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Enhancing human capital for national economic competitiveness...

Abstract. The innovation component, one of the most important parts of which is human capital, is beginning to play
a leading role in the modern conditions of economic development. This determines the research relevance of assessing
its condition and opportunities for its development in different countries. The study aimed to analyse human capital in
developed countries and to find opportunities for using their experience in Kazakhstan. Within the framework of the
research, the possibilities of the Republic of Kazakhstan to increase its competitiveness in the international arena were
assessed. The state of certain components of human capital in the country was also described, namely in the context
of education and health care, and positive trends in these areas were noted. By analysing the experience of developed
countries, ways to increase the level of human capital in the country were shown. Reforms should be aimed at improving
the quality of education and making it more selective: in other words, it should become less accessible to increase its
value. Concerning health care, the country should undertake reforms that would be aimed at developing insurance in
the field to enable the provision of health care services to citizens. The study also showed that by implementing such
reforms, the country can achieve significant positive results in human capital development in the long run. The work
brings new knowledge for assessing the innovativeness of economic development, as well as finding new solutions and

opportunities to improve the state of human capital in Kazakhstan

Keywords: public policy; international relations; innovation; education; health care

Introduction

Innovative economic development is a key factor deter-
mining competitiveness and sustainability in competition
with other countries. It refers to the creation, adoption and
scaling up of new ideas, technologies and approaches that
increase productivity, reduce costs, and improve quality of
life. The latest technologies drive economic growth by cre-
ating new markets, jobs, and development opportunities.
They also play a significant role in addressing global chal-
lenges related to health or the environment. In turn, one
of the most important components of innovative develop-
ment is human capital. It is the totality of knowledge, skills,
experience, and abilities that a country’s citizens possess. It
includes both the level of education of the population and
the innovations they propose and develop. It can also in-
clude the entrepreneurship of the local population, which is
a special personality trait that, among other things, allows
the introduction of the latest technologies. Considering all
the above information, it remains relevant to research the
assessment of human capital in different countries.

Many scientists studied the assessment of the devel-
opment of innovativeness in Kazakhstan. G.K. Issayeva et
al. (2020) assessed the scientificand innovative development
of Kazakhstan. They showed that science and innovation in
Kazakhstan suffer from underfunding, and state funding of
innovation activities is inefficient. In addition, the scien-
tists formed certain recommendations for the formation of
state policy in this direction, but without assessing foreign
experience. Nevertheless, little attention was paid to the
human capital component. A. Kazhmuratova et al. (2020)
assessed the innovative development of Kazakhstan in the
context of solving environmental problems. Scientists not-
ed the importance of introducing new technologies in the
country to operate enterprises and reduce their emissions
into the environment more efficiently. Researches also not-
ed tips for the formation of public policy in this direction,
but primarily in terms of legislation, ignoring other areas.

R.E. Janshanlo et al. (2019) described the existing
trends in the context of human capital management in the
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country. The scholars highlighted the role of increasing life
expectancy, reducing poverty and providing quality educa-
tion for the development of human capital in the country.
However, the study did not provide a detailed analysis of
the factors influencing the effectiveness of these policies.
D. Toimbek (2022) described the formation of human capi-
tal in Kazakhstan, but he did it rather superficially, without
a deep analysis of cause-and-effect relationships. Moreover,
the study lacked empirical data to support its conclusions.
S.S. Baktymbet et al. (2023) analysed human capital
as a driving force of economic growth, emphasising in-
vestments in research and development (R&D) and high-
er education as key factors for improving human capital.
The study identified both the strengths and weaknesses of
Kazakhstan in this regard, and advocated for increased en-
rolment in higher education to align with global trends.
Furthermore, they stressed that improving the quality
of university education and aligning it with internation-
al standards is essential for enhancing the competitive-
ness of the Kazakhstani workforce. Another study by
K. Bokenchin et al. (2024) examined the impact of techno-
logical innovations in Kazakhstan’s mechanical engineer-
ing sector, demonstrating that increased R&D investment
and accelerated technology adoption could significantly
improve production efficiency. Despite the focus on the
industrial sector, the findings underscore the broader sig-
nificance of innovation policies for human capital devel-
opment. However, the research did not sufficiently explore
the role of vocational education and training in preparing
the workforce for these technological transformations.
R.E. Janshanlo et al. (2020) provided a comprehen-
sive analysis of human capital composition in Kazakhstan,
underscoring the need for continuous investments in ed-
ucation, skills, and health to enhance economic perfor-
mance. The authors emphasised the role of human capital
in fostering economic growth and global competitiveness.
Nonetheless, the study was largely descriptive and lacked
comparative insights from other countries with similar
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economic structures. In a similar vein, I. Bumane et
al. (2024) examined the role of human capital in Ka-
zakhstan’s manufacturing industry, demonstrating how
workforce education, skill development, and professional
training contribute to innovation and productivity. They
highlighted the necessity of industry-academia collabora-
tion to ensure that educational institutions produce gradu-
ates with the skills required by the labour market. However,
further research is needed to quantify the specific impact of
various educational initiatives on industrial growth.

The study aimed to assess the state of human capital
in Kazakhstan, as well as in selected developed countries,
and to find opportunities to apply their experience in the
country’s conditions.

Materials and Methods

The study utilised a diverse range of sources for data
analysis. Data from H. Ritchie et al. (2023) were em-
ployed to assess the Human Capital Index, which quan-
tifies human capital development on a scale from 0 to 1.
The index data, provided by the World Bank (2020), were
limited for Kazakhstan, covering only 2010, 2017, 2018,
and 2020. Despite these limitations, the index remained
relevant for examining human capital trends. Addition-
ally, data from the Bureau of National statistics Agen-
cy for Strategic planning and reforms of the Republic of
Kazakhstan (2023; 2024a; 2024b) were analysed to eval-
uate education and healthcare in the country. Although
the dataset was somewhat constrained, it allowed for con-
clusions regarding the development of human capital in
Kazakhstan. All calculations and visualisations were per-
formed using Microsoft Excel. The study covered the pe-
riod from 2010 to 2024, ensuring a more comprehensive
analysis of trends in human capital development.

A systematic approach was applied to construct a
unified model incorporating various factors influencing
human capital. This approach facilitated a more precise as-
sessment and ensured that the study’s conclusions could be
effectively applied in real-world conditions. A comparative
analysis enabled the identification of similarities and differ-
ences in human capital development between Kazakhstan
and selected developed countries, namely the United States,
Germany, France, the United Kingdom, Japan, Canada, and
Australia. The historical analysis allowed for the identifi-
cation of long-term trends in human capital development,
particularly in education and healthcare. Forecasting was
used to estimate the potential future state of human capital
in Kazakhstan based on past and current trends. Abstrac-
tion facilitated the selection of key factors influencing hu-
man capital while limiting extraneous variables. A graph-
ical method was utilised to visualise analysed data, and
statistical research methods were applied for quantitative
data processing and evaluation.

The analysis of education considered key indicators
such as primary school enrolment rates, higher education
accessibility, and public spending on education as a share
of GDP. The healthcare sector was assessed based on the
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number of medical institutions, healthcare expenditures,
and physician density. By incorporating comparative data
from developed countries, the study aimed to identify best
practices and potential policy recommendations for en-
hancing human capital in Kazakhstan.

Results

In modern conditions, one of the main long-term develop-
ment goals of Kazakhstan is innovativeness. There are many
reasons for this. Some of them are quite general: for exam-
ple, innovativeness in general allows to bring great benefits
in the long term by improving the country’s competitive-
ness in the international arena (Sadyrova et al., 2021). It
can also generate large revenues for companies, and thus
replenish the state budget, improving the country’s eco-
nomic and social prospects. Nevertheless, in the context of
Kazakhstan, there are other reasons for this. In particular,
one of the main positions of the country’s foreign trade is
oil, due to which the country’s well-being largely depends
on its sales. Although, on the one hand, the ability to have
and sell to foreign markets large volumes of such resourc-
es brings significant dividends for the country, however, it
has its risks associated primarily with the dependence on
its sales and prices in the international market. As a result,
it is impossible to predict future budget revenues accurate-
ly enough; this significantly complicates the country’s fore-
casting capabilities and prevents it from thinking through
its long-term policy. Thus, the diversification of the coun-
try’s economy remains an important component, and the
development of innovations is an important way to achieve
this. In addition, since the country’s foreign trade consists
primarily of oil, this leads to long-term risks that may arise
when the reserves of this product expire or when coun-
tries switch to renewable energy sources in the long term
(Tjia, 2022). The sale of oil itself also does not create any
added value, which does not create a significant advantage
in its sale. All these factors allow us to better understand
the motivation for increasing the role of innovative devel-
opment in Kazakhstan. Certain steps have been taken in
Kazakhstan to develop human capital in the country. Thus,
the quality of education in higher education institutions
has been improved in the country, although primarily in
large cities, while in small towns the situation remains at
approximately the same level. Certain steps have also been
taken in the context of healthcare reform.

In general, human capital in a country consists of sev-
eral indicators. They can be divided into two main ones:
education (school, higher and formal education) and
health (both physical and mental). Separately, it is possible
mention the experience, innovativeness, and competencies
of citizens, but they somehow depend on the level of edu-
cation in the country (Ponomarenko & Pysarchuk, 2024).
Thus, research in the context of human capital should be
primarily aimed at assessing these components. The most
straightforward method of assessing human capital devel-
opment is the Human Capital Index (World Bank, 2020;
Ritchie et al., 2023). Data for this index are known only in
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2010, 2017, 2018 and 2020 for Kazakhstan; although such
volumes of information do not allow making any conclu-
sions about the state of human capital, they do provide
some information. Thus, in 2010 its value was 0.59, in
2017 - 0.75, in 2018 - 0.78, in 2020 — 0.63. The decrease in
2020 may have been caused by the beginning of the COV-
ID-19 pandemic, but in general, before that, there was an
increase in this indicator, which indicates an improvement
in the situation in terms of human capital. It is worth not-
ing that Our World in Data also conducted a study on how

the level of human capital development interacts with gross
domestic product (GDP) per capita. The data shows that
both indicators are significantly correlated, which means
that there may be a significant relationship between them.

As previously described, one of the components of
human capital development is education. There are vari-
ous indicators for assessing the level of education: for this
paper, it was decided to analyse only a few of them, which
could show the main trends that exist in Kazakhstan. They
are shown in Figure 1.
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730 000 people 180
680 000 ==o==Number of educational institutions, units 170
630 000 160
580 000 150

140
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Figure 1. Data on the number of students in higher education organisations
and the number of institutions in Kazakhstan from 2000 to 2024

Source: compiled by the authors based on Bureau of National Statistics Agency for Strategic Planning and Reforms of the

Republic of Kazakhstan (2023; 2024a)

As can be seen from Figure 1, the number of educa-
tional institutions in the country is gradually decreasing.
Nevertheless, this is not a negative sign: in fact, this trend
is associated with the closure of ineflicient and uncompeti-
tive HEIs, which has generally had a positive impact on the
ability to provide education-related services in the country.
However, in 2024, the number of educational institutions
began to increase. The situation with the number of stu-
dents is not so unambiguous. The number of students grad-
ually increased until 2005, but gradually started to decline

until 2015, after which it started to recover. The number of
students continued to grow in 2023 and 2024, indicating a
steady upward trend. The number of students as of 2022 is
higher than in 2020, but the record numbers were much
higher in 2004. Thus, it is possible to state the existing diffi-
culties in the context of education development in Kazakh-
stan. It is also worth considering data characterising the
health sector. Official statistics do not provide them in large
quantities, but some data can be emphasised from them as
well. Information in this context is shown in Figure 2.

1100
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=== Number of hospital organisations, units === Number of doctors of all specialities, persons

Figure 2. Data on the number of hospital organisations and the number
of doctors of all specialties in Kazakhstan from 2003 to 2023
Source: compiled by the authors based on Bureau of National Statistics Agency for Strategic Planning and Reforms of the

Republic of Kazakhstan (2024b)
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As can be seen from Figure 2, there are two opposite
trends in Kazakhstan in terms of healthcare development.
Thus, the number of hospital organisations in the country
increased until 2007, after which it gradually declined until
2019. However, from 2020 to 2023, the number of hospi-
tals began to grow again, reversing the previous downward
trend. At the same time, the number of doctors has been
steadily increasing. The increase in the number of doctors
can be directly linked to improvements in human capital.
However, the data in the context of the number of hospi-
tal organisations is rather ambiguous. A decrease in their
number should indicate a deterioration in the healthcare
sector as a whole, but this is not the case: the trend is relat-
ed to the liquidation or consolidation of inefficient medical

institutions, which leads to better functioning of the sector.
This indicates that the human capital development situa-
tion is also improving in the healthcare sector.

To better understand the current state of human capital
development in Kazakhstan, a comparison with some other
countries is appropriate. The comparison for one of these
indicators is shown in Table 1.

Table 1 shows the number of populations per 1 univer-
sity in selected countries. Accordingly, the lower this indi-
cator is, the better the level of education in the country and
human capital should be. As can be seen, in Kazakhstan
this indicator is at a fairly good level, although the large
number of universities is also due to their general ineffi-
ciency. Other variables can be seen in Table 2.

Table 1. Estimated population per university in selected countries

Number of universities

Population (millions)

Population per 1 university, thousand

India 5349 1408 263.2
Indonesia 3277 273.8 83.6
USA 3180 331.9 104.4
China 2495 1412 565.9
Brazil 1264 214.3 169.5
Mexico 1139 126.7 111.2
Japan 992 125.7 126.7
France 625 67.75 108.4
Germany 461 83.2 180.5
Poland 408 37.75 92.5
South Korea 401 51.74 129
Canada 383 38.25 99.9
Philippines 366 113.9 311.2
Pakistan 359 231.4 644.6
United Kingdom 337 67.33 199.8
Italy 289 59.11 204.5
Spain 276 47.42 171.8
Turkey 209 84.78 405.6
Kazakhstan 116 19 163.8

Source: compiled by the authors based on S. Galan (n.d.)

Table 2. Selected indicators characterising educational development in selected countries

Share of children of

primary school age who

Population having
attained at least some

Public spending

Average learnin .
9 9 on education as a share

outcomes*

are in school, in 2019 formal education of GDP, %

Kazakhstan 86.9 99.9 416.2 4.45
Ug;tifnitr?;js 94.6 99.7 511.8 6.05
Australia 96.4 99.1 515.7 6.1
Japan 100 99.8 537.7 3.42
Germany 90.1 98.4 517.3 4.66
France 98.9 98.9 510.3 5.5
K%r;fjeodm 99.5 99.9 520.4 5.53

Note: * — average learning outcomes correspond to harmonised test scores across standardised, psychometrically robust

international and regional student achievement tests

Source: compiled by the authors based on H. Ritchie et al. (2023)

As can be seen in Table 2, Kazakhstan has indicators
that lag behind those of developed countries. For exam-
ple, not all children still attend primary school, budget

Scientific Bulletin of Mukachevo State University. Series "Economics”, 12(1)

expenditures are not high enough in this area, and the lev-
el of education remains very low. To find methods to im-
prove the state of human capital in Kazakhstan, it is worth
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evaluating the experience of developed countries. For this
purpose, it is possible to consider the history of the de-
velopment of this component in European countries. In
the 19" and 20™ centuries, there was a clear core-periph-
ery structure in education across Europe: the industrial-
ised core countries, such as Germany, Northern France,
and Scandinavia, had high levels of numeracy and litera-
cy, while the periphery in Western, Southern and Eastern
Europe had lower levels of education (Huang et al., 2021;
Deming, 2022). Similar effects were observed in terms of
urbanisation: people in urban areas were more literate than
those in rural areas. Nevertheless, educational attainment
in the countries improved over time. This was primarily
influenced by government policy, which at the time was
aimed at building new educational institutions to stimu-
late junior and secondary education among the popula-
tion. Subsequently, support for education also increased
among entrepreneurs who needed specialists (Attanasio et
al., 2022; Zhang et al., 2023; Butenko et al., 2023). Thus,
actions towards the formation of a more accessible higher
education system began to be applied. The current model of
education in developed countries, in contrast to post-Sovi-
et countries, is characterised mainly by tuition fees. How-
ever, there are still opportunities for grants or free places
(the number of which is lower than in transition countries).

