnoted in n Table 1, GDP per capita had a mean of
1,489.794. Economic freedom had a mean of 54.35294,
showing that on average, sampled countries have mod-
erate levels of economic freedom. FDI had a mean of
1.17518, showing a positive average inflow of FDI as a
percentage of GDP. HDI had a mean of 0.589387, sug-
gesting that most sampled countries struggle with poor
healthcare, education, and living standards. ODA had a
mean of 1.631167, showing that on average, countries
receive positive ODA inflows as a percentage of GDP.
Summarily, economic disparities exist among sampled
countries, with wide variations in GDP, ODA, and FDI. A
unit root test was done to check, if there was variation
between the different variables. Two cointegration tests
including Levin-Lin-Chu Test and IM-Pearson-Shin (IPS)
were used as shown in Table 2.
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Table 1. Descriptive data (USD)

GDP FREE ODA HDI FDI
Mean 1,489.794 54.35294 1.631167 0.589387 1.17518
Maximum 4,077.044 62.50000 5.450494 0.782000 3.668323
Minimum 315.8058 44.20000 -0.289102 0.190000 -0.073509
Standard Deviation 975.3391 3.107853 1.599651 0.103729 0.802245

Note: GDP - Gross Domestic Product, FREE - Economic Freedom, ODA - Official Development Assistance, HDI - Human

Development Index, FDI - Foreign Direct Investment
Source: World Development Indicators (2023)

Table 2. Panel unit root results (USD)

Variables Levin-Lin-Chu Test IM-Pearson-Shin Test
Level Status 1%t difference Status Level Status 1st difference Status
FREE 1.6343 - 7.094%* I(1) -0.5042 - -3.3535%* I(1)
GDP -1.2262 - -3.767*%* 1(1) 1.7395 - 7.2688** 1(1)
HDI 1.3730 - 7.4712%* 1(1) 0.6807 - -3.0334** (1)
FDI 1.0169 - -4,5235%* 1(1) -1.9147 - -1.8328%* 1(1)
ODA -2.5476** 1(0) 5.3763** 1(1) 1.9143 - -2.6295%* I(1)

Note: GDP - Gross Domestic Product, FREE - Economic Freedom, ODA - Official Development Assistance, HDI - Human
Development Index, FDI - Foreign Direct Investment, ** - 5% level of statistical significance

Source: World Development Indicators (2023)

The results showed mixed outcomes for the two
tests. For most variables, economic freedom (FREE),
gross domestic product (GDP), human development
index (HDI), and foreign direct investment (FDI), both
tests consistently indicated non-stationarity at levels.
However, each of the variables became stationary after
first differencing, signifying that they were integrated
of order one, I(1). This implied that, while the original
series exhibited time-dependent trends, their first

differences were mean-reverting. In contrast, official
development assistance (ODA) presented conflicting
results: the LLC test suggested stationarity at level
[1(0)], whereas the IPS test identified stationarity only
after first differencing I(1). To ensure robustness and
comparability, ODA was treated as an I(1) variable. The
Lag length selection results Table 3 indicated that Lag 2
was the most appropriate for the model, based on mul-
tiple selection criteria.

Table 3. Lag length criteria (USD)

lag LoglL LR AIC SC HQ
0 -464.94 NA 809.96 20.886 21.087 20.961
1 -282.82 315.672 0.7572 13.903 15.108* 14.352*
2 -251.87 46.775* 0.6064* 13.639 15.847 14.462

Note: Logl - Log Likelihood, LR - Likelihood Ratio, FPE - Final Prediction Error, AIC - Akaike Information Criterion,
SC - Schwarz Criterion, HQ - Hannan-Quinn Criterion, NA - not available, * - statistical significance - optimal lag length

Source: World Development Indicators (2023)

Specifically, the Sequential Likelihood Ratio (LR) test
and the Final Prediction Error (FPE) both favour a two-
Lag structure, as evidenced by the significant improve-
ment in model fit and predictive accuracy, when mov-
ing from Lag 1 to Lag 2. Although the Schwarz Criterion
(SC) and Hannan-Quinn (HQ) slightly favour Lag 1, the

Akaike Information Criterion (AIC) and the lowest FPE
value suggested that Lag 2 offer the better balance be-
tween model complexity and explanatory power. Con-
sequently, Lag 2 was taken as the optimal Lag length for
the subsequent estimation procedures to ensure robust-
ness and reliability in the model specification (Table 4).

Table 4. VAR stability check (USD)

Root Eigenvalue Modulus
0.98612 0.98612
0.95069 0.95069
0.72718 0.72718
0.65606 0.65606

0.36249 + 0.26774i 0.45064
0.36249 - 0.26774i 0.45064
-0.38371 0.38371
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Table 4, Continued

Root Eigenvalue Modulus
-0.17474 + 0.13007i 0.21784
-0.17474 - 0.13007i 0.21784

0.17583 0.17583

The unit circle contains all of the eigenvalues.
VAR meets the stability requirement

Note: i - i eigenvalue
Source: World Development Indicators (2023)

The stability of VAR showed the stability of data used
in Table 4. The results showed that all eigenvalues lied
inside the unit circle, as each modulus was less than
1, with the largest being approximately 0.98612. This
indicated that the VAR model was dynamically stable
and satisfies the necessary condition for stationarity.

In order words, this meant that shocks to the system
will dissipate over time rather than persist or explode,
making the model reliable. In order to test whether a
long-run relationship existed among the variables (GDP,
FREE, FDI, HDI, and ODA), Johansen-Jesules (J-]) test was
employed as shown in Table 5.

Table 5. Cointegration test results (USD)

Series: GDP, FREE, FDI, HDI, ODA

Lags interval (in first differences): No. of lags

No. of CE(s) Eigenvalue Trace stat 5% critical value p-values
None * 0.42019 86.4694 69.8189 0.0013
At most 1 * 0.39500 53.7658 47.8561 0.0126

Note: GDP - Gross Domestic Product, FREE - Economic Freedom, ODA - Official Development Assistance, HDI - Human

Development Index, FDI - Foreign Direct Investment, * - 5% level of statistical significance

Source: World Development Indicators (2023)

The results confirmed the presence of a statistical-
ly significant long-run relationship among the variables
economic freedom (FREE), foreign direct investment (FDI),
human development index (HDI), and official develop-
ment assistance (ODA) at the 5% significance level. This
meant that these variables tend to move together over
time in a consistent manner. In other words, changes in

one of the variables will eventually lead to systematic ad-
justments in the others to restore long-run equilibrium.
As all of the variable were integrated according to unit
root test results in Table 2, FMOLS was applicable. Thus,
FMOLS test was the best choice for the data that were
integrated at the first level within unit root test. The re-
sults from the FMOLS analysis were presented in Table 6.

Table 6. FMOLS results (USD)

Dependent variable: economic growth

Variables Coefficient t-Stat. Prob.
FREE 1.9895 3.4470 0.0000
FDI -0.2981 4.2672 0.0000
HDI 0.6901 2.3922 0.0020
ODA -5.4552 5.1715 0.0000

C 0.2962 5.5624 0.0000

R?2=0.8197
F-stat.=11.1103
Prob.=0.0000
D-W stat.=2.0002

Note: GDP - Gross Domestic Product, FREE - Economic Freedom, ODA - Official Development Assistance, HDI - Human
Development Index, FDI - Foreign Direct Investment, C - Constant, R2 - R-squared, t-Stat. - t-Statistic, F-stat. - F-statistic,

Prob. - p-value, D-W stat. - Durbin-Watson statistic
Source: World Development Indicators (2023)

The outcome demonstrated that economic freedom
significantly boosted economic expansion. This implied
that a higher GDP per capita was linked to greater eco-
nomic freedom (Filipishyna et al., 2023). Economic free-
dom typically reflected the degree to which individuals

and businesses can operate freely in an economy, with
minimal government intervention. When these condi-
tions were present, they created an environment con-
ducive to investment, innovation, and productivity,
which, in turn, driven economic growth. For example, if
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a country improved its economic freedom index (e.g., by
reducing trade barriers, enhancing property rights, or
simplifying business regulations), it was likely to expe-
rience higher economic output per person. This finding
aligned with the findings of S. Zeng & Y. Zhou (2021),
which discovered that economic freedom significantly
boosted economic growth. However, the finding contra-
dicted that of Y. Bao et al. (2024), which found economic
freedom to exert significant negative effect on econom-
ic growth. Similarly, the result showed that human de-
velopment index had significant positive effect on GDP
per capita. This suggested that higher levels of human
development were strongly associated with increased
GDP per capita. The HDI was a composite metric that
represented a nation's accomplishments in three im-
portant areas of human development: standard of living
(income), education (years of schooling), and health (life
expectancy). When these dimensions improved, they
contributed to a more skilled, healthy, and productive
workforce, which directly enhanced economic produc-
tivity and growth. For example, if a country invested in
education, healthcare, and income-generating opportu-
nities, it was likely to experience higher economic output
per person. This was consistent with economic theory,
which emphasised the importance of human capital in
promoting economic expansion. This finding aligned
with the results obtained by A.A.E. Eissa & M.M.Y. Mo-
hammed (2023), who found that HDI had significant pos-
itive effect on economic growth.

On the other hand, the outcome demonstrated
that FDI significantly lowered GDP level per capita.
This implied that, within the study's parameters, great-
er FDI was linked to lower GDP per capita. This was a
counterintuitive result, as FDI was generally expected
to contribute positively to economic growth by bring-
ing in capital, technology, and expertise. However, in
this case, the relationship was negative, indicating that
increased FDI may not be translating into higher eco-
nomic output per person. This could be conditioned by
multinational corporations repatriating profits to their
home countries rather than reinvesting them locally,
thereby limiting the benefits of FDI to the host econ-
omy. Moreover, FDI may be crowding out domestic
investment in such a wat that FDI might displace lo-
cal businesses or domestic investment, reducing the
overall contribution to economic growth. Factors such
as weak institutions, inadequate infrastructure, or un-
favourable policies might prevent FDI from having its
intended positive impact. Additionally, the type of FDI
(e.g., resource extraction vs. manufacturing) and the
sectors it targeted could influence its effect on GDP
per capita. This aligned with the findings of I.K. Ofori et
al. (2023), who found a significant negative effect of FDI
on economic growth. As noted by M. Akkaya (2019) and
J.0. Sekunmade (2021), FDI had no significant effect
on economic growth. In addition, O. Akisik et al. (2020)
found significant positive effect on economic growth.

C. Naanwaab (2018) examined, how economic freedom
affected human development across 88 developing
countries from 1990 to 2005, while M.A. Gezer (2020)
assessed, how economic freedom impacted human de-
velopment among European transition economies for
the period of 1996-2018.

Ultimately, the result showed that official develop-
ment assistance (ODA) had significant negative effect
on GDP per capita. The finding suggested that high-
er levels of ODA were associated with lower GDP per
capita. This was a counterintuitive result, as ODA was
typically intended to support economic development,
reduce poverty, and improve infrastructure in recip-
ient countries. However, in this case, the relationship
was negative, indicating that increased ODA may not be
effectively contributing to higher economic output per
person. This finding aligned with the results of A. An-
war et al. (2024), who found a significant negative effect
of ODA on economic growth. This might be conditioned
by ODA being directed toward projects or sectors that
do not contribute significantly to economic growth or
might be misused due to corruption or inefficiency. In
addition, high levels of ODA might create dependen-
cy on foreign aid, reducing the incentive for domestic
resource mobilisation and self-sustaining economic
policies. ODA also often came with conditions or may
not align with the recipient country's priorities, leading
to ineffective use of funds. However, the finding con-
tradicted that of S.K. Fazlly (2024), who found foreign
aids to exert significant negative effect on economic
growth. Accordingly, the study discovered that human
development and economic freedom have a substan-
tial beneficial impact on economic growth, suggesting
that improvements in living standards, healthcare, and
education, and increased business independence raise
GDP per capita. Conversely, foreign direct investment
(FDI) and official development assistance (ODA) showed
significant negative effects on economic growth. This
may be conditioned by issues like profit repatriation,
crowding out of local investment, misallocation of aid,
or dependency on foreign assistance.

Conclusions

The study concluded that economic freedom index with
B =1.9895; p-value =0.0000, human development index
with #=0.6901; p-value =0.0020, foreign direct invest-
ment with B=-0.2981; p-value=0.0000 and official devel-
opment assistance with =-5.4552; p-value=0.0000 had
effected on economic growth in the South Asian Associ-
ation for Regional Cooperation region. Thus, economic
growth in this region was positively determined by level
of human capital, foreign investment, and official devel-
opment assistance, but the enabling environment creat-
ed by economic freedom must be tailored to each coun-
try’'s unique economic environment. Therefore, to get
the most from foreign investment and aid, each coun-
try needs its own plan to guide these funds into useful
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areas that supported long-term growth. This meant
making economic policies and reforms that match the
country’'s unique situation and development goals. Con-
sequently, the study recommended that policymakers

Ajayi et al.