Thus, the state authorities of Kazakhstan should think
about reforming the existing education system to increase
the efficiency of services provided by educational insti-
tutions. The main problem in the country is that higher
education remains accessible to a fairly wide range of the
population, and it remains much easier to obtain than in
developed countries. As a result, specialists educated in
the country are valued much less, which in turn reduces
the motivation to study among students, which lowers the
level of education and so on. The reform should not only
improve the quality of teaching (which may require sig-
nificant investments from the state budget) but also make
it more difficult to get an education and strengthen the se-
lection process to increase its value. This will improve the
quality of human capital in the country in the long term.
In terms of healthcare systems, they also differ significant-
ly from those implemented in developing countries, par-
ticularly those in transition (Yarovaya et al., 2021; Kuzi-
or et al., 2022). In Canada, for example, the government
finances the bulk (about 70%) of health insurance, while
the private sector provides the services. Insurance is pro-
vided at the provincial level, and many Canadians have
additional private insurance for drugs and dental care. In
the UK, health services are also socialised and financed
by the National Health Service (80% of the sphere is fi-
nanced by the state). That said, most services in the coun-
try are free. Private insurance exists, but it is only used by
about 10% of the population (Angrist et al., 2021; Wang et
al., 2023; Khan et al., 2023). Both countries spend about
10% of their GDP on health care, and the quality of care
is generally good. However, they do not exceed interna-
tional averages.
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The other is the health care system in the United States.
Their system is largely dominated by private companies.
Healthcare services are provided by private medical facil-
ities and doctors. They are provided through both private
and public systems such as Medicare. Despite the variety of
insurance programmes, there are still a significant number
of people in the US without health insurance. Given that
the provision of health services in the country is generally
quite expensive due to the current system, it is often prob-
lematic for such people to get proper medical care (Ng et
al., 2024). Singapore has a different approach: primary
health care in public hospitals is available at low cost and
often free of charge. Private hospitals, on the other hand,
charge a fee for services. In the country, citizens contribute
part of their income to compulsory savings accounts used
for health, education, and social welfare projects, which are
then managed and channelled by the state (Ng et al., 2024).
In France, health insurance is sold by small non-profit or-
ganisations and financed by taxes. Public insurance covers
70%-80% of costs, while voluntary health insurance covers
the remaining costs (Benoit & Coron, 2019). In Australia,
inpatient care in public hospitals is free and includes med-
ical services and prescription drugs. Private health insur-
ance provides access to private hospitals and services not
covered by the public system (Ng et al., 2024). Such a list
could go on for quite some time. The systems that exist in
public countries, although there are some differences, are
generally characterised by some common features. For
example, they all have well-developed health insurance
systems, which, in contrast, are not common in transition
countries and Kazakhstan in particular. Thus, state author-
ities should pay more attention to the opportunities for re-
forms in this area for the development of human capital.

Discussion

Thus, based on the experience of developed countries,
the authorities of Kazakhstan can use some components
related to education and health care reforms. Hence, it is
effective to improve the quality of education in general to
international standards, which can be achieved by closing
uncompetitive universities, restructuring the higher edu-
cation system to make access more selective, introducing
merit-based scholarship programmes, and applying pub-
lic-private partnerships to bring education in line with la-
bour market needs. Concerning health care, it is important
to introduce a comprehensive health insurance system that
combines elements of public and private financing (Péter-
sone et al., 2021). In this context, it would be effective to
increase the role of non-state funds in the country. State
authorities should also allocate a larger share of the budget
to ensure that quality services are available to all citizens
(Ketners, 2024). Despite all this, the country should de-
velop its health insurance programmes to meet the needs
of different population groups. Only by doing so will it be
possible to make significant progress in terms of improving
the efficiency of the healthcare system and increasing the
quality of human capital.
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Human capital formation in the European region was
assessed by R. Hippe (2020). In it, the scientist emphasised
the regional distribution of human capital: the main in-
dustrialised countries have a higher level of human capital,
while the peripheral regions have a lower level. The scholar
believes that this can be influenced by many factors such as
geography, economic development, and government pol-
icies. The importance of individual incentives to invest in
human capital, especially in peripheral regions, was also
emphasised. The role of education in these processes was
also emphasised. Thus, given the increasing role of human
capital in improving the competitiveness of countries in the
world, the scholar writes about the need to give this com-
ponent much more attention than it has at the moment.
The work above also formed a conclusion about the high
role of human capital in countries. It is worth noting, how-
ever, that this component plays a particularly large role for
developing countries since their main goal is to obtain a
higher level of competitiveness in the international arena.
For Kazakhstan, this is also important due to certain pe-
culiarities of the country’s development, in particular, its
dependence on the export of resources and their price in
international markets.

V. Sima et al. (2020) studied the impact of the Indus-
try 4.0 revolution on human capital development and con-
sumer behaviour. Researchers noted that new technolo-
gies, especially digitalisation and information technology,
are changing the way businesses operate. Changes are also
taking place within the concept of innovation capital: it is
becoming a more creative innovation resource, as well as
significantly more valuable. Researchers have also pointed
out that traditional jobs in sectors such as manufacturing
and agriculture may soon be automated, which in turn may
lead to the creation of new jobs in areas such as health and
education. To adapt to these changes, employees need to
acquire new skills, especially digital skills, as well as con-
tinually undertake specialised courses related to retrain-
ing (Alishli et al., 2024). When analysing the drivers that
contribute to the emergence and development of human
capital, scholars pay particular attention to education, de-
scribing its role in providing the population with the right
knowledge and skills to be useful citizens to society in to-
day’s harsh fast-changing environment. Thus, the scholars
write about the need for the state to pay much more at-
tention to the development of human capital; they recom-
mend devoting more resources to supporting such activ-
ities, which could secure the steady improvement of this
component of innovation capital. They also note the need
to pay attention to the development of such components of
human capital development as health care and education.
In Kazakhstan, improving the quality of higher education,
with a possible transition to the model of developed coun-
tries, remains particularly important. In the long term, this
should lead to significant positive results in the context of
the quality of human capital.

S.A. Sarkodie et al. (2020) analysed the impact of indi-
vidual components on China’s economic development, one
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of which was human capital. The scholars observed that the
growth of human capital and fossil fuel energy consumption
in China leads to increased environmental degradation and
emissions. At the same time, human capital was seen as a
critical component of knowledge and skills that contribute
to economic development. In addition, scholars have not-
ed the importance of continuous education and skills de-
velopment to maintain and increase human capital due to
its gradual depreciation over time (diminishing relevance
of past knowledge). This remains relevant for Kazakhstan,
which in general has certain difficulties in terms of the qual-
ity of education provided (Khamzina et al., 2020). Thus,
public policy in this context should focus not only on im-
proving the current efficiency of services provided but also
on creating a flexible system that allows for rapid chang-
es in programmes to keep students’ education up to date.

T. Sultana et al. (2022) examined the relationship be-
tween human capital and economic growth in their study.
The scholars observed that in both developed and devel-
oping countries during the selected period (1980 to 2008),
there was a positive interdependence between human cap-
ital and economic growth in developing countries. In turn,
a different scenario was observed in developed countries.
In particular, increasing life expectancy hurt econom-
ic growth, probably due to population ageing. Only if life
expectancy is excluded, is expenditure on health care and
other educational aspects of human capital contribute to
sustainable growth (Kichurchak, 2024). The study empha-
sises the importance of considering both educational and
health indicators of human capital simultaneously to assess
their impact more accurately on economic growth. Since
Kazakhstan is essentially a developing country (with an
economy in transition), the development of human capital
in the country will lead to a significant economic and social
breakthrough, as noted above.

R. Khan & L.S. Chaudhry (2019) examined the impact
of human capital on employment and economic growth in
developing countries as part of their study. The scholars ob-
served that, for human capital development, governments
in developing countries should allocate more resources to
education. This includes improving the quality of educa-
tion in rural areas, strengthening primary school systems,
ensuring that every child has access to education, improv-
ing school infrastructure, and monitoring the punctuality
and regularity of teachers. In addition, providing not only
primary education but also secondary and tertiary educa-
tion is important. Researchers also recommend paying at-
tention to the health sector to increase the life expectancy
of citizens. This includes providing basic health centres,
free medicines for the less privileged, child and maternal
health centres, clean water, and better sanitation.

Conclusions

Thus, the development of innovation and human capital is
critical to Kazakhstan’s long-term prosperity and econom-
ic stability. As a country heavily dependent on oil exports,
Kazakhstan faces inherent risks associated with volatile oil
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prices and changing global energy trends. To mitigate these
risks and ensure sustainable economic growth, the country
must diversify its economy and invest in innovation, educa-
tion, and healthcare. Innovative development can enhance
Kazakhstan’s international competitiveness, generate reve-
nue for both business and government and pave the way for
economic and social progress.

The research findings highlight key trends in human
capital development. The Human Capital Index for Ka-
zakhstan increased from 0.59 in 2010 to 0.78 in 2018, fol-
lowed by a decline to 0.63 in 2020, likely influenced by the
COVID-19 pandemic. Despite the decrease, the long-term
trend demonstrates an improvement in human capital be-
fore 2020. In the education sector, the number of higher
education institutions declined over time due to the closure
of inefficient universities, while student enrolment showed
fluctuations: an increase until 2005, a decline until 2015,
and a steady recovery thereafter, with growth continuing
into 2023 and 2024. In 2022, the number of students ex-
ceeded 2020 levels but remained below the record highs of
2004. These findings indicate existing challenges in the ed-
ucational system despite ongoing reforms.

The healthcare sector also experienced contrasting
trends. The number of hospital organisations increased
until 2007, declined until 2019, and began growing again
from 2020 to 2023. Simultaneously, the number of doctors
per capita has steadily increased, contributing to human
capital growth. However, the consolidation of healthcare
institutions, while improving efficiency, raises concerns re-
garding accessibility to medical services in some regions.
To enhance human capital, the study proposes reforms in

education and healthcare. Educational reforms should focus
on improving quality and selectivity, ensuring that universi-
ty graduates meet international standards. The introduction
of merit-based scholarships and stricter selection criteria
will enhance the value of higher education. In healthcare,
Kazakhstan should develop a comprehensive insurance
system combining public and private funding, similar to
developed nations. Expanding state insurance coverage and
increasing healthcare spending beyond the current 4.45%
of GDP would improve accessibility and service quality.

Kazakhstan’s commitment to innovative development
and human capital improvement is crucial for long-term
prosperity. By diversifying the economy, strengthening ed-
ucation and healthcare systems, and adopting best practic-
es from developed countries, Kazakhstan can enhance its
competitiveness, reduce its dependence on oil revenues, and
secure sustainable growth. However, achieving these goals
requires long-term investment, strategic planning, and con-
tinuous policy reform. Further research should assess addi-
tional components of Kazakhstans innovative development,
including technological advancements and competitiveness
in new technology production on the international stage.
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AHoTauif. [HHOBAIIITHNIT KOMIIOHEHT, OJTHMM i3 HaVBOXXTMBIIINX CKIQHUKIB SKOTO € JTIOACHKUIT KAITiTas, TTOYMHAE
BifirpaBaTy MPOBiHY POIb y Cy4aCHMX YMOBAaX €KOHOMIYHOTO PO3BUTKY. lle 3yMOB/IIO€ aKTya/lbHICTh HOCIiKEHHS
OLI{HKM JIOTO CTaHy Ta MO>K/IMBOCTEJ pO3BUTKY B Pi3HUX KpaiHaX. MeTo HoCTifKeHH: OyB aHaIi3 TOCbKOr0 KaliTary
B PO3BMHEHMX KpaiHaX Ta IONIYK MOXXIMBOCTEN BUKOPUCTAaHHA IXHbOTO 10cBifly B KasaxcTani. ¥ Mexxax mocmifkeHHA
6yro onineno MoxxmBocti Pecrry6iky KasaxcTan mono mifBuineHH: ii KOHKYpeHTOCIIPOMOXXHOCTI Ha MDXKHapOJHii
apeHi. Takox 6y/10 0OXapaKTepM30BaHO CTaH OKPEMVX KOMIIOHEHTIB JIIOICHKOrO KalliTally B KpaiHi, a caMe B KOHTEKCTi
OCBITM Ta OXOPOHU 3[,0POB’4, i Bifl3HaYeHO MO3UTUBHI TeHeHNiT B iux cdepax. Ha ocHOBI aHaisy HocBiny po3BuHeHNX
KpaiH 0y/I0 BM3HAYeHO IIUIAXY MiIBUIEHHA PiBHA JIIOLCBKOTO KalliTany B Kpaini. Pepopmu maroTh 6yTu cipsAMoBaHi Ha
IiJIBUIEHHA AKOCTi OCBIiTH Ta il Ce/IeKTMBHICTD: IHIIMMIY CJIOBaMy, BOHA Ma€ CTaTV MEHII JOCTYIHOIO, 00 MigBUINTH
ii uinnicTs. oo oxopoHu 3700poB’A, KpaiHi caif nmpoBecTy pedopMy, CIIpsAMOBaHi Ha PO3BUTOK CTpaxyBaHHA Y Wil
cdepi, 1110 JO3BOMNUTD 3a0e3MEeYNTY IPOMAJIAH HeOOXITHUMM MEAMIHIMM IOCTyraMu. [JoC/IipKeHHA TaKoXX I0Ka3asIo, 110
BIIPOBAPKEHHA TaKMX peOpM MOo)Ke IPU3BECTH O 3HAYHUX IIO3UTUBHIX Pe3Y/IbTATiB y PO3BUTKY JIIOfICBKOrO KaIiTamy
B IOBTOCTPOKOBIiT IlepcriekTuBi. Po60Ta MiCTUTD HOBi 3HaHHA I/I1 OLiHKM iIHHOBAaIifIHOCTiI €KOHOMIYHOTO PO3BUTKY, a
TaKO)X OIITYKY HOBMX pillleHb i MOXX/IMBOCTEN /I IOKpallleHHA CTaHy MIOChKOro Kamitany B Kasaxcrani
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Abstract. The aim of this study was to analyse the main environmental challenges of Azerbaijan, their impact on the
economy and international trade, and to assess the role of the quality of human capital in the country’s adaptation
to these challenges and the development of innovative solutions to reduce the negative impact on the environment.
The study used an analytical approach that included the analysis of atmospheric emissions, such as CO,, methane and
nitrogen oxides, the assessment of their economic impact, as well as the analysis of the Human Development Index (HDI)
indicators, which covered the level of education, health and standard of living of the population. The study analysed
Azerbaijan’s environmental challenges, including air pollution, land degradation, water scarcity, and climate change,
highlighting their significant economic impacts, such as losses of 0.11-0.14% of gross domestic product (GDP) from air
pollution, 10-11 billion manats annually from land degradation, and reduced productivity in key sectors. The results of
the study showed that Azerbaijan’s HDI changed from 0.762 in 2019 to 0.722 in 2020 due to the impact of the COVID-19
pandemic, and by 2022 it had increased to 0.760, almost returning to the 2019 level, indicating the effectiveness of
measures to restore the economy and improve the quality of life. The study also found significant disparities in vocational
education levels, with enrolment at only 12.4% of the total number of students in 2020, limiting the country’s innovation
potential. Azerbaijan’s participation in international environmental initiatives, such as cooperation with the Green
Climate Fund, which promotes the introduction of modern technologies in renewable energy, including the development
of solar and wind power plants, was assessed. The results demonstrate that developing human capital, strengthening
environmental culture, and implementing environmentally friendly technologies can contribute to sustainable economic

growth, reducing environmental burdens, and increasing the country’s international competitiveness

Keywords: sustainability; export; renewable energy; climate; workforce

Introduction

The study of environmental challenges and human capital’s
impact on Azerbaijan’s foreign economic activity is highly
relevant amid global transformations. Azerbaijan’s natural
resources and strategic location position it as a key player
in global trade, but climate change, resource depletion, and
industrial impacts threaten its economic stability and com-
petitiveness. Developing skilled human capital is vital for re-
ducing reliance on oil exports and transitioning to a knowl-
edge-based economy. Addressing environmental challenges
while leveraging human capital underscores the need for
a comprehensive approach to sustainable development.

Achieving sustainable economic growth and pre-
serving environmental quality is a challenge for modern
economies. B.R. Rexhepi et al. (2024) studied the impact
of foreign direct investment (FDI), energy consumption
and technological innovation on the economy and envi-
ronment of BRICS countries. FDI promotes growth, but
increases CO, emissions, while innovation reduces them,
increasing environmental sustainability. The integration of
eco-technologies in developing countries and mechanisms
for balancing the economy and the environment need to be
further studied.