Future research may examine other types of foreign
capital such as portfolio investment and foreign debts,
alongside their distinct impacts on the economies of the
South Asian Association for Regional Cooperation region.

should reduce trade barriers, simplify business regula-

tions, and encourage foreign investors to reinvest locally Acknowledgements
or partner with internal businesses to boost investment,  None.

innovation, and knowledge transfer. It also advised di- .

recting aid toward key sectors like infrastructure, edu- Funding

cation, and health, aligning it with national priorities to  None.

reduce dependency, while increasing investment in hu-
man capital to improve productivity and support long-
term economic growth.
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AHoTaunif. KpaiHu Acouiauii perioHanbHoro cniepobiTHMUTBa MNiBAeHHOT A3il BBaXanu NPiopUTETHUM eKOHOMIYHe
3pOCTaHHSA Ta PO3BUTOK, OAHAK MPOAOBXYBaNM CTUKATUCA 3 TPUBANUMM BUKJIMKAMW, TAaKUMU K BiAHICTb, HePiBHICTb
i MOBINBbHWUIA NOCTYN Y AOCATHEHHI Lifieli CTanoro po3BuTky. MeTow AaHOro JOCNiAXeHHs 6yno OUiHWTY BB
iHAEeKCY eKOHOMIYHOI CBO6OAN, MPAMUX IHO3EMHUX IHBECTULIN Ta iHAeKCy NHOACBKOro PO3BUTKY Ha eKOHOMIYHe
3pOCTaHHSA KpaiH Acouiauii perioHanbHOro cniBpobiTHULTBA lMiBgeHHOI A3ii y nepiog 3 2005 no 2023 pik. Y SKOCTi
MeToAy OLiHIOBAHHA 6yn0 BUMKOPUCTAHO perpeciiHuii aHani3 i3 MOBHICTIO MOAVGIKOBAHUMN HaVMEHLMU
KBagpaTamu. Pe3ynbTaT mokasanu, Lo K iHAeKC eKOHOMiIYHOI cBoboau (B=1,9895; p-3HaueHHs =0,0000), Tak i
iHAeKC NtoacbKoro po3suTky (B=0,6901; p-3HaveHHs =0,0020) Manu NO3UTUBHUIA | CTAaTUCTUYHO 3HAYYLLMIA BNANB
Ha eKOHOMiYHe 3pocTaHHs. Lle cBigumno npo Te, WO BULWMIA piBEHb €KOHOMIYHOI CBO6OAM, @ TaKOX HasABHICTb
6inbLU KBaNiPpikoBaHOI, 340POBOI Ta NMPOAYKTUBHOI POBOYOI CUIN acoLitOBaNNCA 3 MOKPALLEHHSAM eKOHOMIYHUX
nokasHuKiB. HaTomicTb, npami iHo3eMHi iHBecTuUii (B =-0,2981; p-3HaueHHst = 0,0000) Ta odiuiiHa gornomora
po3BUTKY (B =-5,4552; p-3HayeHHs = 0,0000) BUSIBUAN HEraTUBHUIA | 3HAYYLLMNIA BMNANB Ha EKOHOMiYHE 3POCTaHHS.
Takunii pe3synbTaT MoOXe MOACHIOBATUCA TUM, WO TpaHCHaUioHanbHi Kopropauii penaTpitoBann npubyTkM A0
KpaiH NMOXOJXEeHHS 3aMiCTb iX peiHBeCTyBaHHSA B PErioH, a TakoX HasiBHICTHO KOPYMLUil B ynpasiHHi iHO3eMHOt0
gonomoroto. byno 3po6neHo BMCHOBOK MpO Te, WO iHAEKC eKOHOMIYHOI cBO6OAM, NMPsAMi iHO3eMHi iHBeCcTuuji
Ta iHAEKC JIIOACbKOro PO3BWUTKY BrJIMBAAM Ha €KOHOMiUHe 3pPOCTaHHA Yy KpaiHax Acouiauil perioHasibHOro
cniBpobiTHMUTBa [MiBAeHHOI A3ii. OTXe, ANA NIATPUMAaHHSA 3pPOCTaHHA ypsdam LMX KpaiH Cnif peanizoByBaTu
NONITUKY, LLO CAPUATMME NigBULLEHHIO ePeKTUBHOCTI PUHKY, 3MEHLLEHHI0 6IopoKpaTUYHNX 6ap’epiB i 3MiLIHEHHO
NPaBOBUX IHCTUTYLA 3 METOI0 3a/ly4eHHS SKICHUX IHBeCTULLIN

KArouoBi cAoBa: Ba/IOBUNI BHYTPILLHIV NPOAYKT; piHAHCYBaHHS; BiflbHa eKOHOMIKa; OdiLliiHa JONOMOra po3BUTKY;
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Abstract. The COVID-19 pandemic has highlighted the need to revise traditional security strategies for
international sporting events and has brought public health issues to the forefront as a systemic component.
The study aimed to address the transformation of security management strategies at mass sporting events
in the post-pandemic reality. The research methodology was based on the use of such scientific methods as
structural and functional analysis, methods of analogy and analytical review, which ensured a comprehensive
and integrated coverage of the issue. The study determined that sanitary and epidemiological control has
ceased to be a secondary function and has become a structural axis of strategic planning. The examples of
the Olympic and Paralympic Games in Tokyo in 2021 and the FIFA World Cup in Qatar in 2022 demonstrated
that a high level of efficiency was achieved both under severe restrictions and moderate scenarios, providing
digital support and vaccination coverage. In addition, the study determined that digital platforms in the COVID
and post-COVID period became central for control and analytics, forecasting and modelling risk behaviour.
At the same time, barriers have been identified in the form of inequality of access, politicisation of health
and fragmentation of the regulatory framework. As a conclusion, the study proposed to use the concept of
integrated risk management, which involved cross-sectoral coordination, adaptive scenario planning and digital
support for early warning systems. The significance of the study is determined by the outline of a systematic
framework for rethinking security strategies at mass sporting events, which can be used as an analytical basis
for the development of practical recommendations

Keywords: digital technologies; risk management; epidemiological control; international coordination; strategic
planning

Introduction

The COVID-19 pandemic created a new logic for interna-
tional sporting events, in which public health risks have
become a systemic factor in strategic planning. Further-
more, after 2020, the usual mechanisms for organising
such events were unable to guarantee the controllabil-
ity of biological threats without technological support
and regulatory adaptation. The change in the status of
sanitary and epidemiological control in the structure of
security strategies has led to a rethinking of the role of
digital tools, inter-institutional cooperation and preven-
tion policies on a global scale. In this context, the study
of public health risk management at the intersection

of sport, digitalisation and biosecurity is becoming in-
creasingly important for the development of new ana-
lytical frameworks.

Since 2020, the scientific community has focused on
certain aspects of this issue, but an integrated vision of
post-pandemic risk management in international sports
has not been formed as of 2025. T. Schmidt et al. (2024),
using the example of the 2020 European Football Cham-
pionship, determined that the holding of sporting events
was accompanied by an increase in COVID-19 cases in
several host countries, where generally accepted pre-
ventive restrictions were not followed. The researchers
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concluded that mass events without strict epidemi-
ological control can significantly increase local trans-
mission of the virus. At the same time, J.P. Sugden &
J.T. Sugden (2020) proposed a critical reflection on the
future of global sports governance in the context of
epidemiological threats. In particular, the study consid-
ered the inequality of access to medical resources the
imbalance in the implementation of security policies at
the level of international federations and the need to
reform governance models. J.J. Reade (2024) considered
the relationship between public safety and management
approaches to major sporting events, providing general
recommendations on safety protocols, including medi-
cal response and crowd risk prevention.