Economic growth, foreign investment, and environ-
mental pollution are key topics for developing countries.
T.T. Le et al. (2022) analysed the relationship between FDI,
CO, emissions, and economic growth using a nonlinear
autoregressive distributed lag model. They found that FDI
asymmetrically affects growth in the short run, while pol-
lution influences growth in both the short and long run.
Positive CO, changes boosted growth by 0.662%, while re-
ductions negatively impacted economic activity. The study
highlighted gaps, such as limited analysis of factors like
technology, trade, and logistics, and the need for broader
geographic coverage.
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Economic growth in Africa faces significant challenges,
including low quality human capital and weak institution-
al frameworks. FO. Anetor & O. Vincent (2022) studied
how human capital and institutional quality affect the rela-
tionship between FDI and economic growth in 46 African
countries. The results showed that FDI alone does not stim-
ulate economic growth, but its positive effect is enhanced in
countries with high quality human capital and institutions.
For low-income countries, FDI has a limited effect due to
weak institutions and low technology absorptive capacity
(Ismayilov et al., 2024). Gaps include insufficient research
on specific mechanisms for improving human capital quali-
ty and how to reform institutions to optimise the use of FDL

Human capital development is crucial for econom-
ic growth, especially in diversifying economies (Sadik-
hov, 2024). L. Zeynalli (2020) examined its impact on Azer-
baijan, identifying low education levels, limited healthcare
access, and brain drain as key obstacles. Countries with
stronger human capital achieve faster growth due to high-
er productivity and innovation. The study highlights gaps
in addressing barriers to education and healthcare access
and evaluating the role of innovative technologies in re-
source-limited settings.

The impact of human capital development on econom-
ic growth is critical amid current challenges. H.S. Baghi-
rov et al. (2022) found that investments in IT and econom-
ic diversification enhance human capital and resilience in
Azerbaijan, reducing reliance on oil and gas while sup-
porting agriculture. Gaps include studying long-term war
impacts, global changes, and technology integration for
human capital growth.

Fuel and energy resource development significant-
ly affects Azerbaijan’s economy (Musayeva et al., 2024).
A. Mirheydarova & M. Orujov (2023) highlighted the oil
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and gas sector as a growth driver but a major contributor
to pollution. They stressed the need for economic diversifi-
cation, renewable energy, and stricter environmental laws.
Gaps involve analysing alternative energy impacts and in-
tegration into existing infrastructure.

The link between renewable energy and economic
growth is crucial for countries like Azerbaijan and Hunga-
ry. S.I. Humbatova et al. (2024) found that in Azerbaijan,
economic growth negatively affected hydropower, wind,
and solar energy production, while overall energy supply
remained stable. In Hungary, it reduced CO, emissions and
boosted renewable energy production. Gaps include ana-
lysing long-term economic impacts on renewable energy
and CO, reduction technologies.

Human capital is vital for sustainable development.
S. Piirhani et al. (2022) highlighted professional develop-
ment, labour availability, health, and financial inclusion as
key components. Human capital quality drives economic,
social, and environmental progress, especially through in-
novative technologies. Gaps involve insufficient focus on
gender inequality and reducing environmental risks amid
labour force growth.

The purpose of this study was to analyse the main en-
vironmental problems of Azerbaijan, their impact on the
economy and international trade, and to assess the role of
human capital quality in the country’s ability to adapt to
environmental challenges and develop innovative solutions
to reduce the negative impact on the environment. The
objectives of the study were to analyse the main environ-
mental problems of Azerbaijan, in particular the level of
atmospheric emissions and their impact on the economy
and international trade, to assess the role of human capital
quality in the country’s ability to adapt to environmental
challenges, and to investigate how the development of en-
vironmentally responsible human capital affects the com-
petitiveness of Azerbaijani goods and services in the inter-
national market.

Materials and Methods

The study, conducted in 2019-2022, was comprehensive in
nature and based on an analytical approach that combined
qualitative and quantitative methods of data collection and
analysis. It covered the study of environmental challeng-
es, their impact on the economy and international trade
of Azerbaijan, as well as the analysis of human capital as
a factor of adaptation to modern challenges. The type of
research is applied, focused on solving practical problems
to improve the countrys international competitiveness.
The main sources of data were national statistics, inter-
national reports, scientific articles and analytical studies.
The Human Development Index (HDI) (2024) was used
to assess the level of human capital, covering indicators of
education, health and living standards of the population.
The HDI analysis helped identify the main trends and
challenges related to the development of human capital in
Azerbaijan, including access to quality education, the level
of vocational training and innovative activity.
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The study included an analysis of key environmental
indicators, such as CO_, methane and nitrogen oxide emis-
sions, and their impact on economic activity and interna-
tional trade (Steen, 2001; Sakata et al., 2024). The main
sources of emissions were taken into account, including
industry, energy, agriculture and transport, with a further
assessment of the effectiveness of existing environmen-
tal initiatives. To study the environmental problems of
Azerbaijan and their economic consequences, a table was
used that included an analysis of the main environmental
challenges, their impact on the economy and internation-
al trade based on scientific publications (Bayramli, 2020;
Chepeliev et al., 2024) and official reports (Global Alliance
on Health and Pollution, 2024; Climate Centre, 2024).

In addition, international partnerships were analysed,
such as cooperation with the Green Climate Fund that con-
tributed to the implementation of advanced environmental
solutions (Mammadov, 2024). An important element of the
study was the analysis of the role of environmental aware-
ness of employees in reducing the environmental impact of
production processes and increasing the competitiveness
of products in international markets.

The materials and methods of this study encompassed
a comprehensive analytical approach aimed at studying en-
vironmental challenges and their impact on the Azerbai-
jani economy and international trade, as well as the role
of human capital in overcoming these challenges. Key en-
vironmental indicators, such as CO,, methane and nitro-
gen oxide emissions, were studied to assess their economic
impact. Special attention was paid to the role of education
and vocational training in the formation of environmen-
tally responsible human capital, in particular, disparities in
vocational and higher education coverage and their impact
on the labour market were analysed.

The solution examined the development and integra-
tion of renewable energy, smart technologies and artificial
intelligence (AI) projects in the field of energy manage-
ment. International partnerships, such as initiatives under
the Green Climate Fund, were assessed, as well as coop-
eration with organisations such as the European Bank for
Reconstruction and Development (EBRD) (Bitsadze, n.d.)
to highlight their contribution to Azerbaijan’s progress in
the environmental and economic spheres.

Results

Evaluation of global environmental challenges

Environmental issues are one of the biggest challenges in
the modern world, especially in the context of the grow-
ing impact of economic activity on the environment.
Ecosystems are severely strained by industrialisation, ur-
banisation, rising energy consumption, and the growth of
transportation infrastructure; therefore, sustainable devel-
opment calls for solutions. The examination of atmospheric
emissions, which have a major influence on human health,
air quality, and worldwide economic activity, is one of the
most important components. Industry, energy, transporta-
tion, agriculture, and the domestic sector are the primary
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sources of atmospheric emissions worldwide today. Be-
cause of its large emissions of greenhouse gases like carbon
dioxide (CO,), methane (CH,), and nitrogen oxides (NO,),
industry is a major contributor to air pollution. For in-
stance, in addition to using a lot of energy, the cement and
chemical industries also produce CO, emissions through
chemical reactions related to burning limestone. A major
source of emissions is the metallurgical sector, which uses
high-temperature processes (Sakata et al., 2024).

One of the biggest producers of greenhouse gases is
the energy industry, which mostly depends on fossil fuels
like coal, oil, and natural gas. As the most affordable and
plentiful energy source in many nations, coal contributes
significantly to CO,, SO, and PM emissions. Although
their effects are marginally less significant than those of
coal, the burning of natural gas and oil also contributes to
air emissions. Furthermore, fugitive emissions of methane,
one of the most hazardous greenhouse gases because of
its high potential heat-trapping capacity, are a by-product
of the extraction and transportation of energy resources
(Steen, 2001; Zlenko & Isaikina, 2020).

Another significant source of air pollution is the trans-
portation industry. CO,, NO,, and volatile organic com-
pounds are released as a result of the increasing number of
automobiles, airplane trips, and sea transportation. Because
of the high concentration of pollutants, road transportation
using antiquated internal combustion engines that do not
adhere to contemporary environmental requirements is a
significant challenge for megacities. Simultaneously, the
lack of adoption of hybrid and electric vehicles slows down
the industry’s efforts to reduce pollution (Steen, 2001).

Air emissions are also significantly influenced by ag-
riculture. The amount of greenhouse gases in the atmos-
phere is greatly influenced by methane released during the
production of rice and livestock as well as nitrogen oxides
from the use of nitrogen fertilisers. Furthermore, burning
agricultural waste results in high concentrations of fine
particulate matter (PM, ), which deteriorates the quality
of the air in rural areas and nearby areas (Guliyeva, 2023).

The amount of economic activity and the composition
of the economy are directly correlated with the amount
of emissions into the atmosphere. Emissions often rise in
emerging nations in tandem with increases in industrial
production and energy use. For instance, rising industrial
production and fast urbanisation are frequently coupled by
rising fossil fuel usage, which causes air pollution to rise
sharply. In wealthy nations, things are frequently a little

different. They can reduce emissions while experiencing
economic growth because of the advent of energy-efficient
technologies and the shift to a green economy. Carbon cap-
ture and storage technology, for instance, help lessen the
impact of conventional energy facilities, while the usage
of renewable energy sources, such solar and wind power,
can lower CO, emissions. Global trends indicate that na-
tions like China and India, which have sizable populations
and rapid economic expansion, continue to be the biggest
contributors to atmospheric emissions. Meanwhile, these
nations are progressively implementing more stringent en-
vironmental regulations, which could eventually alter the
course of events (Dziejarski et al., 2023).

Global economic cycles are also associated with chang-
es in emissions. Emissions have temporarily decreased dur-
ing economic crises, such as the COVID-19 epidemic or
the 2008 financial crisis, due to sharp drops in industrial
production and energy use. Nevertheless, these downturns
are often brief, and as soon as the economy improves, emis-
sions swiftly reach or surpass their prior levels (Avgousti et
al., 2023). The economy of the globe are severely challenged
by environmental difficulties. Because of increased sick-
ness, decreased productivity, and shortened life expectan-
cy, air pollution raises healthcare expenses. For instance,
long-term respiratory conditions brought on by elevated
airborne particulate matter lower worker productivity and
raise medical expenses.

The economy of the globe are severely challenged by
environmental difficulties. Because of increased sickness,
decreased productivity, and shortened life expectancy, air
pollution raises healthcare expenses. For instance, long-
term respiratory conditions brought on by elevated air-
borne particulate matter lower worker productivity and
raise medical expenses. The significance of environmental
issues in global trade is growing. Due to the implementa-
tion of carbon taxes and stringent environmental regula-
tions in importing nations, countries with high pollution
levels are experiencing a decrease in demand for their
goods. The Green Deal, for instance, is being implemented
by the European Union with the goal of lowering carbon
emissions at every stage of the production process. Because
of this, exporters that rely on conventional energy sources
face difficulties and must adopt environmentally (Avgous-
ti et al., 2023). Table 1 summarises the main environmental
problems in Azerbaijan and their economic consequences,
including the impact on international trade and the esti-
mated economic losses.

Table 1. Main environmental problems and their economic consequences in Azerbaijan

Environmental .
Primary causes

Economic consequences

Estimated economic losses

Impact on international trade

problem

Air pollution 1. Oil and Gas Industry (oil extraction,
transportation, refining).

2. Industrial Activities (metallurgical
plants, emissions of NO,, CO,, etc)
3. Vehicle Emissions.

4. Agricultural Practices (excessive
use of fertilisers and pesticides).

5. Energy Production (thermal

power plants, emissions of SO,, NO,,
particulate matter).

issues.

1. Health care costs due
to respiratory diseases.
2. Decreased worker
productivity due to health

3. Cost of air pollution
control measures.

1. The economic costs of air
pollution are estimated to be
between 0.11% and 0.14% of
gross domestic product (GDP)
due to lost productivity from
pollution-related diseases.

2. Particulate emission damage
accounts for about 0.166%

of gross national income as
adjusted savings.

1. Non-compliance with
environmental standards
can lead to trade barriers or
sanctions.

2. High levels of air pollution
can deter foreign investors
prioritizing sustainability.

3. Stricter regulations in
international markets could
hinder trade.
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Environmental

problem Primary causes

Economic consequences

Impact on international trade

Table 1, Continued

Estimated Economic Losses

Land degradation 1. Soil Erosion (water and wind
erosion).

2. Salinisation (salt accumulation

in soils due to groundwater
evaporation).

3. Loss of Natural Vegetation
(reduction of soil-protective
vegetation cover).

4. Intensive Use of Lands (high
economic development and
exploitation of lands without
protective measures).

5. Unfavourable Climatic Conditions
(harsh farming conditions).

6. Inadequate Agricultural Practices
(lack of proper soil protection).

1. Decreased agricultural
productivity.

2. Increased soil
restoration costs.

3. Loss of arable land
affecting food security.
4. Losses from soil
erosion are estimated

at approximately 10-11
billion manats annually.

1. Reduced agricultural
productivity, especially for
export crops like cotton,
diminishes Azerbaijan's
competitiveness in global
markets.

2. Damage to trade routes
due to increased flash floods
or mudslides from land
degradation.

Annual damages from soil
erosion alone are estimated
at approximately 10-11 billion
manats.

Water shortage 1. Climate Change (reduced
precipitation and increased
evaporation).

2. Inadequate Infrastructure (outdated
canals, wastewater treatment issues).
3. Mismanagement and Corruption
(lack of oversight in resource
distribution).

4. Agricultural Practices (inefficient
irrigation, salinisation).

5. Geopolitical Factors (dependence
on external water inflows).

6. Urbanisation and Population
Growth (increased demand for water
in cities).

1. Increased costs for
water transportation and
management.

2. Impact on agriculture
due to water scarcity.

3. Increased competition
for water resources.

1. Water scarcity impacts key
sectors like oil, gas, agriculture,
and manufacturing, reducing
productivity and trade potential.
2. Geopolitical tensions could
further strain international trade

if disputes over water resources

occur.

Oil resource
depletion

1. Natural Decline of Major Fields
(e.g., ACG field).

2. Aging Infrastructure and Lack of
New Discoveries.

3. OPEC+ Production Cuts (voluntary
reductions in quotas).

4. Global Market Dynamics
(fluctuating demand and prices).

5. Geological Limitations (complex
geology in Caspian Sea).

1. Reduced national oil
revenue.

2. Increased costs

for technological
advancements to maintain
production.

3. Potential job losses in
the oil sector.

4. Oil contribution to GDP
has been around 30% in
recent years.

1. A decline in oil exports
directly impacts Azerbaijan's
trade balance, given that oil and
gas account for about 95% of
exports.

2. As global demand for fossil
fuels fluctuates, Azerbaijan's
trade may be impacted by the
transition to cleaner energy
sources.

1. The decline in oil exports
could lead to significant
reductions in government
revenue and export earnings.
2. Potential GDP decline by up
to 3.3% by 2060 due to global
climate policies reducing fossil
fuel demand.

1. Lack of Effective Waste
Management Infrastructure (absence
of waste collection systems,
treatment facilities, and recycling
centres).

2. Insufficient Regulatory Framework
(gaps in legislation, unclear roles
among institutions).

3. Industrial Activities (oil refineries,
chemical plants, hazardous waste
generation).

4. Inadequate Data Collection (limited
official records on industrial waste)

5. Economic Growth without
Sustainable Practices (increase in
industrial output without proper waste
management).

Industrial waste
accumulation

1. Increased costs for
waste management and
environmental clean-up.
2. Health costs due to
pollution exposure.

3. Loss of public trust in
industrial operations.

4. Azerbaijan generated
approximately 3,778.2
thousand tons of primary
waste in 2021.

5. Cost savings from
improved waste
management practices
can be between 52,000 to
63,000 AZN annually for
SMEs.

1. Inefficient waste
management practices could
lead to delays in production
and trade, increasing costs and
regulatory challenges.

Climate change 1. Temperature Increase (rapid
warming due to emissions).

2. Greenhouse Gas Emissions (fossil
fuel-based economy).

3. Changes in Precipitation Patterns
(decreased rainfall, increased floods).
4. Glacier Melting and Snow Cover
Changes (affects water availability).

1. Reduced agricultural
productivity (cotton,
irrigation-dependent
agriculture).

2. Increased frequency
and intensity of droughts
exacerbate water scarcity.
3. Vulnerability to global
decarbonisation efforts.
4. Climate action seen as
economically beneficial
for diversifying economy
5. Heat events increase
health risks, including
longer malaria seasons.
Rising temperatures and
changing precipitation
patterns reduce
agricultural productivity.

1. Climate change impacts
sectors like agriculture,
infrastructure, and tourism,
which directly affect
Azerbaijan's trade with global
partners.