F. Bazzanella et al. (2021) examined the transforma-
tion of approaches to risk management in the context
of organising cycling events. The study analysed the
changing role of local organisers and the structural re-
structuring of safety protocols, demonstrating the de-
sire for more formalised and technologically supported
decision-making mechanisms. A. Pacak (2020) analysed
the social media strategies of professional football clubs
in the UK in response to the pandemic crisis. Addition-
ally, another perspective on the problem was presented
in the study by J. Carswell et al. (2023), which discussed
overcoming the consequences of the pandemic in the
context of developing the sustainability of tourist and
sports destinations. A scientific publication by T.-Y. Chou
& P.-Y. Lee (2023) analysed the behavioural and psycho-
logical factors that influence people’s desire to return to
sports activity, given the perception of sanitary safety as
a key factor of trust.

Thus, modern scientific discourse showed a multi-
disciplinary approach to the study of sporting events
in the post-pandemic environment, but there was frag-
mentation in the coverage of the strategic interaction of
components. These publications do not form a holistic
model of post-pandemic biological risk management
that incorporated digital infrastructure, adaptive regu-
lation and interoperability limitations within mass sport-
ing events. In this regard, the study aimed to analyse the
model of transformation of public health risk manage-
ment strategies in the international sports context, in-
corporating the changes caused by the pandemic and
the spread of digital technologies. The implementation
of this goal involved the following tasks: to identify func-
tional changes in the security management structure
based on a comparative analysis of strategies during and
after COVID-19; to provide a theoretical interpretation
of the role of digital platforms in the risk management
structure; to identify barriers and potential ways to im-
prove the implementation of biosecurity mechanisms.

Materials and Methods

The methodological basis of the study was based on
the application of theoretical methods of scientific
knowledge, such as structural and functional analysis,

-

methods of analogy and analytical review, which provid-
ed a holistic understanding of the dynamics of transfor-
mations in the field of public health risk management in
the context of international sporting events during the
pandemic (December 2019-May 2023) and post-pan-
demic (since May 2023).

Based on an analytical review of the models of reg-
ulation, institutional interaction and digital monitoring,
the transformational vectors of post-pandemic regula-
tion were described. In particular, the mechanisms an-
alysed included: protocols for admission to events, test-
ing models (mandatory polymerase chain reaction (PCR)
testing, daily screening), regulations for the movement
and creation of isolated bubble systems, algorithms
for the operation of digital applications, standardised
response procedures in case of symptoms or positive
test results. The use of the analytical method ensured a
conceptual transition from a fragmented description of
individual mechanisms to a unified view of the structure
of the updated management paradigm. The regulatory
document, such as The playbook international federa-
tions. Your guide to a safe and successful Games (2021)
developed for the Olympic and Paralympic Games in
Tokyo 2021, was involved in the analytical review. The
World Health Organization recommendations were
used as a conceptual basis, in particular the document
Key planning recommendations for mass gatherings in
the context of COVID-19: Interim guidance (2021), as
well as Fan health information/Covid-19 information &
travel policy (2023) of Quatar.

In addition, the study analysed mobile digital appli-
cations such as COCOA (COVID-19 contact-confirming...,
n.d.), a digital contact recording application used during
the Tokyo 2021 Olympic Games; and Ehteraz, a manda-
tory digital platform in Qatar during the 2022 FIFA World
Cup (Al-Kuwari et al., 2022). Furthermore, as a sepa-
rate example, MY2022, a mobile application with the
function of monitoring and verifying the state of public
health, was analysed (Knockel, 2022). The analysis of the
functionality of these applications was used to trace the
transformation of digital solutions as an element of the
biosafety system. The regulatory framework was sup-
plemented by statistics contained in the reports of the
Johns Hopkins University Centre for Systems Science and
Engineering (JHU CSSE) (Research, 2022) on the number
of tests, the percentage of positive results among partic-
ipants, the vaccination rate among the population of the
organising countries, and the volume of contact interac-
tion (Understanding vaccination progress, n.d.). The ag-
gregate indicators were used for analytical comparison
of the selected security models.

A structural-functional analysis was used for the the-
oretical construction of a public health risk management
system as a complex structure with interconnected
functional blocks. This approach covered the organisa-
tional components of digital monitoring platforms, regu-
latory documents, protocol movement systems, testing

Economic Forum, 2025, Vol. 15, No. 2



RPublic health risk control in international sports events...

algorithms, and regulatory isolation scenarios as ele-
ments of an ordered model, in which each component
played a stabilising role in ensuring the continuity and
predictability of management decisions. The method
outlined the internal logical links between such areas as
digital verification, protocol regulation, information poli-
cy and regulatory modelling of behaviour in the context
of potential biological threats. The method of analogy
was used to make a theoretical comparison of differ-
ent types of organisational response models to identify
common features that indicated the existence of stable
efficiency factors in systems with different parameters.
It was used to conceptually compare variable approach-
es to security organisations. The analogy served as a tool
for identifying the interoperability and practical transfer-
ability of individual management elements within differ-
ent regulatory environments, which provided a basis for
further unification of approaches to biosafety.

Results

The organisation of large-scale international sporting
events, such as the Olympic Games or World Champion-
ships, has traditionally been associated with a set of chal-
lenges related to security at various levels. Before 2020
and the introduction of COVID-19 restrictions, the threat
of terrorist attacks, public order disruptions, man-made
accidents, and certain aspects of sanitary control related
to food, hygiene, or living conditions remained a priori-
ty. At the same time, issues related to public health in a
broader sense were largely not treated as independent
in strategic planning and were seen as an auxiliary area
that did not require centralised decisions or integrated
management structures. However, the events related
to the COVID-19 pandemic have led to a fundamental
rethinking of the principles of organising mass events,
particularly the role of security in the healthcare sector
(Schutte et al., 2023).

The formation of a new model of risk communica-
tion, the expansion of the definition of “threat” in the
context of sport, and the global scale of the challenge
have led to the institutionalisation of practices that
were previously considered temporary or emergency.
Thus, the issue of health protection has gone beyond
the functional area of medical care, becoming a sys-
temic element that permeated logistics, infrastructure,
financial calculations, information policy and diplomat-
ic interactions. Thus, A. Khorram-Manesh et al. (2024)
noted that determination of risk control as a multidirec-
tional process that required predictability, adaptability
and constant monitoring has become particularly rel-
evant. In this context, the role of preliminary analysis
of the epidemiological situation, protocol support for
the movement of people, management of the flow of
information on symptoms and test results, and the cre-
ation of effective response mechanisms in case of dan-
ger signs have increased. In addition, the set of tools
(digital platforms, mobile applications, remote health

monitoring, big data analysis, simulation modelling)
used to ensure the sustainable functioning of events in
a dynamic environment has significantly expanded. As
a result, this shift in focus has led to the need to inves-
tigate, how public health risk management strategies
have evolved, which models have become dominant in
the post-pandemic period, which temporary solutions
have turned into institutional practices, and what chal-
lenges remain in protecting the health of participants
and spectators of international competitions.

Therefore, the emergence of new challenges relat-
ed to health in a highly concentrated social environment
has called into question the effectiveness of previously
established strategies that dominated the organisation
of sporting events. Until 2020, in the period preceding
the pandemic, the dominant focus was on issues as-
sociated with safety in the classical sense: organisers
focused their efforts on preventing athlete injuries, en-
suring food safety at food outlets, and monitoring the
sanitary condition of premises and infrastructure (Gle-
bova et al., 2022). At the same time, the epidemiolog-
ical component was considered a factor of secondary
importance that did not require deep integration into
the overall risk management system. The limited tools
for predicting and preventing the spread of infections,
in particular respiratory infections, were not considered
a critical threat, as such incidents were either local in
nature or remained outside the information field of the
sporting event.

With the outbreak of the SARS-CoV-2 pandemic,
event organisers were faced with the need to rapidly
transform their usual response mechanisms. The exist-
ing system was not adapted to long-term global crises
of this magnitude, so experimental, temporary or hybrid
approaches came to the fore. To minimise the risk of in-
fection, several emergency protocols were implement-
ed, including regular testing of participants, mandatory
self-isolation in case of symptoms, the creation of isolat-
ed accommodation groups, the so-called “bubbles”, and
restrictions on physical contact between delegations
(Massey et al., 2021). At the same time, digital technol-
ogies ensured prompt monitoring of the health status
of participants. These systems actively used mobile ap-
plications such as COVID-19 contact-confirming applica-
tion (n.d.), Enteraz (Al-Kuwari et al., 2022) and MY2022
(Knockel, 2022) to record symptoms, vaccination certif-
icates, digital “health passports”, as well as algorithms
that analysed the flow of people to prevent high-risk
contacts. At the final stage of the pandemic, when glob-
al organisations began to gradually move to long-term
planning strategies, a new concept of permanent pre-
paredness for biological threats was formed. Some of
the measures that were initially temporary were found
to be effective and included in the permanent regula-
tions that apply to all mass events. Among these innova-
tions are the updated standards initiated by internation-
al institutions, including Key planning recommendations
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for mass gatherings in the context of COVID-19: Interim
guidance (2021) and The playbook international federa-
tions. Your guide to a safe and successful Games (2021),
and document of the Ministries of Health of different
countries (Fan health information..., 2023).

In response to the unprecedented global challeng-
es posed by the COVID-19 pandemic, international and
national institutions have implemented a set of regula-
tory and institutional transformations that have radically
changed approaches to the organisation of mass sport-
ing events. These shifts have become a vector for ongo-
ing reforms aimed atintegrating health risk management
into the entire logistics infrastructure of sporting events.
At the international level, the main coordinator was
the Tokyo Organising Committee for the Olympic and
Paralympic Games 2020, which has developed and imple-
mented several mandatory regulatory documents, such
as The playbook international federations. Your guide to
a safe and successful Games. (2021) that have become
a prototype for similar solutions for other mass events.
These regulations contained detailed testing protocols,
isolation strategies in case of infection, algorithms for
the movement of participants, as well as requirements
for staying in Olympic venues, incorporating the specif-
ics of each sport. Thus, the Tokyo Organising Committee
for the Olympic and Paralympic Games 2020 has initi-
ated the development of industry-specific safety stand-
ards that incorporate both epidemiological challenges
and the technical characteristics of the competition.

At the same time, the Tokyo Organising Committee
for the Olympic and Paralympic Games 2020 and oth-
er sports organisations were institutionally supported
by the World Health Organization recommendations,
which published Key planning recommendations for
mass gatherings in the context of COVID-19: Interim
guidance (2021). The document, which has been updat-
ed several times, emphasised the need for a compre-
hensive risk assessment, integration of health moni-
toring measures, clear communication with the public,
and readiness to respond quickly to possible disease
outbreaks. These recommendations have become the
basis for shaping approaches to sporting, cultural and
religious events, including at the regional level. In addi-
tion, following the new protocols, transparency in risk
communication, combating disinformation, digital ethics
and protection of personal data used in monitoring the
epidemiological situation was emphasised.

In analysing public health risk management strate-
giesin the context of international sporting events, it was
useful to consider specific examples of the implemen-
tation of such strategies. For example, the Tokyo Olym-
pics in 2021 and the FIFA World Cup in Qatar in 2022
have become testbeds for implementing and evaluating
the effectiveness of different approaches to ensuring
the safety of participants and spectators. The 2021 To-
kyo Olympics was the first major international sport-
ing event held during the active phase of the COVID-19

&

pandemic. Given the challenging epidemiological situa-
tionin Japan and globally, the organisers have developed
and implemented a comprehensive system of measures
to prevent the spread of the infection among athletes,
technical staff and the local population. One of the main
solutions was to completely exclude spectators from the
stands, which significantly reduced the load on the in-
frastructure and avoided massive crowds. This decision,
although it had economic consequences, was made in
the interests of public safety, given the high risk of virus
transmission in a dense crowd. In addition, to minimise
the likelihood of the internal spread of COVID-19 among
the Games participants, a multi-level testing system was
implemented, including both pre- and post-event mon-
itoring. All participants had to provide proof of a nega-
tive test result before arriving in Japan and were subject
to daily screening upon arrival. The athletes, delegation
members and support staff were kept in a controlled-ac-
cess environment to ensure isolation from the outside
environment. All movements were strictly regulated, and
compliance with sanitary requirements was monitored
at all levels. Mask regime, disinfection of premises and
physical distancing were mandatory. The effectiveness
of the measures taken was confirmed by data showing
that out of more than 1 million tests conducted during
the Olympic and Paralympic Games, only 299 samples
showed positive results, which was 0.03% of the total.
Among the approximately 11,000 athletes, who stayed
in the Olympic Village, only 15 cases of close contact in-
fection were reported (Akashi et al., 2022). Such statistics
indicate a high level of control and effectiveness of an-
ti-epidemic measures. Thus, Japan’s experience has con-
firmed that under strict regulation, even many interna-
tional participants does not lead to a large-scale spread
of the virus, provided that protocols were followed.