2. As global markets shift
towards cleaner energy
sources, Azerbaijan's fossil fuel
exports may face challenges.

1. Projected GDP reductions
due to climate change could
reach up to several percent
over coming decades.

2. Annual costs from extreme
weather events amount to
approximately USD 70-80
million annually.

Source: compiled by authors based on G. Bayramli (2020), M. Chepeliev et al. (2024), Global Alliance on Health and

Pollution (2024), Climate Centre (2024)

The analysis of the main environmental issues and
their economic implications for Azerbaijan presented
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in the table shows that these problems have a significant
impact on the national economy and international trade.
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Environmental degradation, in particular due to air pollu-
tion, land degradation, water scarcity, and climate change,
not only increases healthcare and infrastructure costs,
but also reduces the country’s competitiveness in inter-
national markets. The lack of effective environmental reg-
ulations can lead to trade barriers and sanctions, as well
as a decrease in the country’s investment attractiveness.
Given the close link between economic activity and en-
vironmental challenges, Azerbaijan needs to take active
measures to improve natural resource management and
reduce negative environmental impacts. The government
should develop sustainable development strategies that
include both adaptation to climate change and efficient
use of natural resources to ensure long-term economic
stability and maintain competitive advantages in the in-
ternational arena.

Assessing the impact of human capital on adaptation

to environmental challenges

The quality of human capital is one of the key elements that
influence the economic development of a country and its
ability to adapt to modern challenges. In Azerbaijan, hu-
man capital is formed through education, professional de-
velopment and innovation potential, which are the basis
for the development of the competitiveness of the national
economy. The education system of Azerbaijan covers sev-
eral levels: pre-school education (up to 6 years), primary
education (4 years), general secondary education (5 years),
complete secondary education (2 years), vocational sec-
ondary education (1-4 years depending on the program)
and higher education (bachelor’s degree - 4-5 years, mas-
ter’s degree — 1.5-2 years, doctoral degree — 3-4 years).
Despite the availability of general education, its quality re-
mains average, and there is a disparity between general and
vocational education (The Republic of..., 2020).

In 2020, 76% of the adult population had secondary
education, 16.6% had higher education, and 7.4% com-
pleted only primary education or did not receive it at all
(European Training Foundation, 2021). In 2020, about
164 thousand people participated in vocational educa-
tion, which was only 12.4% of the total number of stu-
dents, 1.6% less than in 2019 (European Training Foun-
dation, 2023). This indicates a low level of participation
in vocational education, which is a serious challenge for
human capital development. Higher education also fac-
es challenges in meeting the current needs of the labour
market. Low participation in vocational secondary educa-
tion is a significant obstacle to the formation of a compet-
itive labour market. The Azerbaijani government is taking
steps to increase the accessibility of vocational education
through the involvement of employers in the training pro-
cess. The State Employment Agency organises profession-
al development programs, including the development of
career counsellors and centres at higher education insti-
tutions. In addition, measures are taken to improve the
skills of teachers through programs of the Centre for Pro-
fessional Development aimed at improving curricula.
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Human capital plays a crucial role in creating an inno-
vative economy. The development of innovative potential
is supported by government initiatives aimed at modern-
ising the educational system and introducing digital tech-
nologies. Educational transformation focuses on adapting
curricula to the requirements of the modern labour market
and integrating new technologies into the learning pro-
cess. The government is also promoting international co-
operation with organisations such as the European Train-
ing Foundation to implement projects to develop digital
skills and support the green transition of the economy.
An analysis of the quality of human capital in Azerbaijan
shows some achievements in education, professional de-
velopment, and innovation potential. However, challenges
remain: low participation rates in vocational education, a
declining share of students in vocational and higher educa-
tion, and the need to further improve digital technologies
(European Training Foundation, 2024). The HDI of Azer-
baijan for the period 2019-2022 shows noticeable fluctua-
tions, indicating the impact of both internal and external
factors on the socio-economic situation in the country.
In 2019, the HDI was 0.762, confirming the stable level of
development of the country. However, in 2020, this indi-
cator decreased to 0.722, which can be explained by the
consequences of the COVID-19 pandemic, which caused
an economic downturn, a slowdown in income growth,
worsening employment conditions, and limited access to
educational and medical services. The gradual recovery of
the economy in 2021 contributed to an increase in the HDI
to 0.738, reflecting the adaptation of the labour market,
stabilisation of social programs, and the implementation of
state initiatives to support the population. In 2022, the indi-
cator reached 0.760, which almost returned the country to
the level of 2019, indicating the effectiveness of measures to
restore the economy and improve the quality of life of citi-
zens. Changes in the HDI over this period demonstrate the
country’s vulnerability to global challenges and the need
for a strategic approach to human capital development. The
recovery of indicators after the crisis indicates Azerbaijan’s
ability to adapt to changes and ensure a gradual improve-
ment in the quality of life of the population. However, the
issue of strengthening the education and healthcare system,
increasing the level of citizens’ incomes and reducing so-
cial risks remains relevant, which can contribute to further
growth in the HDI and improving the country’s interna-
tional competitiveness.

Azerbaijan is making significant progress in imple-
menting innovative solutions aimed at reducing its envi-
ronmental impact, although these initiatives are still in the
early stages of implementation. One of the key areas is the
use of modern technologies in cities to create conditions
for sustainable development. In particular, the capital Baku
is actively implementing smart city technologies aimed at
improving the efficiency of urban infrastructure. For exam-
ple, modern traffic management systems allow optimising
traffic flows, which reduces air pollution and improves the
quality of life of residents. These measures also include the
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development of electric transport, which reduces green-
house gas emissions in the urban environment. Agriculture
is also an important area for implementing innovative envi-
ronmental solutions. Companies such as Frendt are work-
ing to create climate-resilient practices that aim to reduce
the environmental impact of the agricultural sector. This
includes the use of modern technologies to reduce pesti-
cide use, optimise water resources, and reduce greenhouse
gas emissions. Such initiatives help make the agricultural
sector more efficient and environmentally friendly, while
increasing its competitiveness in the international market.

The development of renewable energy sources is an-
other key aspect of Azerbaijan’s efforts to reduce its en-
vironmental footprint. The country is actively investing
in the creation of large-scale solar farms and wind farms,
which are part of the Green Energy Hub project. This helps
to reduce dependence on traditional energy sources such
as oil and gas, which are the main contributors to air pol-
lution. At the same time, the development of hydropower
contributes to ensuring a stable supply of clean energy that
meets the principles of sustainable development (Hamido-
va & Samedova, 2024; Nuriyev, 2024).

In the energy sector, special attention is paid to the in-
troduction of AI, which can significantly improve the effi-
ciency of energy management. For example, Alis used to op-
timise energy production, distribution, and consumption,
which reduces losses in power grids and cuts greenhouse
gas emissions. Besides, AI technologies are used for predic-
tive maintenance of energy infrastructure, which ensures its
stable operation. In particular, such systems are used at wind
power plants, which helps to increase their efficiency and
reduce maintenance costs (World Economic Forum, n.d.).

International cooperation is an important tool for
implementing innovative solutions in the field of environ-
mental protection. Azerbaijan is actively involved in glob-
al climate initiatives, such as Conference of the Parties 29
(COP-29), where issues of sustainable development and
reducing environmental impact are discussed. Participa-
tion in such events allows the country to gain access to best
practices and technologies, as well as to develop partner-
ships with other countries and international organisations.
In particular, cooperation with the World Economic Forum
contributes to the implementation of advanced solutions in
the field of energy efficiency and decarbonisation of urban
energy systems (Nuriyev, 2024).

Among the promising areas of international co-
operation is the implementation of pilot projects that

demonstrate the effectiveness of modern environmental
technologies. For example, through a partnership with
BrainBox, Al systems were implemented to improve the
energy efficiency of buildings, which reduced energy con-
sumption by 30% and emissions by 25-30% (World Eco-
nomic Forum, n.d.). Such initiatives serve as an example
for other sectors of the economy seeking to implement sim-
ilar innovations.

Notwithstanding its notable accomplishments, Azer-
baijan still confronts certain obstacles that prevent envi-
ronmental innovations from developing further. Increas-
ing investment in green infrastructure, reducing reliance
on fossil fuels, and increasing public awareness of environ-
mental issues are the three key challenges. In addition to
supporting the integration of contemporary technology
into different economic sectors, it is imperative to maintain
a balance between environmental standards and econom-
ic progress. As a result, Azerbaijan exhibits the capacity to
apply creative solutions to lessen their impact on the envi-
ronment. This is accomplished by using Al technologies,
developing sustainable energy sources, and taking part in
global projects. Further progress in this area is possible
with a comprehensive approach that includes attracting in-
vestment, developing educational programs, and strength-
ening international cooperation.

Azerbaijan pays considerable attention to the devel-
opment of environmentally friendly technologies, attract-
ing government programs, international cooperation and
private investment. This approach helps the country to
simultaneously reduce its dependence on fossil fuels and
implement innovative solutions to reduce its environmen-
tal impact. The main areas of focus include modernisation
of energy infrastructure, development of renewable energy,
stimulation of the green economy, and support for environ-
mentally friendly transport.

One of the main projects is the Green Climate Fund in-
itiative, which involves the introduction of an early warning
system and climate technologies. The Azerbaijani govern-
ment is also actively cooperating with international finan-
cial organisations such as the EBRD and the World Bank to
develop energy efficiency in buildings and create a roadmap
for oftshore wind energy. Private partners such as Masdar
and Fortescue Future Industries are developing large-scale
renewable energy projects. For a more detailed understand-
ing of the role of public and private initiatives, Table 2 shows
the key areas of investment, their volumes, and the project-
ed impact on the country’s economy and environment.

Table 2. Key investment areas in the development of environmentally oriented technologies in Azerbaijan

Investment area Funding amount

Early Warning System USD 35 million

Coverage of 5.71 million people; disaster risk

Expected impact Source of funding

reduction Green Climate Fund

Offshore Wind Energy USD 1 billion (expected)

Installation of 7 GW by 2040 World Bank, IFC

Public Building Modernisation USD 50 million

30% reduction in energy consumption

EBRD

Renewable Energy Projects

(Masdar, FFI) USD 12 billion

Production of 12 GW of renewable energy

Private Investments

Source: compiled by authors based on Azerbaijan to Strengthen Climate Resilience Through Early Warning Systems

(2024), K. Mammadov (2024), J. LaPorte (2024)
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The table indicates that private and international fund-
ing is crucial to the adoption of environmental technolo-
gies. Specifically, funding renewable energy initiatives, like
offshore wind farms, can diversify energy sources and dras-
tically cut CO, emissions. Support for government initia-
tives, like modernising buildings and creating eco-friendly
transportation, also contributes to lowering greenhouse gas
emissions and increasing energy efficiency. Asaresult, Azer-
baijan exhibits a thorough approach to environmental mod-
ernisation by integrating private investment, international
collaboration, and indigenous resources. This enables the
nation to support sustainable economic and social develop-
ment in addition to addressing the present climatic issues.

Development of environmentally responsible

human capital

Employees’ environmental awareness is a key factor in en-
suring the high quality of goods and services, especially in
the context of modern sustainable development. In Azer-
baijan, environmental responsibility is being strengthened
through educational initiatives, professional training, and
support for youth projects. Programs such as NEBOSH
Environmental Awareness at Work help raise employees’
awareness of the rational use of resources, optimisation
of production processes, and the introduction of environ-
mental technologies. Through these initiatives, companies
reduce their environmental footprint while improving pro-
ductivity and competitiveness. Organisations such as EkoS-
fera focus their efforts on fostering environmental respon-
sibility among the public and businesses. Their projects
help businesses integrate environmentally friendly solu-
tions into production processes, which increases consumer
confidence in products and services. In addition, such ini-
tiatives help avoid reputational risks associated with viola-
tions of environmental standards (Marziale, 2024). Youth
initiatives, such as Youth Climate Envoys, create a platform
for implementing innovative solutions aimed at protecting
the environment. Young employees offer new ideas on how
to reduce energy consumption and use resource-saving
technologies, which has a positive impact on the quality of

goods and services (UNICEF, 2023). Employees that care
about the environment also help to make better use of en-
ergy resources. In addition to cutting expenses, optimising
energy use in production processes also lessens the negative
effects on ecosystems. For companies looking to fulfil global
standards and accomplish their environmental objectives,
this adds value. Therefore, increasing the environmental
awareness of employees not only enhances the quality of
products and services but also lays the groundwork for an
ecologically conscious company that satisfies the demands of
contemporary customers and international market trends.

The development of environmental culture in Azer-
baijan plays an important role in increasing the country’s
competitiveness in the international market. Government
support, international cooperation and promotion of the
green economy are key factors in this process. Azerbaijan’s
efforts to implement environmentally friendly practices
demonstrate its commitment to meeting global standards
and meeting the needs of environmentally conscious con-
sumers and investors.

Government support is critical to fostering an envi-
ronmental culture. National programs aimed at protecting
nature and sustainable development raise public awareness
and create a solid foundation for environmental initiatives.
In addition, Azerbaijan’s active participation in interna-
tional climate events, such as COP-29, and green econo-
my initiatives demonstrate the country’s commitment to
addressing environmental challenges and taking a leading
position in global sustainable development efforts.

The integration of environmentally friendly technol-
ogies and practices into production processes strengthens
Azerbaijan’s competitive advantages. Growing consumer
demand for environmentally responsible products empha-
sises the importance of such innovations. The use of green
technologies allows enterprises not only to meet market
expectations, but also to reduce production costs and in-
crease operational efficiency, which helps to strengthen
their position in the international market. As shown in Ta-
ble 3, the development of an environmental culture directly
affects competitiveness.

Table 3. Impact of environmental culture on key economic indicators

Impact Direction
Energy Efficiency

Benefits for the Economy
Reduction of energy resource costs

Potential Outcomes
Increased profitability of enterprises

Environmental Certification

Access to new international markets

Expansion of export volumes

Innovative Technologies

Use of environmentally friendly production
processes

Growth in demand for products

International Cooperation

Attraction of international funding

Implementation of large-scale
infrastructure projects

Awareness Raising

Formation of environmentally conscious
workers and consumers

Increased trust in brands and products

Source: compiled by authors

The development of an environmental culture is an
integral part of the economic strategy that contributes to
the country’s competitiveness in the international market.
Implementation of environmental standards in produc-
tion processes allows to improve product quality, reduce
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production costs and expand access to new markets. Azer-
baijan, using its resources and international partnerships,
has the opportunity to set an example for other countries in
the region by integrating environmental principles into all
aspects of economic activity. To achieve this, it is necessary
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to expand environmentally oriented initiatives, strengthen
international cooperation, and invest in the green sector.

Discussion

The review of environmental challenges and the impact of
human capital is extensive, because it allows us to assess
how human capital contributes to adaptation to modern
environmental challenges and ensures sustainable econom-
ic development. In the context of global climate change and
growing demands for environmental responsibility of com-
panies and states, the development of an environmental
culture, innovation and investment in human capital is be-
coming a key factor in competitiveness at the international
level. This also creates the basis for the introduction of new
technologies, improving product quality and reducing the
negative impact of economic activity on the environment.

This study and the work of M. Alalawneh (2020) ex-
amined the role of human capital and FDI in driving eco-
nomic growth. M. Alalawneh emphasised the importance
of investing in education and professional development for
the long-term stability of the economy, which was consist-
ent with the findings of this study on the role of environ-
mental awareness of workers in improving the quality of
goods and services. M. Alalawneh focused on their impact
on infrastructure and employment, while this study em-
phasised the link between FDI and the introduction of en-
vironmentally friendly technologies and the development
of a green economy. When considering global challenges,
M. Alalawneh focused more on general economic aspects,
while this study analysed the specifics of Azerbaijan and its
international competitiveness.

Comparing the study by C. Diebolt & R. Hippe (2018)
that examined the relationship between human capital and
economic development in European regions using data for
the period 1850-2010, both similarities and differences can
be identified. C. Diebolt & R. Hippe used literacy and nu-
merical skills as the main indicators of human capital, con-
firming the impact of historical levels of education on mod-
ern regional economic development. Similarly, the present
study also recognised the role of human capital, but em-
phasised its importance for stimulating investment in tech-
nology and increasing the competitiveness of enterprises.
However, differences in approaches were also evident.
The study by C. Diebolt & R. Hippe focused on regional
differences within Europe, using data from a long period,
including the 19" and 20" centuries, to identify the rela-
tionship between historical factors and current economic
performance. This study, by contrast, focuses on specific
contemporary conditions and analyses historical trends to
a lesser extent.