However, in contrast to the Japanese approach,
which was based on maximum restriction of social in-
teraction, the organisers of the 2022 FIFA World Cup in
Qatar have opted for a strategy of moderate liberalisa-
tion. The competition was held with spectators, which
led to significant flows of fans from different countries
and large crowds in stadiums, fan zones and transport
hubs. Despite the easing of restrictions, basic protocols
remained in place, including digital health monitoring
and systems for alerting people to potential infectious
threats. The Ehteraz mobile app was used during the
event to quickly track contacts and alert people to pos-
sible epidemiological risks (Al-Kuwari et al., 2022). Nota-
bly, during the championship, there was a short-term
increase in COVID-19 cases, but due to high vaccination
rates among the local population and tournament par-
ticipants, as well as the health system’s readiness to han-
dle the load, there were no large-scale outbreaks or col-
lapses of the medical infrastructure (Dergaa et al., 2023).
A visual comparison of the effectiveness of different ap-
proaches to controlling public health risks during these
events was presented in Table 1.
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Table 1. Comparison of risk control measures

Tokyo 2021 (Olympic

Metric and Paralympic Games)

Qatar 2022 (FIFA World Cup) Effect

Lack of spectators at all

The presence of the audience
venues

It affected the density of
contacts and the complexity
of control

More than 3.4 million viewers

Vaccination rate of the host

X . <40% at the time of the event
country's population

Reduced the risk of severe

0 .
>95% fully vaccinated forms and hospitalisations

Mandatory testing for all

participants Yes (daily PCR for athletes)

The frequency and scope of
testing determined the level of
detection

Yes (upon entry + selectively
during the tournament)

Mandatory everywhere, even

Masks in interior spaces ;
in gyms

Determined the probability of

Recommended, not required ] o
airborne transmission

Digital health monitoring

systems Yes (COCOA application)

Yes (EHTERAZ, with QR codes) | Simplified contact acquisition

Number of positive cases

i 0
recorded among participants Approximately 0.03%

Reflected the overall
effectiveness of a set of
measures

Data was not made public,
but no major outbreaks were
reported

Source: based on M.G. Al-Kuwari et al. (2022), Fan health information/Covid-19 information & travel policy (2023), COVID-19
contact-confirming application (n.d.), Understanding vaccination progress (n.d.)

Notably, both cases did not demonstrate major epi-
demiological failures, although they used fundamental-
ly different approaches to organisation. This indicated
that effectiveness was not determined by the severity
of the restrictions, but rather by the context of their
implementation, including the level of training, health
system mobilisation (including vaccination of the popu-
lation), technological support and communication poli-
cy. Therefore, it was possible to argue that the modern
model of organising sporting events was transforming
towards a synthesis of epidemiological safety, digi-
tal analytics and cross-sectoral coordination (Fahim et
al., 2024). The institutional and regulatory shifts initi-
ated during the pandemic have shaped a new govern-
ance paradigm that focused not only on ensuring the
safe physical presence of spectators and athletes, but
also on guaranteeing this safety in the face of biologi-
cal uncertainty. As a result, this approach has opened
new opportunities for the development of sustainable
practices aimed at the long-term preservation of public
health, even outside the pandemic context.

The practice of holding large-scale international
sporting events has shown that innovative digital tools
are becoming an effective tool for achieving safety.
Therefore, as part of modern health risk managementin
the organisation of international sporting events, digital
technologies have gradually transformed from auxiliary
tools to systemic components of the overall biosafety
infrastructure. At the same time, their implementation
was not limited to the control or verification function,
but was expanding towards the creation of sustaina-
ble models for monitoring, analytics and early threat
forecasting. The process was determined by the transi-
tion from reactive to proactive control mechanisms, in
which digital solutions provided the ability to adaptively
adjust protocols in real-time, analyse behavioural devi-
ations and identify potential infection clusters before
symptoms appear.

During and after the pandemic, mobile health pass-
port platforms became universal for digital epidemiol-
ogy, accumulating data on testing, vaccination status,
contact history, and permission to enter designated are-
as (A COVID-19 health..., n.d.). However, the experience
of their implementation has also confirmed a significant
number of risks associated with privacy violations, in-
sufficient transparency of algorithms, and inequality of
access to digital services. For example, the mandatory
MY2022 app used during the Beijing 2022 Winter Olym-
pics had serious vulnerabilities in terms of protecting
personal health data, as well as the lack of basic en-
cryption protocols for information transmission (Knock-
el, 2022). This example raised the issue of the need for
a preliminary independent audit of software solutions
before their large-scale use on a global scale.

Alongside the technical aspects, geographical and
practical challenges have also become more acute. Ge-
ographical barriers included inequalities in access to
vaccines, differences in regulatory frameworks, differ-
ences between countries in data security and privacy
policies, and difficulties with standardisation and in-
teroperability. This was compounded by limitations in
digital infrastructure and access to technology. In turn,
practical challenges include medical contraindications
to vaccination, breakthrough infections, uncertainty
about natural immunity, and the limited accuracy of
standardised tests for assessing the risk of infection
(Towett et al., 2023).

To address these challenges, global international
coordination of efforts to harmonise regulatory frame-
works, improve digital infrastructure and ensure equal
access to technology and healthcare resources has be-
come necessary. Investing in research and improving
risk assessment and health monitoring systems has also
become important. In this case, the use of predictive
analytics technologies based on large data sets opened
prospects. An example was the collaboration between
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the University of Pittsburgh and Amazon Web Services,
which resulted in the emergence of a risk prediction
laboratory, where artificial intelligence (Al) was used to
identify potential diseases of athletes based on data on
physiology, logistics trajectories, behavioural variables,
and contact chains (Suttles, 2025). Such solutions can
improve the accuracy of real-time decision-making and
introduce adaptive access control scenarios, but also
require clear regulation at the level of international law
and alignment with data protection standards.

In the context of post-pandemic risk management
in the field of international sporting events, it was worth
highlighting the challenges that were emerging at the
intersection of biomedical, social, information and

&

geopolitical vectors. Although the adaptation of many
crisis protocols has become a sustainable practice in the
organisation of global events, the risks themselves have
not lost their relevance. First and foremost, the prob-
ability of new pandemic threats, which can be of both
viral and bacterial origin, remains high. The evolution
of institutional approaches has already considered the
need to develop early warning systems and adaptive
logistics. However, the challenges of the future may not
be limited to the development of contingency scenarios.
Here, the need for multi-level scenario modelling that
can consider the mutational dynamics of pathogens, cli-
mate change factors, and the social responsiveness of
the population comes to the fore (Table 2).

Table 2. Systematic classification of determinants of public health risk control during international sporting events

Determinant

Elements

Epidemiological profile

The possibility of new pathogens (viral/bacterial); genetic variation and mutational dynamics

of pathogens

Scenario forecasting

Multi-level modelling system; integration of backup epidemiological scenarios

Environmental parameters

Impact of climate change on pathogen transmission; local environmental risks (temperature,

humidity, population density)

Social behaviour

Level of social mobilisation; degree of trust in healthcare systems; public perception of risk

Institutional capacity

Availability of early warning systems; adaptive logistics and cross-national coordination

Technological infrastructure

Use of digital platforms for surveillance; ensuring cybersecurity of personal medical data

Healthcare resources

Vaccination coverage based on medical contraindications; scalability and reliability of

diagnostic tools

Source: developed by the author

Given the data provided, effective control of pub-
lic health risks during international sporting events re-
quired the integration of an interdisciplinary approach
that encompassed both biomedical and socio-institu-
tional factors. The key was to introduce adaptive, digi-
tally supported epidemiological modelling systems that
can respond quickly to changes in pathogenic, environ-
mental and behavioural determinants. One of the con-
stant factors of increased risk was the mass movement
of fans during events. The density, cross-border nature,
and varying levels of vaccination, health insurance, and
awareness create an extremely heterogeneous environ-
ment in which traditional approaches to infection con-
trol lose their effectiveness. A particular challenge was
posed by areas of temporary residence/stay (fan camps,
hostels, hotels, airport transits), where it was difficult to
provide a comprehensive sanitary infrastructure. This
factor further reinforces the need for coordination be-
tween organisers, municipal services and healthcare
systems, as well as the need to expand the responsibili-
ties of logistics partners.