C.-H. Choi et al. (2024) investigated the impact of hu-
man capital on the sustainable development of internation-
al trade in BRICS countries, using a Vector AutoRegression
model to analyse the relationships between key economic
variables such as FDI, exports, imports, and GDP. Their
study showed that human capital has a significant impact
on economic growth and international trade, in particular
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through its positive impact on GDP in most BRICS coun-
tries, with the exception of China. It was found that in Chi-
na there is a two-way causality between human capital and
FDI, while in Brazil there is a one-way causality from FDI
to human capital. This study, in turn, focuses on the role
of human capital in environmentally oriented economic
initiatives, such as the introduction of environmental tech-
nologies and the development of an environmental culture,
especially in Azerbaijan. In contrast to C.-H. Choi et al. this
study focused more on the impact of environmental respon-
sibility on a country’s competitiveness in the international
market. In particular, it looks at how the development of
employees’ environmental awareness and innovative prac-
tices contributes to the quality of goods and services, which
positively affects the country’s economic position.

A.B. Dankyi et al. (2022) investigated the relationship
between human capital, FDI, and economic growth in
ECOWAS countries. The study by A.B. Dankyi et al. fo-
cused on the impact of such factors as the level of urban-
isation, the use of renewable energy, and the degree of in-
tegration of human capital into production processes. The
study found that human capital development is a critical
factor for attracting FDI, which in turn contributes to eco-
nomic growth through increased productivity. At the same
time, it emphasises that the lack of investment in quality
education and training significantly limits the potential of
ECOWAS countries to achieve sustainable development. In
contrast, current study focuses on the role of human capital
in adapting to environmental challenges and its impact on
a country’s international competitiveness. The focus here
is on the environmental component, while the study by
A B. Dankyi et al. was dominated by an economic approach
with a focus on traditional growth factors such as FDI. At
the same time, both studies recognised the key role of hu-
man capital as a driver of development, but A.B. Dankyi et
al. did not consider the environmental aspect, which was
an important element of this study.

In the study by T. Yildiz et al. (2022), human capital
was considered as a tool for raising the environmental
awareness of the population and implementing practices
that contribute to the conservation of natural resources and
reducing the ecological footprint. This study, on the other
hand, focused on the impact of human capital on the eco-
nomic competitiveness of the country and the development
of environmentally friendly technologies. Both works rec-
ognised the importance of education in the formation of
human capital, but in T. Yildiz et al., education was empha-
sised as a means of improving environmental behaviour,
and in this study, as a platform for creating innovative solu-
tions and increasing competitiveness in the international
market. At the same time, in T. Yildiz et al., the issues of
the impact of human capital on the environmental state
were mainly considered, while in this study the emphasis
was placed on the economic aspect and its environmental
consequences. The results of both studies show that the de-
velopment of human capital contributes to solving mod-
ern global challenges, but the approaches to assessing its
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impact and the final conclusions differ depending on the
priorities. The study by T. Yildiz et al. focused on environ-
mental benefits, while this study focuses on economic and
international competitiveness.

This study examines the impact of environmental cul-
ture and human capital on international competitiveness,
while J. Huang & E Li (2019) focused on the role of human
capital FDI, and innovation intensity in achieving regional
economic growth. J. Huang & E Li emphasised that FDI,
combined with high levels of human capital, can promote
technological progress, but dependence on foreign invest-
ment can limit local economic autonomy. This study, in
contrast, emphasises how the development of environmen-
tal culture and the adoption of green technologies enhance
economic competitiveness, in particular through com-
pliance with global sustainable development standards.
J. Huang & F. Li emphasised quantitative analysis of inno-
vation activities in China’s regions, while this study focus-
es more on qualitative analysis of environmental practices
that affect a country’s reputation in the international mar-
ket. J. Huang & E. Li focused on the economy’s dependence
on investment in science and technology, while this study
emphasises the importance of environmental awareness
and its impact on investor and consumer confidence.

Current study examines the relationship between
human capital, environmental culture, and international
competitiveness, while A. Abbas et al. (2021) study focused
on the impact of human capital on FDI attraction in de-
veloping countries. Both studies emphasise the importance
of human capital for economic development, but their fo-
cuses differ significantly. A. Abbas et al. have extensively
examined the impact of education and worker skill levels
on the ability to attract FDI, indicating that high levels of
tertiary education enrolment are key factors for investors.
Current study, in turn, focuses more on the development of
environmental culture as part of human capital that con-
tributes to the implementation of sustainable solutions and
increased economic competitiveness. A. Abbas et al. study
found that employee compensation plays a critical role in
attracting foreign investment. This is consistent with the
findings of this study, which emphasises the importance of
cost-effective use of human capital, but emphasises the en-
vironmental aspects of its development.

A. Sarwar et al. (2020) examined the relationship be-
tween human capital, financial development, and eco-
nomic growth in developing countries, with a particular
focus on the interactive effects between these factors. Their
analysis highlights that high-quality human capital pro-
motes economic growth when combined with an efficient
financial infrastructure. The authors also emphasise the
need for investment in education and training to increase
labour productivity and attract foreign investment. Similar
to A. Sarwar et al. findings, the analysis demonstrated that
high levels of environmental awareness among workers and
government support for education contribute to increased
competitiveness in the international market. Both studies
emphasise the role of international cooperation and the
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introduction of innovative approaches to stimulate sus-
tainable economic growth. A. Sarwar et al. focus more on
financial infrastructure and its interaction with human
capital, while this study focuses on the development of
an environmental culture and its impact on the quality of
goods and services. In addition, A. Sarwar et al. considered
general aspects of human capital without a specific focus
on environmental aspects, which makes their findings less
specific in the context of environmental sustainability.

The P. Sanz Fernandez (2016) study analysed the en-
vironmental impact of international trade through green-
house gas emissions and local pollutants. Particular atten-
tion is paid to assessing the economic and environmental
efficiency in terms of reducing international trade, using In-
put-Output Analysis models and the World Input-Output
Database. The P. Sanz Fernandez study also focused on the
impact of international trade on environmental pressures,
while this study focuses on the relationship between human
capital, FDI and economic growth. The main similarity is
that both studies are used to assess the long-term impacts
of economic activity. Both studies recognise the impor-
tance of a sustainable approach to economic activity, but
each of them analyses this issue from different perspectives.
The P. Sanz Fernandez study examines the environmental
impact of economic activity through the lens of interna-
tional trade, while this study focuses on economic aspects
related to human capital development. Furthermore, the
P. Sanz Fernandez study focuses on global issues, while
this study takes a more regional and sectoral approach.

This study analyses the role of human capital and
FDI in stimulating economic growth, while the study by
M. Gutsch et al. (2024) focused on the integration of en-
vironmental provisions in international trade agreements
and their impact on the environmental performance of
economies. The study by M. Gutsch et al. emphasised that
environmental provisions in trade agreements contribute
to raising environmental standards through enforcement
and monitoring mechanisms. In particular, the authors
note that such agreements incentivise countries to imple-
ment environmental protection policies and ensure that
businesses comply with new standards. At the same time,
the main emphasis in this study is on the development of
human capital as a factor in increasing economic compet-
itiveness and attracting foreign investment. M. Gutsch et
al. examined the global context with examples of the im-
pact of trade agreements in different countries, while the
study focuses on specific mechanisms and development
conditions in a particular region. In addition, the study by
M. Gutsch et al. the directimpact of policies on environmen-
tal performance is assessed, while this study does not cover
environmental aspects in the context of trade agreements.

M.K. Khan et al. (2021) examined the relationship be-
tween renewable energy consumption, economic activity,
and carbon dioxide emissions in 219 countries over three
decades, using dynamic panel data models and quantile
regression. They show that while economic growth and
FDI inflows may initially increase carbon emissions, the
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introduction of renewable energy sources and improved
electricity generation significantly mitigate these effects.
The ecological Kuznets curve hypothesis underlies their
analysis, suggesting that at higher income levels, economies
transition to sustainability through technological progress
and the integration of renewable energy. In contrast, the
current study focuses on the role of human capital and envi-
ronmental culture in promoting economic competitiveness
and sustainable practices, particularly in a regional context.
Unlike M.K. Khan et al., this study emphasises qualitative
dimensions of human capital, particularly environmen-
tal awareness among employees, as a driving force for the
adoption of green technologies and the enhancement of in-
ternational competitiveness of enterprises. This approach
emphasises the importance of integrating environmental
education and innovation into workforce development,
presenting a more people-cantered strategy for sustainable
development. M.K. Khan et al. use a robust quantitative
framework, using generalised method of moments estima-
tion and quantile regression to analyse large-scale panel
data, which allows for generalisation of understanding of
global trends. However, the current study combines com-
parative qualitative analysis, examining specific regional or
national contexts, to draw conclusions about the interac-
tion between environmental culture and economic policy.
This qualitative emphasis allows for detailed exploration of
how local initiatives contribute to broader sustainable de-
velopment goals.

Current study analyses the impact of human capital and
environmental culture on a country’s international com-
petitiveness, with a focus on adaptation to environmental
challenges and the development of environmentally friend-
ly technologies. K. Madani (2020) study, meanwhile, focus-
es on integrating water resources, environmental initiatives
and socio-economic aspects in the context of sustainable
development. Both studies share a common aspiration to
achieve sustainable development through the use of en-
vironmental innovations. K. Madani work focuses on re-
source management, particularly water resources, and their
integration into sustainable development strategies. While
this study highlights the importance of human capital in
creating competitive environmental practices and goods.
K. Madani focuses on the global context and integrated
resource management, while this study focuses on spe-
cific national aspects such as the impact of human capital
on economic competitiveness and environmental culture.

E Ahmed et al. (2021) analysed the impact of FDI
and industrialisation on the environment in the Asia-Pa-
cific region. Both studies emphasise the close relationship
between economic activity and environmental indicators.
The similarity between the studies is manifested in the
use of the concept of the ecological curve to analyse the
relationship between economic growth and environmental
degradation. Both works confirm that economic growth
in the initial stages of development is accompanied by en-
vironmental degradation, but over time and with the in-
troduction of environmentally friendly technologies, the
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situation can improve. In addition, both studies emphasise
the importance of regulatory policies that can help reduce
the negative impact of economic activity on the environ-
ment. Current study considers international trade as a tool
for stimulating sustainable development through the intro-
duction of environmentally friendly technologies, which
helps to increase the competitiveness of countries. In con-
trast, E Ahmed et al. emphasise that weak environmental
standards in Asia-Pacific countries contribute to increased
methane and carbon dioxide emissions due to active indus-
trialisation and foreign investment. While this study focus-
es on harmonising international standards to improve the
environmental situation, F. Ahmed et al. point to the need
to strengthen local environmental regulations.

The study by L. Zhang et al. (2022) focused on the
impact of globalisation on climate change and the impor-
tance of a green economy for long-term development. The
authors focus on aspects such as environmental efficien-
cy, the transition to carbon-neutral technologies, and the
need to integrate sustainable development into economic
policies. The main similarities between this study and the
work of L. Zhang et al. include the emphasis on the impact
of environmental policies and economic activities on the
environment. Both works emphasise the importance of a
green economy in reducing the negative consequences of
globalisation, such as increased CO, emissions, degrada-
tion of natural resources, and impacts on biodiversity. In
L. Zhang et al., the focus is on systemic changes that require
the involvement of new technologies, institutional support,
and the introduction of innovations to achieve sustainable
development goals. At the same time, this study focuses
on regional aspects and specific practical examples, such
as mechanisms for regulating the impact of international
trade on the environment.

Human capital and environmental culture play a criti-
cal role in driving sustainable economic development and
strengthening international competitiveness. Emphasizing
education,environmentallyconsciouspractices,andinnova-
tion can enhance economic stability, support environmental
preservation, and align with global sustainability standards.

Conclusions

The conclusion of this study emphasises the importance of
integrating human capital and environmental culture into
the strategy for sustainable development and increasing
the international competitiveness of Azerbaijan. The study
emphasises that the development of quality human capital,
formed through systematic investments in education, voca-
tional training and innovation, is a fundamental factor for
adapting to modern environmental challenges and achiev-
ing economic growth. Particular attention is paid to the re-
lationship between environmental culture, innovation and
international competitiveness.

The study provides a comprehensive analysis of Azer-
baijan’s environmental challenges and their impact on the
economy, international trade, and the development of hu-
man capital. It shows that environmental issues such as air
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pollution, land degradation, water scarcity, and climate
change have far-reaching economic consequences. For in-
stance, air pollution results in economic losses estimated
between 0.11% and 0.14% of GDP, while particulate emis-
sion damage accounts for about 0.166% of GNI as adjusted
savings. Land degradation, particularly soil erosion, costs
Azerbaijan around 10-11 billion manats annually. Water
scarcity affects key sectors, including oil, gas, agriculture,
and manufacturing, thereby reducing productivity and
trade potential. The depletion of oil resources is projected
to cause significant reductions in government revenue, with
oil contributing approximately 30% of the GDP and 95% of
exports. Additionally, industrial waste and climate change
pose challenges to sustainable growth. According to the
study’s findings, the COVID-19 pandemic’s effects caused
Azerbaijan’s HDI to drop from 0.762 in 2019 to 0.722 in
2020. By 2022, it had risen to 0.760, nearly reaching its 2019
level, demonstrating the success of policies aimed at reviv-
ing the economy and raising living standards. Significant
differences in vocational education levels were also discov-
ered by the study; in 2020, enrolment accounted for just
12.4% of all students, which limited the nation’s capacity
for innovation.

Significant emphasis is placed on renewable ener-
gy initiatives, such as the implementation of smart city
technologies in Baku, the development of wind and solar
power plants, and the modernisation of transport infra-
structure. These activities are a practical example of how

commitment to achieving global environmental standards
and expanding its role in addressing climate challenges.

The studyalso highlights the importance of internation-
al cooperation. Through partnerships with international or-
ganisations such as the EBRD and the Green Climate Fund,
Azerbaijan has access to technical support, financing, and
advanced technologies. This allows the country not only
to address current environmental challenges, but also to
lay the foundation for long-term sustainable development.

However, the study also points to the need for further
development in areas such as raising the level of environ-
mental awareness of the population, improving the voca-
tional education system and aligning higher education
with modern labour market needs. Insufficient awareness
of environmental standards among some segments of the
population and insufficient funding for certain areas of
education remain challenges that need to be addressed to
ensure sustainable development.

Overall, the findings indicate that the integration of
environmental aspects into human capital development
strategies is key to addressing today’s global challenges.
Azerbaijan, through its initiatives and international coop-
eration, can become a model for other countries in achiev-
ing sustainable development and increasing economic ef-
ficiency through an innovative approach to human capital
and environmental culture.
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Abstract. The purpose of this study was to investigate the financial aspects of the functioning of higher education in
Ukraine and to find ways to restore it in the post-war period. A study of the financial situation of Ukrainian higher
education institutions, national, private, and international funding programmes was conducted. The study found that the
restoration of higher education in Ukraine after the war is directly related to the resources and support strategies coming
from public, private, and international sources. It was found that the physical destruction of universities does not exhaust
the scope of the problem: in parallel, there is an outflow of teaching staff due to low salaries and insufficient prospects, as
well as a deepening crisis of management models that are unable to respond quickly to the requirements of the post-war
period. It was concluded that financial support and mechanisms for attracting private capital can only partially address
the pressing issues, as more flexible learning formats and systemic changes in the organisation of the educational process
are needed. In this regard, it was suggested that innovative approaches to education should be considered as one of the
determining factors of sustainability, especially in terms of distance and blended learning formats that can help overcome
the limitations of access to infrastructure. Therewith, regardless of the source of funding and the form of resource
mobilisation, the need to preserve the scientific and pedagogical potential and to update the content of programmes
to meet the challenges was identified. As a result, recommendations were formulated with a set of measures aimed at
restoring the learning environment and its further development in the post-war period. The findings pointed to the need
for a comprehensive approach to the restoration and modernisation of higher education in Ukraine through multichannel
financing, updating curricula, and preserving the scientific and pedagogical potential
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Introduction

The higher education system is one of the key factors in the
development of human capital, which is the basis for eco-
nomic and social growth in any country. Russia’s full-scale
aggression against Ukraine has led to widespread destruc-
tion, a serious economic downturn, and destabilisation of
manyareas of life, including education. Infrastructurelosses,
funding cuts, and the outflow of young people have become
challenges that require immediate response and a rethinking
of the role of the education system in the country’s recovery.

In the context of a long-term military conflict, Ukraine
has demonstrated a unique experience of confronting chal-
lenges and at the same time working on reforming and
adapting the education sector to new realities. Of particular
significance in this process is the higher education system,
which provides training of qualified personnel for critical
sectors of the economy and contributes to strengthening
the country’s intellectual potential. In such a situation, the
study of economic aspects of the functioning and devel-
opment of the higher education system is a necessary step
to identify stabilisation mechanisms, attract additional re-
sources, and formulate a sustainable recovery strategy.