The tendency of public health issue politicisation
was also notable, being manifested in the rhetoric
around vaccination, testing, masks and digital monitor-
ing. Anti-vaccination movements based on misinforma-
tion can significantly reduce compliance with mandatory
standards on the part of both spectators and athletes.
This situation undermined the effectiveness of even the

most carefully designed protocols, as it threatens not
only the epidemiological balance, but also social trust,
which was a key factor in the implementation of par-
ticipatory mechanisms that were the basis of modern
biosecurity management in the sports context. At the
same time, limited international cooperation in health
data exchange remained another significant barrier to
building an effective warning and response system. Al-
though some digital solutions were already being imple-
mented towards integration, their effectiveness was of-
ten hampered by national regulations, lack of common
standards, institutional mistrust and geopolitical ten-
sions. As a result, the system for monitoring the health
of both participants and viewers was often fragmented,
and the ability to detect and localise potential threats
promptly was significantly hampered. All of this showed
that public health risk management at global sporting
events must respond promptly and effectively to exist-
ing challenges and refocus on long-term strategic fore-
sight based on the integration of interdisciplinary data,
flexible coordination mechanisms, and strengthened in-
stitutional trust on an international scale.

Discussion

Since the spread of the coronavirus infection in 2019,
the issue of public health risk management in the con-
text of international sporting events has been at the
centre of professional discussions in the field of sports
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management, epidemiology and digital policy. Strate-
gic approaches that were formed before the pandemic
have undergone transformations that go beyond purely
anti-epidemic response and cover a wide range of or-
ganisational, regulatory, technical and behavioural fac-
tors. In the scientific field, this has led to the formation
of several parallel research vectors, each of which high-
lighted certain aspects of the sports industry’s adapta-
tion to the new era of biological threat. However, the
systematic generalisation and theoretical coherence of
these areas was still in its infancy, which made it neces-
sary to conduct a conceptual analysis of the models that
have emerged in response to global challenges. For this
reason, an approach that can describe the changing role
of sanitary and epidemiological control as a structuring
element of security strategies, based on specific cases
and theoretical interpretation of digital technologies as
a platform for forecasting, verification and management
integration, was used.

For instance, the publication by O. Havryliuk et
al.(2021) were devoted to communicative and discursive
practices in the sports sphere during the pandemic. The
study conducted an in-depth analysis of the transfor-
mation of media communication, highlighting the emer-
gence of new formats for presenting sports content,
changes in rhetoric, and the adaptation of information
space players to new conditions. Within the framework
of the analysis, sports communication was presented as
a means of strengthening trust in events taking place
under restrictions, as well as a tool for normalising ep-
idemiological behaviour. While the study highlighted
information dynamics, this study focused on the organ-
isational and regulatory basis of security, covering not
only athletes, but also ordinary citizens. At the same
time, both approaches recognised the need to synchro-
nise management decisions with communicative logic.
While the author interpreted media communication as a
factor influencing public readiness to comply with rules,
this study addressed procedural clarity and digital pre-
dictability as factors that created the basis for the legiti-
macy of decisions. As a result, this edition expanded the
context of the discussion from media interpretations to
managerial integration, enshrined in digital mechanisms
that simultaneously performed the functions of control
and transmission of normativity.

At the same time, J. Drury et al. (2021) outlined the
issue of behavioural risks during the opening of mass
events during the period of lifting lockdowns. The re-
searchers conducted an in-depth assessment of social
dynamics, trust mechanisms, compliance with restric-
tions, and the potential for collective responsibility as
a factor of stability. The study analysed the conditions
under which participants agree to protocols and found a
dependence on transparency of decision-making, public
involvement in rulemaking, and stability of information
channels. However, this article examined behavioural
variables in the context of digital models that can predict

deviations and detect abnormal trajectories, providing a
new line of interpretation between behavioural sociolo-
gy and analytical digital epidemiology. Such a discussion
revealed the potential for combining humanitarian re-
flection with technological governance, which created a
conceptual space for the formation of models of predic-
tive participation that combined behavioural trends with
scripted interfaces of digital solutions.

A more detailed analysis of the use of digital se-
curity management tools was proposed by C. Meng &
W. Rui (2023). The study was based on the concept of a
multi-level institutional response based on the example
of China. The authors focused on analysing organisa-
tional procedures that included filtering fan flows, ad-
ministering access to facilities, and using QR systems as
a sanitary control tool. The concept of coordination be-
tween municipal authorities and sports institutions was
also given importance. However, for this article, the ap-
proach to the Chinese case was interpreted in terms of
ethical and legal dilemmas related to the exploitation of
personal data. In particular, the analysis of the MY2022
digital app gave grounds to question its effectiveness
without proper external audit and privacy protection
standards. Thus, although both papers dealt with the
same tools, they represented different research per-
spectives. In this case, the comparison helped strength-
en the rationale for the need to introduce standardised
regulations and to bring the issue of digital monitoring
into the realm of interstate legal and social discourse.

J.A.L. Ludvigsen & J.W. Hayton (2020) analysed the
basic organisational framework for the restart of sport-
ing events in a pandemic, with a particular focused on
the structure of responsibility between institutional ac-
tors, risks to public trust and the need for transparent
communication. The analyses described the elements of
ethical support, and adaptation of spatial logistics, and
substantiated the dependence of the effectiveness of
security measures on the quality of interagency coordi-
nation. However, the study also did not reveal the im-
portance of using digital tools, touching on them only in
the form of general references without functional profile
analysis. Instead, this work has demonstrated that digi-
tal solutions such as COCOA or Ehteraz not only facilitat-
ed the localisation of contacts in practice, but also pro-
vided the ability to build scenario models in real-time.
Thus, if J.A.L. Ludvigsen & J.W. Hayton (2020) outlined
the macro-political mechanisms of risk management,
analyses of this study addressed the functional links be-
tween protocols and technology platforms.

When studying the issue of security management
transformation, it was advisable to pay attention not
only to the public, but also to the actual and direct partic-
ipants of athletes’ events. Thus, B.T. Barbosa et al. (2020)
identified the physiological and psychological aspects
of the pandemic’s impact on athletes, in the absence of
tournament activity, restrictions on training processes,
and high levels of anxiety. The study analysed changes
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in exercise regimes, adaptation to training in isolation,
and the consequences for psycho-emotional stability. As
the study addressed only biomedical aspects, strategic
or digital event management was omitted. The correla-
tion between these approaches demonstrated that an
effective management model should incorporate both
epidemiological and logistical dimensions, as well as the
condition of the participants themselves. Furthermore,
this idea was reflected in the findings that highlighted
the need for systematic integration of scenario-based
risk modelling that can incorporate behavioural and psy-
chophysiological variables alongside digital data. In the
context of this aspect of the issue, this article provided
an overview of the University of Pittsburgh’s Risk Predic-
tion Lab and Amazon Web Services, which highlighted
the importance of exploring the dimension of a multifac-
torial security construct, in which digital infrastructure
was one element.