Studies on education and science financing in Ukraine
have highlighted the urgency of long-term problems caused
by economic instability and the impact of military opera-
tions. O.L. Totska & I.O. Tytarenko (2023) noted that the
reorientation of the state budget towards defence needs has
created a considerable resource gap in the education sec-
tor, which threatens the stability of educational institutions
and their ability to restore infrastructure and modernise
programmes. At the same time, the researchers pointed to
opportunities to attract international support and optimise
spending to overcome these challenges. T.K. Kuranda &
O.P. Kochetkova (2021) focused on the imbalance in the
distribution of funds and the lack of support for basic re-
search, which weakens the country’s competitiveness in the
international arena. These studies pointed to the need to
develop grant programmes, international cooperation, and
the introduction of effective financial mechanisms. How-
ever, the issue of attracting international financing models,
adapting to the challenges of digitalisation and changes in
the structure of demand for knowledge is still understud-
ied. This requires further research to develop comprehen-
sive strategies that will ensure sustainability and develop-
ment in these areas.

Internationalisation and international cooperation
in higher education is a significant area of development
of modern universities aimed at improving the quality of
education and entering the global educational space (Sha-
hini, 2024). H. de Wit & P.G. Altbach (2021) focused on
the challenges and opportunities of internationalisation
of higher education and global trends in its development.
The researchers found that the key elements of effective
international cooperation are the mobility of students
and teachers, the adaptation of curricula to international
standards, and the use of digital technologies to expand ac-
cess to the global educational space. At the same time, the
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researchers noted that inequality of access to these op-
portunities is becoming a serious barrier for many educa-
tional institutions. H. de Wit & G. Merkx (2022) analysed
the historical aspects of internationalisation and its effects
on global education. The researchers revealed the stages
of evolution of international cooperation, including pe-
riods of technological breakthroughs and global conflicts
that affected the nature of educational relations. The study
demonstrated that internationalisation has become an inte-
gral component of educational development, contributing
to the development of global academic networks and im-
proving the quality of education.

Since human capital plays a significant role in shaping
economic and social development, its quality characteris-
tics considerably affects the ability of regions to adapt to
challenges. C. Diebolt & R. Hippe (2019) investigated the
relationship between the level of investment in human cap-
ital and innovation activity in European regions and found
that educational systems that build competencies required
in high-tech industries contribute to sustainable economic
growth. N. Slaviuk & T. Bui (2022) studied the consequenc-
es of the war for Ukraine’s economy, including the loss of
human capital and changes in economic priorities, and
concluded that, despite the large-scale destruction, trans-
formations in the structure of the economy can contribute
to the development of new industries and digital technolo-
gies. Therewith, the researchers stressed the significance of
international support to restore human capital and ensure
its role in rebuilding Ukraine’s economy. The question of
how to engage post-conflict economies in the global market
while preserving theirinnovation potential stays unresolved.

Existing approaches to education management and
modernisation reflect the desire to adapt the system to
global and technological challenges. L. Li (2020) examined
how digitalisation and automation are shaping the require-
ments for educational systems in the context of the fourth
industrial revolution. The researcher addressed the need for
effective coordination between educational institutions and
labour market needs to ensure that specialists are trained
for a technology-oriented environment. The development
of partnerships between universities and businesses is a key
element in creating a competitive educational ecosystem.
H.E. Fitzgerald et al. (2019) emphasised the significance
of universities” interaction with society as a key aspect for
improving the quality of education and its relevance to
modern challenges, as partnerships, interdisciplinarity, and
openness promote critical thinking among students and
provide a link between theory and practice. This approach
is aimed at creating a sustainable educational ecosystem ca-
pable of adapting to rapid changes. M. Tight (2019) inves-
tigated the influence of neoliberal ideology on the higher
education system and the problem of commercialisation,
which reduces the accessibility of education for the gen-
eral population. Despite these challenges, the researcher
emphasised the significance of policies that enable a bal-
ance between economic efficiency and the social mission of
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education. However, the problem of the interaction be-
tween conventional educational models and innovative ap-
proaches is still understudied.

The reviewed studies revealed a considerable academic
interest in such aspects as internationalisation of educa-
tion, the effects of human capital on economic develop-
ment, and the modernisation of educational systems. At
the same time, the issues of combining educational and
financial models in the context of post-war recovery stay
understudied, which is especially relevant for countries af-
fected by military conflicts.

The purpose of this study was to assess the effects of
current economic challenges on the higher education sys-
tem of Ukraine and to identify ways to adapt and develop
it in the period of post-war recovery. To fulfil this purpose,
the following objectives were set: to investigate the effects
of the war on the financial and infrastructural components
of educational institutions; to analyse current challenges,
such as reduced state funding and declining student num-
bers; to develop recommendations for attracting additional
resources and creating conditions for sustainable develop-
ment of the educational system.

Materials and Methods

The study conducted a comprehensive analysis that cov-
ered the financial situation of higher education institu-
tions (HEIs) in Ukraine, including the analysis of official
statistics from the reports of the State Statistics Service
and documents of international organisations such as the
United Nations, the United Nations Educational, Scientif-
ic and Cultural Organisation (UNESCO) and the World
Bank (2023) (Education in Ukraine..., 2023; Network and
activity..., 2024; Ukraine: Restoring scientific..., 2024). The
impact of the hostilities on other sectors of the Ukraini-
an economy was also considered and the relationship be-
tween them and education was outlined (Kyiv City Coun-
cil..., 2024). This stage helped to assess the level of funding
for educational institutions, determine the extent of under-
funding and priorities for budget allocations in the context
of post-war recovery.

Another significant step was to study the impact of
the war on university infrastructure. For this, reports
from government agencies, international organisations,
and independent experts were analysed, including data
on physical destruction, including university buildings,
dormitories, and laboratories (Ukraine: Restoring scientif-
ic..., 2024; Ukraine: More than..., 2024; Centre for Political
Analysis “Observatory of Democracy”, 2024; From ruined
buildings..., 2024). The study of the issue of damage and
restoration of the physical infrastructure of higher edu-
cation institutions also included an analysis of materials
from Education.ua, Vseosvita, Evening Kyiv, Gwara Media
(Shevchenko National University..., 2023; Katayeva, 2023;
11 universities destroyed..., 2024; Bykova, 2024)

Changes in the structure of demand for specialities in
higher education institutions were investigated separate-
ly. This analysis was based on information from official
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sources, such as registers of entrants (and a study of the
state of Ukrainian science and scientists during the war,
which helped to identify key trends in the choice of profes-
sions (Network and activity..., 2024; Galagan et al., 2024).
The socio-economic factors that influence these changes
were considered, and conclusions were drawn on how to
adapt curricula to the new conditions.

To determine the level of international support for the
Ukrainian higher education system, the study analysed
available grant programmes, initiatives of the European
Union (EU) and the North Atlantic Treaty Organisation
(NATO) from the materials of the Ministry of Education
and Science of Ukraine and other organisations aimed at
developing research, modernising infrastructure, and intro-
ducing innovations (The international community..., 2022;
Cabinet of Ministers..., 2022; Science for peace..., 2023;
Scottish initiative donates..., 2024; Over 13 million..., 2024;
Vinnychuk, 2024). The problems of attracting teaching staft
were also investigated. For this, the reasons for the mass de-
parture of specialists abroad were analysed: salaries, infla-
tion, and reduced funding for research (Higher education
employee..., 2024; Job salaries according to..., 2024; The ef-
fects of war..., 2024; Inflation index in..., n.d.).

The public-private partnership between Ukrainian
HEIs and business was considered, which demonstrated
the possibility of attracting additional financial resourc-
es to support the educational system and the prospects
for improving the quality of training (especially technical
specialties) through close cooperation with leading cor-
porations (e.g., Boeing Ukraine and Samsung Electronics)
(Rector’s report for..., 2019; How it’s made, 2020; Lviv Pol-
ytechnic has..., 2021). The review of state initiatives aimed
at adapting the higher education system to the conditions
of war and post-war reconstruction revealed measures to
ensure the continuity of the educational process, such as
the introduction of distance and hybrid learning models,
as well as the creation of conditions for the relocation of
universities from the temporarily occupied territories.
The legal framework governing these processes and its
compliance with European standards in the field of high-
er education were also considered (Vintonyak, 2024). The
review of the leading international programmes for the
integration of the Ukrainian higher education system
into the global educational space included the following
programmes: Erasmus+ (2024) and German Academic
Exchange Service (2024), Fulbright Ukraine (2024) and
Horizon Europe (European Commission, 2024). The ex-
ample of accreditation of educational programmes ac-
cording to European standards National Agency for Qual-
ity Assurance in Higher Education (2024) confirmed the
compliance of Ukrainian universities with international
quality requirements.

Results

State of the economy of higher education
in Ukraine in the active phase of military operations
The study of the financial situation of Ukrainian higher




Economic situation and prospects for the development of...

education institutions in the context of post-war recovery
revealed numerous challenges that substantially affected
the stability and functioning of this sector. One of the key
factors is the significant underfunding and reduction of
budget expenditures, which resulted from the general eco-
nomic downturn in the country. Budgetary allocations for

education have declined due to the reorientation of public
resources to military needs and support for other critical
sectors, which has limited the ability of higher education
institutions to maintain the adequate level of quality of ed-
ucation, modernise infrastructure, and ensure internation-
al competitiveness (Fig. 1).
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Training of personnel by institutions of
higher and vocational pre-higher
education

Payments of academic scholarships

Provision of the National Research Fund
of Ukraine, grant support for scientific
research and scientific and technical
(experimental) research

Figure 1. Public spending on education and science in 2021-2023, UAH billion
Source: created by the authors of this study based on the State budget for 2023 (2022)

The Russian-Ukrainian war caused significant phys-
ical damage to the infrastructure of many universities,
especially in the regions that have been subject to active
hostilities. Specifically, V.N. Karazin Kharkiv National
University, National Technical University “Kharkiv Poly-
technic Institute”, and Mariupol State University suffered
severe damage (Centre for Political Analysis “Observatory
of Democracy”, 2024; From ruined buildings..., 2024). The
destruction of buildings has made it impossible to conduct
the educational process in the conventional format, while
the cost of restoring scientific infrastructure could reach
more than USD 1.26 billion, but there are no clear calcu-
lations due to the ongoing hostilities (Ukraine: Restoring
scientific..., 2024). Furthermore, the lack of a clear strategy
for restoring infrastructure complicates the effective use of
the available funds.

Another substantial problem is the decline in the num-
ber of students (Network and activity..., 2024). Internally
displaced persons, as well as citizens who fled the country
due to the war, have substantially reduced enrolment in
higher education institutions. This has affected university
revenues from contract education, which is a substantial
source of funding for many institutions. Inequality in ac-
cess to education among students from the affected regions
has also increased, creating additional social challenges for
the higher education system. The government is seeking to
compensate for this inequality by introducing benefits for
internally displaced persons, such as a simplified procedure
for admission to higher education institutions and financial
support for education.

The war has greatly affected the economic situation
of Ukraine’s education system, specifically in terms of
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research funding and modernisation of educational institu-
tions. Apart from the migration of Ukrainian scientists, the
reduction in investment in research has become one of the
most visible consequences of the economic crisis caused by
the war (The effects of..., 2024). Furthermore, HEIs were
forced to reduce or completely stop funding research pro-
jects as the priority was shifted to meeting basic education-
al needs and restoring damaged infrastructure (Galagan et
al., 2024), which particularly affected international coop-
eration, which in previous years had provided a significant
contribution to the development of scientific potential.

The cost of rebuilding damaged or destroyed educa-
tional facilities has also become a critical issue: restoring
buildings and purchasing the necessary equipment requires
extensive financial resources, which are currently limit-
ed due to the overall state budget deficit. In the absence
of clear mechanisms for attracting additional funding,
Ukrainian education has faced the need to attract private
investors and international organisations such as UNES-
CO or the European Investment Bank (EIB) (Education in
Ukraine..., 2023; Ukraine: More than..., 2024).

The need to modernise educational institutions has
become especially significant in the wake of the transition
to digital technologies and changing educational prior-
ities. The war has accelerated the need to create hybrid
learning models that will ensure continuous access to
education even in emergency situations, but limited re-
sources and insufficient technical support complicate the
implementation of such changes. Specifically, many uni-
versities do not have adequate access to modern software
and equipment, which reduces their competitiveness in
the international arena.
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The overall impact of the war on the education econo-
my in Ukraine has been manifested in a decline in invest-
ment in research, excessive costs of restoring damaged fa-
cilities, and the need to modernise educational processes
and facilities. These challenges require a comprehensive ap-
proach to addressing them, involving both national and in-
ternational resources. Notably, the restoration of the higher
education system in Ukraine is part of the broader process
of economic recovery after the war. For comparison, other
key sectors of the economy, such as energy and transport,
are also in a state of recovery, but have their specific fea-
tures and priorities.

The energy sector suffered the greatest losses due to
targeted attacks on energy infrastructure. According to
the Kyiv City Council, more than 50% of the city’s power
grids were damaged by Russian shelling, and the total loss
of electricity generation was 75%, which created the need
for significant investment in renewable energy sources and
grid reconstruction (Kyiv City Council..., 2024). At the
same time, higher education is less dependent on physical
infrastructure, which allows it to adapt more quickly to the
transition to digital formats.

The transport infrastructure, including roads and
railways, has also been affected by the active hostilities:

Ukraine’s transport network needs a thorough rehabilita-
tion, including both physical reconstruction and moderni-
sation of logistics processes due to the closure of air routes
and the occupation of a series of ports in the Sea of Azov.
In comparison, higher education faces more complex chal-
lenges related not only to physical recovery but also to en-
suring international competitiveness.

The specific feature of the recovery of higher educa-
tion is that it underlies the development of human cap-
ital, which is necessary for the sustainable recovery of
all other sectors. It is known that in post-war recovery,
investment in education plays a significant role in sta-
bilising society and building a skilled workforce (World
Bank, 2005; Milton & Barakat, 2016). At the same time,
energy and transport demonstrate a faster economic im-
pact due to their direct influence on infrastructure reha-
bilitation and meeting basic economic needs. However,
these sectors depend on skilled workers trained in the
higher education system, which highlights the interde-
pendence of different areas of economic recovery. Thus,
while the recovery of different sectors of the economy
in Ukraine has its unique challenges and opportunities,
higher education is still key to ensuring sustainable and
long-term economic growth (Table 1).

Table 1. Role of state policy and international aid in the restoration and development of higher education in Ukraine

Aid area

education institutions

National programmes to support higher

International aid for higher education
institutions

Relocation of educational institutions from
the temporarily occupied and especially
dangerous territories, ensuring safe
conditions for the educational process.

Ensuring continuity
of education and access
to innovation

Horizon Europe programme: participation
of Ukrainian scientists in research
and innovation projects on an equal footing
with EU member states.

Adaptation to war conditions
and development
of security studies

Holding an admission campaign in a new
format, including testing abroad,
and adapting to the war.

NATO’s Science for Peace and Security (SPS)
Programme: 2025 call for proposals
for research that addresses security needs.

Management and financial
support for innovative projects

Practical support in the management
of higher and vocational pre-higher
education institutions.

LIFE Programme 2021-2027: grants
from 700 thousand to EUR 20 million
with the possibility of co-financing up

to 95% of the project cost.

Financial support through subventions
for the restoration of damaged educational
institutions aimed at reconstructing
dormitories and educational buildings.

Infrastructure recovery
and energy efficiency

Funding through the EIB: the Higher
Education of Ukraine programme provides for
investments in energy efficiency
at universities.

Financial stability
and technical support

Temporary exemption from real estate taxes
for higher education institutions, which allows
them to redirect funds to priority needs.

Assistance to Reusing IT: launching the
Unbreakable Education programme, which
provided equipment for distance learning

and support for educational initiatives.

Source: created by the authors of this study based on Cabinet of Ministers of Ukraine Order No. 286-r (2022), The
international community will strengthen support for Ukrainian scientists (2022), Science for peace and security programme
(2023), Scottish initiative donates 2,000 computers to Ukrainian schools (2024), Over 13 million euros for the renovation
of Ukrainian universities (2024), N. Vinnychuk (2024), O. Vintonyak (2024)

The national programmes are aimed at overcoming
the immediate consequences of the war, such as relocating
educational institutions, adapting to new conditions, and
maintaining the continuity of the educational process. The
key priorities are the physical restoration of destroyed fa-
cilities, ensuring the financial stability of higher education
institutions and the introduction of modern technologies.
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These initiatives are mostly short-term but lay the ground-
work for further modernisation.

International aid is aimed at the long-term perspective,
including support for research, development of innova-
tions, and promotion of the inclusion of Ukrainian educa-
tion in the global educational space. The areas of support,
such as access to innovation, infrastructure development,
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and financial stability, reflect the strategic importance of
education as a tool for the country’s recovery and develop-
ment. The problem of attracting teaching staff is one of the
key obstacles to the functioning and development of higher
education institutions in Ukraine during the war. The key
factors that complicate the situation include lower salaries,
massive departure of specialists abroad, and lack of proper
support from the state.

The decline in the level of remuneration of teachers is
a serious problem caused by the overall budget deficit and
the redirection of resources to more urgent needs. In 2024,
the salary of a university associate professor (19" tariff cat-
egory) with an 11% supplement for university teachers is
UAH 12,128.97, and that of a professor (20" tariff catego-
ry) is UAH 12,909.30 (Higher education employee..., 2024;
Job salaries according to..., 2024). Therewith, inflation was
10.4% in November 2024, 5.1% - in 2023, and 26.6% - in
2022 (Inflation index in..., n.d.). Although nominal salaries
stay stable, the real purchasing power of teachers contin-
ues to decline, which drastically affects their motivation
to work in the education sector. This situation reduces the
attractiveness of academic careers, especially for young
professionals, who are more likely to choose to work in the
private sector or emigrate in search of better conditions.

The massive outflow of professionals abroad is a major
challenge for the Ukrainian higher education system. Many
teachers, especially those with high qualifications and for-
eign language skills, choose to move to the EU, Canada, or
the United States, where higher salaries and better work-
ing conditions are offered (Ennerberg & Economou, 2021;
Ingersoll et al., 2021). This leads to a “brain drain” and a
weakening of the human resource potential of Ukrainian
universities, which face a shortage of qualified specialists.
The situation is further exacerbated by the lack of adequate
support from the state, including social guarantees and op-
portunities for professional development. In the context of
the war, initiatives such as funding for internships abroad
or professional development for teachers have become less
accessible, weakening the competitiveness of Ukrainian
HEIs in the international arena.

Changes in the structure of demand for specialities in
Ukrainian higher education institutions reflect dynamic
socio-economic changes caused by both internal and ex-
ternal factors. One of the key factors is the war, which has
reshaped the labour market and created new priorities in
the choice of professions needed to rebuild the country. A
significant decline in demand is observed for majors re-
lated to tourism, hotel, and restaurant business, and oth-
er industries, which largely depend on the stability of the
economic and political situation. At the same time, there
is an increase in the popularity of specialities in informa-
tion technology, cybersecurity, medicine, psychology, and
engineering (Network and activity..., 2024). These trends
meet both the needs of restoring critical infrastructure and
developing the digital economy.

The redistribution of demand for specialities direct-
ly affects the economic performance of higher education
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institutions: the growing popularity of technical and med-
ical specialities can lead to increased investment in the
material and technical base of universities, including the
purchase of modern equipment, software, and laboratory
facilities. For example, universities with strong technical
facilities will be able to generate additional revenue by in-
creasing the number of contract students in these areas. At
the same time, low-demand majors often face funding cuts,
which leads to staffing optimisation, reduced numbers of
teachers, and even possible closure of faculties. These pro-
cesses can negatively affect the diversification of HEIs” edu-
cational services and limit opportunities for students.

Restoration of the physical infrastructure of higher ed-
ucation institutions in Ukraine is one of the priority tasks
in the post-war period. The extent of the damage caused
by the hostilities includes destroyed academic buildings,
dormitories, research centres, libraries, and sports com-
plexes. As of November 2024, over 200 HEI facilities were
severely damaged; 11 HEIs were completely destroyed (11
universities destroyed..., 2024). The scope of reconstruction
includes major repairs, reconstruction, and construction of
new facilities. For instance, at Taras Shevchenko Nation-
al University of Kyiv, three academic buildings have been
restored, including the Department of History of Ukrain-
ian Literature, Literary Theory and Literary Creativity
(Shevchenko National University..., 2023; Katayeva, 2023).
At the National Technical University “Kharkiv Polytechnic
Institute’, it is planned to complete the reconstruction of
the educational and laboratory building destroyed as a re-
sult of the armed aggression of the Russian Federation by
the end of 2024 (Bykova, 2024).

Estimating the cost of reconstruction is an essential
element of planning. Around USD 9.8 billion is required
to fully rebuild the physical infrastructure of all Ukrainian
education (World Bank, 2023). Part of the funding comes
from the state budget, while international donors such as
the EIB contribute with grants and loans. For example, un-
der the Higher Education of Ukraine programme EIB has
allocated EUR 120 million for the rehabilitation of univer-
sities using energy-eflicient technologies (Over 13 million
euros..., 2024).

The key challenges still lie in ensuring transparency of
expenditures, promptness of project implementation, and
prioritisation of funds among the affected regions. How-
ever, effective coordination between government agencies,
universities, and international partners will facilitate the re-
turn of higher education institutions to full operation and
their modernisation, which will increase the competitive-
ness of Ukrainian education on the global stage.

Models of higher education development

in the postwar period and prospects for Ukraine’s
involvement in the European educational area
Digitalisation and the introduction of innovative technol-
ogies have become priorities for the development of higher
education institutions in Ukraine due to the COVID-19
pandemic and, subsequently, the full-scale invasion of
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Russia. Under the current circumstances, this is not only
a way to modernise the educational process, but also a ne-
cessity that meets the needs of the digital economy and the
globalisation of the educational space. Digitalisation in-
volves the development and implementation of electronic
platforms that provide access to educational resources, re-
gardless of where students live or their physical access to
universities. This process is aimed at creating conditions for
distance and blended learning, which has become particu-
larly relevant in the context of war and post-war reconstruc-
tion. Forinstance, a national e-platform for distancelearning
with the ability to link to international educational resourc-
es and databases could be useful, which would improve
the quality and competitiveness of Ukrainian education.

The introduction of innovative technologies in the edu-
cational process involves the use of tools such as virtual and
augmented reality, simulation platforms, and intelligent
learning systems (Aljawarneh, 2020). These technologies
can increase the interactivity of learning, adapt the educa-
tional process to the individual needs of students, and create
an environment for the development of creative and analyt-
ical skills. For example, the use of VR simulators in medical
and technical specialities allows students to gain practical
experience in conditions as close to real life as possible.

These priorities also help to improve the efficiency
of managing educational institutions: by automating ad-
ministrative processes, introducing electronic document
management and quality monitoring systems, universities
can greatly optimise their costs and improve the quality of
educational services. The role of the private sector in the
development of Ukrainian higher education institutions is
becoming increasingly significant in the context of limited
public resources and the need to modernise the education
system. Public-private partnerships (PPPs) are a promising
tool for attracting additional financial and organisational
resources needed to restore, operate, and improve the com-
petitiveness of Ukrainian universities.

PPPs can enable universities to attract private sector
investment to finance infrastructure projects, such as the
construction or renovation of academic buildings, dormi-
tories, and research centres. For example, implementing
projects involving private companies in energy-eficient

building retrofits could improve learning environments
and considerably reduce universities’ operating costs for
utilities. The private sector can also play an active role in
introducing modern educational programmes and tech-
nologies. Cooperation between universities and companies
can help create innovative study programmes that meet
the needs of the labour market. For instance, joint study
programmes with IT companies, engineering, and medical
corporations will enable students to acquire the practical
skills needed to work in high-tech industries. Such part-
nerships can ensure that students are trained to meet the
modern requirements of business and industry.

Furthermore, business can actively support the re-
search activities of universities by funding research, cre-
ating grants and scholarships for students and teachers.
For instance, the National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute” trains specialists
in cooperation with Boeing-Ukraine, Samsung Electronics
and others (Rector’s report for the year 2019 on the imple-
mentation of Contract No. VI-44, 2019). Lviv Polytechnic
National University actively cooperates with IT companies
to create joint laboratories and training programmes in the
field of digital technologies (How it's made, 2020; Lviv Pol-
ytechnic has..., 2021). A significant role in this is played by
the interest of private companies in developing innovations
that can be commercialised as innovative technologies or
products. This creates a closer connection between science
and business, which is a significant factor for the country’s
economic recovery.

Compliance with the Bologna Process standards in the
context of recovery is a significant task for Ukrainian high-
er education institutions. The Bologna process involves the
inclusion of national education systems in the European
higher education area based on key principles: a three-
tiered structure of education (Bachelor, Master, Doctor of
Philosophy), the European Credit Transfer and Accumula-
tion System (ECTS) and quality assurance. In the context
of post-war recovery, Ukraine’s HEIs may face challenges in
meeting these standards due to the destruction of physical
infrastructure, lack of resources and staff losses. However,
the government and universities are taking active steps to
maintain compliance with European requirements (Table 2).

Table 2. Best international standards and efforts to implement them by Ukrainian HEIs

Standard Efforts

Restoring the three-tiered structure of education

Despite the challenges, universities continue to provide
education at all three levels. Programmes are in place
to support the academic mobility of students, such
as Erasmus+, which enable them to complete their studies
at partner European institutions and maintain the integration
of the Ukrainian education system into the Bologna area

ECTS

Ukrainian higher education institutions support the functioning
of ECTS as a basis for the recognition of qualifications
and learning outcomes at the European level. Universities
adapt their curricula to ECTS requirements, which allows
students to freely continue their studies abroad
and receive recognition of their diplomas
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Table 2, Continued

Standard Efforts

Ensuring the quality of education

One of the key elements of the Bologna Process is monitoring
and improving the quality of education. As part of the post-war
reconstruction, higher education institutions should actively
cooperate with international accreditation agencies to confirm
the quality of their programmes. For example, the National
Technical University “Kharkiv Polytechnic Institute” was
accredited according to European standards, confirmed by the
National Agency for Quality Assurance in Higher Education,
which helped to improve its reputation internationally

Source: created by the authors of this study based on Erasmus+ (2024), National Agency for Quality Assurance in Higher

Education (2024)

Thus, compliance with the Bologna Process standards
stays a strategic priority for the Ukrainian higher education
system. Efforts to restore infrastructure, maintain academ-
ic mobility, and improve the quality of education ensure
Ukraine’s inclusion in the European educational space,
even in the face of a demanding socio-economic situation.
Another significant factor in this regard is the academic
mobility of students and teachers, as it facilitates the ex-
change of knowledge, professional development, the intro-
duction of innovative teaching methods, and the creation
of international partnerships.

Student mobility allows higher education institutions
to raise funds through participation in international edu-
cational programmes such as Erasmus+ (2024), German
Academic Exchange Service (2024), and others (Noguei-
ro et al., 2022). Thanks to these programmes, students get
the opportunity to study at leading European universities,
while Ukrainian universities strengthen their internation-
al reputation and increase the attractiveness of their study
programmes. Apart from financial support, such pro-
grammes promote the implementation of new educational
standards and technologies, which increases the competi-
tiveness of Ukrainian universities.

The mobility of teachers is a factor in the development
of human resources at universities: teachers who take part
in exchange programmes or internships return with new
knowledge, teaching methodologies and research experi-
ence. For instance, the Fulbright Ukraine (2024) and Ho-
rizon Europe (European Commission, 2024) programmes
provide an opportunity for Ukrainian teachers to collab-
orate with foreign colleagues and introduce innovative
approaches to the educational process, which improves
the quality of educational services (Bettie, 2019; de Lama
Sanchez et al., 2023).

Establishing joint programmes with leading uni-
versities around the world opens new opportunities for
Ukrainian higher education institutions in the field of
international cooperation. Such programmes include
double degrees, student and faculty exchanges, and joint
research projects. At the same time, international co-
operation can improve the economic efficiency of high-
er education institutions by attracting foreign students
and grant programmes, which will enable universities
to receive additional financial resources. It also helps to
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improve the infrastructure and facilities necessary to pro-
vide high-quality educational services.

Recommendations for improving the economic
situation and management of higher education institutions
Challenges caused by the war, the economic crisis and re-
duced budget funding are forcing universities to introduce
new financial mechanisms to ensure stability. One of the
key areas is diversification of funding sources, as conven-
tional dependence on the state budget can no longer be the
only support for higher education institutions. According
to F. Barrera-Osorio et al. (2022) and C.R. Teal et al. (2023),
promising alternatives may include attracting private capi-
tal through public-private partnerships, grant programmes,
international aid, and the development of educational ser-
vices on a commercial basis.

Universities should implement energy-efficient tech-
nologies to reduce utility costs and optimise administra-
tive processes through digitalisation. It is vital to consider
the introduction of electronic document management and
online learning platforms to reduce costs and increase the
efficiency of management decisions. The development of
additional educational services may allow universities to
generate new sources of income. HEIs should create pro-
fessional development programmes, professional trainings
and certification courses that meet the current needs of the
labour market. Emphasis should be placed on cooperation
with the private sector to develop relevant curricula that
will attract new categories of students (Pysarchuk, 2021).

Particular attention should be paid to the internation-
alisation of education. To increase financial sustainability,
universities are encouraged to develop joint programmes
with leading foreign universities, introduce English-lan-
guage programmes and actively promote educational ser-
vices in international markets. This will allow attracting
foreign students, who are a crucial financial resource for
higher education institutions. Thus, the financial sustain-
ability strategy of higher education institutions should be
based on diversification of funding, cost optimisation, de-
velopment of additional educational services and interna-
tionalisation. Consistent implementation of these recom-
mendations will enable Ukrainian universities to adapt to
the challenges and create the basis for sustainable develop-
ment in the long term (Table 3).
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Table 3. Programmes (instruments) and timing of implementation of long-term planning and financing instruments

Programme (tool) Description

Implementation plan

Timing of

Stages of implementation

implementation

1. Creation of the fund'’s

Establishment of a . regulations;
Formation of the fund
trust fund to cover 2. Search for sources to fill up
unforeseen expenses through government the fund;
Long-term stability fund ) . grants, private ) ! . 2025-2026
of higher education Lo 3. Introduction of mechanisms
T o contributions and
institutions in times of . for transparent management
. investments. .
crisis. of funds;
4. Audit and reporting.
1. Research of the market
needs for additional
Expansion of the Market demand educathnal Services,
. . L 2. Creation of training
range of paid services, analysis; development .
A . . ; programmes;
. including certified of new paid . .
Development of paid L . 3. Marketing and advertising
" " courses, trainings, programmes; - 2025-2027
educational services ) : . campaign;
and professional promotion of services L
4. Monitoring of the
development among the target ffecti f .
rogrammes audience effectiveness of programmes;
P ' ’ 5. Adjustments based on
monitoring results and market
needs.
1. Formation of a database of
Development of ial .
roposals for potentlg sponsors,
Search for patrons and P A . 2. Preparation of individual
. . sponsors; conclusion .
Attracting sponsorship ~ sponsors to support : proposals;
S . " of partnership L 2025-2027
contributions infrastructure projects ! 3. Fundraising for concrete
L agreements; . .
and research initiatives. reporting on proiect projects;
P gonproj 4. Control of the targeted use
implementation. —
of contributions.
1. Analysis of available
Active participation Monitoring of grant international grants;
in international opportunities; 2. Formation of research and
Expansion of grant programmes preparation of infrastructure projects;
. . I . L 2025-2029
international grants to finance research applications and 3. Preparation and submission
and infrastructure participation in of applications;
development. competitions. 4. Project implementation and
reporting to grantors.
. 1. Identification of promising
Implementation of . N .
: Creation of technology scientific developments;
mechanisms for . . ) . )
N transfer centres; 2. Creation of innovation hubs;
Commerciali-sation of commercialisation development of 3. Cooperation with business
of scientific ideas, ' 2025-2028

scientific developments ; .
innovations and

technologies of
universities.

innovative solutions
in partnership with
business.

to bring solutions to the
market;
4. Monetisation of scientific
results.