Thus, the study formulated a systematic vision of
the evolution of public health risk management strat-
egies in the international sports context, based on an
interdisciplinary analysis of digital tools, regulatory dy-
namics and organisational practices. A comparison with
relevant scientific works has shown both the breadth of
coverage and analytical specificity of this work, which
can be used to integrate separate approaches to securi-
ty into a single conceptual field and identify new areas of
research, among which the leading ones were risk sce-
nario modelling based on digital behavioural analytics,
ethical coding of biosecurity management decisions and
harmonisation of regulations at the international level to
ensure adaptability to possible future biological threats.

Conclusions

The analysis has shown that modern public health risk
management in the sports context was increasingly
tending to synthesise technological, regulatory and be-
havioural factors within a single adaptive system. Digital
tools, initially introduced as temporary control meas-
ures, have evolved into full-fledged components of the
biosecurity infrastructure, capable of providing not only
operational contact tracing, but also multidimensional
scenario risk modelling based on big data. In this con-
text, the concept of safety has ceased to be a healthcare
issue and has been transformed into a cross-sectoral
strategy, where technological integration, regulatory
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compatibility (in particular, using recommendations of
Ministry of Health, World Health Organization and na-
tional regulations) and institutional trust were interre-
lated factors of resilience. The case studies of the Tokyo
2021 Olympic and Paralympic Games and the 2022 FIFA
World Cup in Qatar demonstrated a gradual shift from
reactive to proactive management models, where proto-
col flexibility, decision transparency and analytical sup-
port form the basis for a new paradigm for organising
sporting events in the face of biological uncertainty.

The study has shown that it was the combination
of proactive risk modelling and inter-institutional coop-
eration that can create the preconditions for timely re-
sponse and sustainability of events in a dynamic epide-
miological context. Despite the comprehensive nature
of the analysis, the limitation of the study was its theo-
retical orientation, since the generalisations and conclu-
sions were based on the analysis of documents, digital
tools and cases without the involvement of empirical
methods that could verify hypotheses, deepen the inter-
pretation of patterns and identify barriers that remained
outside the scope of public analytics. In the future, it is
advisable to develop empirical models for assessing the
effectiveness of digital protocols and their impact on
the behavioural dynamics of participants, define criteria
for international harmonisation of biosafety standards
based on the analysis of regulatory compatibility and le-
gal conflicts, and model multifactorial risks in the sports
environment, incorporating geopolitical instability, polit-
icisation of healthcare and growing cyber threats. Thus,
the study provided a conceptual framework for further
research aimed at improving health management strat-
egies in the context of mass sports events. In combi-
nation with the empirical verification of the proposed
provisions, this creates the potential for the formation
of a stable, transparent and technologically supported
security infrastructure in the global sports context.
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AHoTauyia. [MaHgemia COVID-19 BuUCBITAMAA HeOOXiAHICTb nepernsgy TPaauUIMHUX cTpaTerin 6e3nekmn
MIDKHaPOZAHWX CNOPTUBHMUX 3aX04iB Ta BUCYHYNa Ha NepLUWiA NAaH MMTaHHA FPOMaZACbKOro 3,0POB'A AK CUCTEMHUIA
KOMMOHeHT. JocnifXeHHss Mano Ha MeTi pOo3rnfHyTW TpaHchopmauito cTpaTeriin ynpaBniHHSA 6e3nekor Ha
MacoBUX CMOPTUBHWX 3axo4ax Yy MOCTAaHAeMiUYHin peanbHOCTi. MeTogonoria gocnigxeHHa 6a3yBanaca Ha
BUKOPWUCTAHHI TakMUX HayKOBMX METOAIB, AK CTPYKTYPHUI Ta GYHKLIOHANbHUI aHani3, MetoAau aHanorii Ta
aHaniTUYHOro ornsgy, Wo 3abe3neymno BcebiyHe Ta iHTerpoBaHe BUCBITIEHHA MUTaHHA. Y AOCAIAXEHHI
6yno BM3Ha4YeHO, WO CaHiTapHO-eniAeMioNoriYHMA KOHTPOIbL nepecTtas byTn ApyropsagHOt0 GyHKLIiE Ta CTaB
CTPYKTYPHOO BIiCCHO cTpaTeriyHoro nnaaHyesaHHs. MNpuknagn OniMniicekmx Ta MapaniMnincbkmx irop y Tokio
y 2021 poui Ta YemnioHaty cBiTy 3 ¢yT600y Yy KaTtapi y 2022 poui NpojeMOHCTPyBanu, WO BUCOKUIA piBeHb
epeKTUBHOCTI JOCATaETLCA AK 3a CYyBOPUX OBMeXeHb, Tak i 3a NMOMipHMX cLeHapiis, 3abe3neuyoun Lnpposy
nNigTPMMKY Ta OXOMJeHHs BakumHauieto. Kpim Toro, y gocnigxxeHHi 6yno BnusHaveHo, wo undposi niatdopmum
B COVID-19 Ta nocTKOBigHWI Nepiog CTann LeHTpanbHUMW ANS KOHTPOAK Ta aHaNiTUKWM, MPOrHO3yBaHHA Ta
MOZesIOBaHHS PU3NKOBAHOI MOBeAiHKW. BogHouac 6ynn BuaBneHi 6ap’epu y BUMASAI HEpPiBHOCTI A4OCTyny,
NoNiTM3aLii OXOPOHW 340pOB'A Ta ¢parmMeHTaLii HOPMaTUBHO-NPABOBOI 6a3n. AK BUCHOBOK, Y JOCAIAXEHHI
3anNporNoHOBAaHO BUKOPUCTOBYBATM KOHLIEMLiO iHTErpoBaHOro YMpasaiHHA puU3MKamu, fka nepejbdadac
MiXranysesy KOOpAMHauito, ajanTMBHE cuUeHapHe naaHyBaHHA Ta UMGPOBY MIATPUMKY CUCTEM PaHHBLOrO
nonepegxeHHs. lMpakTU4YHa LiHHICTb AOCAILXEHHS BW3HAYAETLCSA OKPEC/NEHHAM CWCTEMHOI OCHOBU A/
nepeocMUCNeHHs cTpaTeriii 6e3nekn Ha MacoBUX CMOPTUBHUX 3axofax, fka MoOxe 6yTu BUKOPUCTaHa SK
aHaniTM4YHa oCHoBa A5 PO3POOKMN NPAKTUYHUX peKoMeHAaLi
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