Source: created by the authors of this study

The timing of the programmes was determined based
on the scope of work, availability of resources, and the
strategic significance of the measures for the financial sus-
tainability of higher education institutions. The period of
2025-2026 was chosen to create a long-term stability fund,
as such measures require an immediate response and rapid
formation of basic structures. The development of paid ed-
ucational services is planned for the medium-term period
0f 2025-2027 due to the need for market research and grad-
ual launch of programmes. It is recommended to introduce
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sponsorships in 2025-2027, as the search for partners and
the conclusion of agreements require time for preparation
and negotiations. For the expansion of international grants,
the period of 2025-2029 was chosen because of the lengthy
procedures for monitoring opportunities, preparing appli-
cations, and implementing projects. The commercialisation
of scientific developments also involves a lengthy period of
2025-2028 due to the complexity of the processes that in-
clude the creation of infrastructure, development of inno-
vations, and their entry into the market.
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Discussion

The study examined in detail the economic potential of
Ukraine’s higher education system and assessed the factors
that determine its further development in the post-war en-
vironment. The study examined possible ways to restore
higher education institutions, financial support instru-
ments from the state, the private sector, and international
partners, as well as innovative solutions to ensure the stable
operation of educational institutions in the face of uncer-
tainty. The identified problems pointed to the need for a
comprehensive approach to reforms to remedy the conse-
quences of the destruction and lay the foundation for the
growth of the entire education sector.

The study found that the war has drastically affected
Ukraine’s economic and educational sectors and has led
to a substantial reduction in funding for higher educa-
tion. Specifically, the reorientation of state resources to
military needs has limited the funds available to support
educational infrastructure and implement development
programmes. This situation has made access to quality ed-
ucation more cumbersome, especially in regions affected
by active hostilities. The consequences of the destruction
were reflected in a decrease in the number of students
able to continue their studies, as well as the need to intro-
duce alternative funding models and attract international
support. At the same time, the analysis revealed that the
adaptation of educational programmes and a focus on re-
covery can only contribute to the stabilisation of the ed-
ucational system and further overall economic growth of
the country. K. Amone-P’Olak (2020) and T.K. Levi (2019)
provided valuable context for understanding the challeng-
es and opportunities facing Ukraine’s higher education
system. For example, K. Amone-P’Olak highlighted that
investments in curricula and skills development have been
an effective tool to overcome the effects of war in Ugan-
da, which resonates with the situation in Ukraine, where
curricula need to be adapted to current labour market
needs, including specialities related to infrastructure re-
construction. T.K. Levi revealed the role of education in
strengthening the resilience of society after the conflict in
Sri Lanka. Analogously, in Ukraine, education can be an
indispensable tool for building social cohesion, promot-
ing the inclusion of internally displaced persons, and the
return of young people to the education system. Engaging
international partners and implementing inclusive educa-
tion initiatives are critical to achieving these goals. Thus,
education plays a leading role in post-war recovery and
contributes to long-term economic development.

An analysis of available resources and strategies for
restoring education reveals a complex system of interac-
tion between government initiatives, private capital, and
international funds. National policy aims to stabilise the
financial base of universities, while government infrastruc-
ture rehabilitation programmes rely on a combination of
budget support and sponsorship and grant funds (Hysi et
al., 2024). The presence of the private sector is not limit-
ed to one-off investments: economic actors offer technical
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expertise, research cooperation, and the launch of innova-
tive projects. International organisations can offer mate-
rial resources, advisory support, management experience,
transparent accreditation procedures, involvement in glob-
al educational initiatives, etc. This multi-level approach can
provide the ability to respond to the dynamic challenges
posed by the immediate aftermath of war, long-term labour
market trends and demographic shifts. An approach that
combines government projects, private partnerships, and
long-term international programmes can help increase the
resilience of the education system and create the precondi-
tions for the modernisation of Ukrainian education

Comparison with the study by M. Buheji & B. Buhe-
ji (2024) revealed comparable challenges in the context of
the Gaza Strip, where education has become a component
of a comprehensive system of social and psychological re-
habilitation of the affected civilian population, including
children. Ukrainian initiatives and Gaza’s experience are
identical in their efforts to support and develop education,
preventing the destructive effects of war on the formation
of future generations. Analogous parallels can be traced in
the analysis of medical education during armed conflict in
V.A. Dobiesz et al. (2022). The experience of creating flexi-
ble learning models and implementing adaptive approach-
es in crisis circumstances confirms the significance of di-
versified tools for educational development. In a context
where infrastructure is being destroyed and communities
are under intense psychological pressure, the medical field,
as well as higher education overall, needs solutions that can
guarantee the continuity of professional training. This ex-
perience is in line with the logic of Ukrainian initiatives fo-
cused on flexibility, diversity of resources, and internation-
al practices. This approach confirms the ability of modern
education systems not to stop at overcoming the immedi-
ate consequences of the crisis, but to reorient themselves
to strategic tasks related to training specialists for societies
seeking stability and further development.

From an infrastructural and organisational stand-
point, the problem of the destruction of educational in-
stitutions extends beyond physical losses and includes the
preservation of intellectual potential, the restoration of
management systems and the updating of specialised cur-
ricula in response to new conditions (Tarasenko, 2023).
Finding adequate solutions requires an awareness that re-
turning to previous standards is not enough, as the resto-
ration process is not limited to replacing destroyed walls
or purchasing technical equipment. This refers to creating
a dynamic environment capable of adapting to the chang-
ing demands of the labour market, integrating innovative
approaches to the educational process and establishing
sustainable interaction between academic, business and
international circles. Such a restructuring requires effec-
tive mechanisms for attracting funding, developing project
strategies, and introducing alternative educational formats
aimed at long-term sustainability and competitiveness
of education. H. Moodrick-Even Khen (2023) examined
the long-term effects of school destruction, disruption of
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education, and the creation of unsafe conditions and found
that the restoration of education is critical to ensuring the
sustainable development of society in war and post-war.
R.L. Geiger (2019) also examined the post-war transforma-
tion of higher education in the United States as a historical
example of successful adaptation to the new requirements
of society. The mechanism of large-scale student engage-
ment and reformatting of educational institutions demon-
strated the system’s ability to go beyond mere recovery and
become a driver of social, economic, and technological
growth. In comparison with these studies, the restoration
of educational institutions after the war shocks involves not
only overcoming the consequences of infrastructure de-
struction, but also the desire to create a qualitatively new
educational reality that accommodates both the interests of
the most vulnerable communities and the need for dynam-
ic development of the educational space overall.

Innovative approaches to education in times of war
are significant not just as a means of temporary adapta-
tion, but as indicators of the ability of the education sys-
tem to withstand radical external challenges: power out-
ages, challenges with Internet access, inability to follow a
clear schedule, etc. (Dmytrenko, 2024). Such an approach
should go beyond the classical model of online lectures
and seminars. Innovativeness should be manifested in the
ability to build the learning process around the minimum
available resources, to establish independent work, and to
organise communities of practice. Comparison with the
study by E.K. Agormedah et al. (2020) on the transition
to online learning in Ghana during the COVID-19 pan-
demic revealed that the radical change in the conditions
of the learning process under the pressure of emergency
circumstances reveals deep inequalities and infrastructur-
al limitations. In Ghana, the pandemic has exposed digital
divides and a lack of adequate technical support. In a war,
such problems are even more acute, as it is not just a mat-
ter of not having the right devices or access to the network,
but also of having to work in a physically dangerous and
psychologically challenging environment. In both cases,
innovative approaches require long-term strategies that
focus on system sustainability, human resource develop-
ment, digital literacy, and flexible infrastructure.

The reasons for the outflow of teachers and researchers
abroad pointed to problems in the financial sector, as well
as the structure of educational institutions and research
environments. Low salaries and limited career opportuni-
ties deter talent, but the uncertainty of long-term prospects
and the lack of transparent management decisions are also
significant. Working conditions, which are perceived as
conservative and regulated by methodological templates of
past decades, encourage professionals to look for a space
where scientific ideas do not encounter bureaucratic barri-
ers and intellectual activity is not hampered by the inertia
of administrative structures (Teymurova et al., 2024). The
search for better prospects abroad becomes a logical choice
when professional potential does not find proper recog-
nition and opportunities for realisation in the Ukrainian
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higher education system. M.E. Dulama et al. (2019), and
L.P. Symaco & M. Hayden (2024) pointed out that the crises
of ideas and human resources are not unique to Ukraine. In
Romania, during the period of the Second World War and
the communist transition, political ideologies and ideas of
the “right” content of education, according to M.E. Du-
lama et al. influenced teaching approaches, creating an at-
mosphere where individual scientific initiative was partial-
ly supplanted by external ideological priorities. L.P. Symaco
& M. Hayden noted that in Southeast Asia, education mod-
ernisation has faced the challenge of harmonising diverse
national contexts, uneven accessibility and difficulties in
adapting to global standards, which often hinder the dy-
namics of attracting and retaining qualified academic staff.
In other words, the ability of education systems to retain
and develop human resources depends on funding and
on the ability of government and academic institutions
to overcome inertia, remove unnecessary ideological or
bureaucratic constraints, and build an environment con-
ducive to creative growth (Grajcevci & Shala, 2021). This
ability determines whether education will become a truly
modern environment, open to innovation and interested in
supporting its teachers and researchers.

The reviewed studies agreed that strengthening the
quality and accessibility of higher education requires
strengthening the links between universities, research in-
stitutes, and the labour market, as well as creating mech-
anisms that support teachers and students in times of
systemic change. Therewith, a series of issues that require
turther study persists, namely, strategic principles of infra-
structure financing, flexible methods of managing univer-
sities in unstable economic conditions, and ways to inte-
grate new digital tools that will improve the efficiency of
the educational process even with limited resources.

Conclusions

The economic situation of Ukraine’s higher education sys-
tem during the war was characterised by considerable un-
derfunding, physical destruction of infrastructure, and a
decrease in the number of students due to migration and
internal displacement. The shift of state budget priorities
to military needs drastically limited the ability of higher
education institutions to maintain the quality of educa-
tion, modernise infrastructure and develop research. At
the same time, the destruction of university buildings and
dormitories, especially in the regions of active hostilities,
requires significant financial investments estimated at bil-
lions of dollars. It was estimated that the full physical resto-
ration of the scientific and educational infrastructure could
cost more than USD 9.8 billion, requiring both national
and international resources.

Physical damage to the infrastructure has become
one of the most serious challenges for Ukraine’s higher
education system: the hostilities have destroyed academic
buildings, dormitories, and research centres. Without ad-
equate access to physical facilities, universities were forced
to switch to distance or hybrid learning, which, while
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allowing for the continuation of the educational process,
proved insufficient for practical classes and research.

The identified changes in the structure of demand for
specialities also reflect the transformation of the country’s
socio-economic landscape. The decline in the popularity
of majors in tourism, hospitality, and other industries de-
pendent on economic stability contrasts with the growth in
demand for technical, medical, and IT fields. This is in line
with the new priorities of economic recovery, which include
the development of critical infrastructure, digitalisation, and
training in high-tech industries. Universities that can adapt
to these changes can attract more students and funding.

The decline in human resources continues to be a
substantial problem due to the massive outflow of teach-
ers abroad and the decline in the real purchasing power
of salaries. Despite the stability of nominal salaries, infla-
tion has led to a sharp decline in their real value, which
weakens the motivation of teachers to work in the higher
education system. Additionally, the emigration of qual-
ified professionals has exacerbated the problem of staff

models, the introduction of digital platforms, and the use
of innovative technologies will ensure continuous access
to education and improve its quality. However, many uni-
versities face technical and financial constraints, which
complicates their modernisation.

International aid plays a key role in the restoration and
development of Ukraine’s higher education system, helping
to rebuild infrastructure, fund research, and support teach-
ing staff, while public-private partnerships are a valuable
tool for attracting investment and introducing innovations
into the educational process. Further research should fo-
cus on the practical measurement of the effectiveness of
funding and modernisation mechanisms in the post-war
recovery. Continued study of this area will contribute to the
formation of effective strategies for the sustainable devel-
opment of higher education, which will help to overcome
the shortage of human resources, increase the international
competitiveness of universities and ensure the training of
qualified specialists for the country’s economic recovery.
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AHoTauisi. MeToo cTaTTi CTaI0 JOCTiIKeHHA QiHAHCOBYUX aCIeKTiB (PYHKIIOHYBaHHA BUILOL OCBITY YKpaiHV Ta HOIIYK
IUIAXiB 1i BiTHOBJIEHH:A Y HiC/IABOEHHUI Iepiof. Byno 3milicHeHO fOCHipkeHHA (IHAHCOBOIO CTaHY YKpaiHCBKMX
3aKIafiB BUINOI OCBiTM, HAalliOHaJbHMX, IPUBATHMX Ta MDKHapomHMX IporpaM ¢iHaHCyBaHHA. Y pe3ynbTarTi
IIPOBENEHOr0 NOCTIIKEeHHA Oy/lI0 BUABIEHO, IO BiTHOBIEHHS BUILNOI OCBiTM B YkpaiHi micnd BiliHU 6e3nocepenHbo
IIOB’sI3aHe 3 peCypcaMI Ta CTpaTeriiMM MiATPUMKY, 110 HAAXOMATD 13 lep>KaBHMX, IPUBATHYUX Ta MDKHAPOJHUX JIXKepell.
3’AcoBaHo, WO (isNyHe PYIHYBaHHS YHiBepCUTETiB He BUYEpIye MaclITaly mpobneMu: HapajenbHO BinOyBaeTbcA
BifiTIK BMKIAQJallbKOTO CKIally Yepe3 HU3bKi 3apIUIaTy I HEHOCTaTHI IEepCHEeKTUBY, a TaKOX IOINMOMIOETbCA Kpu3a
YIPaBTiHCBKMX MOJeJIeli, HeCIPOMOXHMX IIBMAKO pearyBaT¥l Ha BUMOTY IIOBOEHHOro mepiomy. Bymo 3spobmeno
BJCHOBOK, 1IJ0 (piHAHCOBA JOIIOMOra Ta MeXaHi3MM 3a/ly4eHH: IIPUBATHOTO KaIliTaly 3aTHi JMIlle YaCTKOBO PO3B’A3aTH
HarajbHi IUTaHH:A, OCKI/IbKM TOTPi6Hi 6i/1bII THYYKi popMaTy HaBYaHHA Ta CUCTEMHi 3MiHM B OpraHisanii HaB4aJIbHOrO
mmpoecy. Y 3B’43Ky i3 UM 0Y/I0 3aIIPOIIOHOBAHO PO3I/IAATY IHHOBAILi/Hi MZX0aM B OCBIiTi AK OfMH i3 BU3HAYa/IbHNX
(daxTOpiB CTIIKOCTi, 0COOMMBO KOMM JieThbCA PO AMCTAHILiNHI Ta KOMOiHOBaHi (¢opMaTy HaBYaHHHA, AKI MOXYTb
TOIIOMOITY IOJOJIATY OOMeXXeHHA HOCTYIy Jio iHdpacTpykTypu. PasoM 3 TuM, He3ae>XXHO Bif mxepea piHaHCYBaHHA
Ta GOpMU 3aTy4eHHA pecypciB, Oyna BuABIeHa HeOOXiHICTb 30epe>KeHHA HayKOBO-IIejarorivHOro MOTEHI iy, a TAKOX
OHOBJICHHA 3MICTy IporpaM 3 ypaxyBaHHAM BMKIMKIB. Y IificyMky 6yn10 chopMOBaHO peKOMeHpalil i3 CyKymHicTio
3aX0/iB, CIIPAMOBAHMX Ha BiJTHOB/IEHHA HaBYa/IbHOIO CEPEJOBIIIIA Ta JIOT0 IIO/Ia/IbIIOr0 PO3BUTKY Y IIOBOEHHMIT IIEPIOL,.
OTpuMaHi pesynbraTy BKasaau Ha HeOOXifHICTb KOMIIIEKCHOTO IIIXORY O BiTHOBJIEHHA i MOfepHi3alil BuIoi ocBitu
YkpaiHu nuraxoM OaraTokaHajJbHOro (iHaHCYBaHH:, aKTyasisalii HaBYaJbHUX IIpOrpaM Ta 30epeXKeHHS HayKOBO-
IIE/IarOriYHOrO MOTEHIiaTy
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Abstract. The development of clear and relevant reporting is essential for business entities as it provides stakeholders
with the necessary information, and this study focuses on reporting in the public sector. The purpose of the study was to
assess the current trends in the development of integrated reporting in the country and to provide recommendations for
its development in the future. The main research methods used in this study were analysis, forecasting, and abstraction.
The study examined the key role of the public sector in ensuring the efficient functioning of the nation and its economy.
Particular attention was paid to the conditions in Ukraine, which were shaped by various factors. It was shown that
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ensuring transparency of the country’s entities is very important in connection with the need to overcome corruption and
receive assistance from international partners. Therefore, the formation of integrated accountability is becoming a very
important component of the country’s development. In addition, the paper briefly analysed the main possible types of such
reporting and describes the main principles by which they should be chosen by the company. The research revealed that
the implementation of integrated reporting in the public sector contributed to improved financial efficiency by enhancing
transparency and optimizing resource allocation. Moreover, it was found that entities that adopted integrated reporting
demonstrated higher accountability and compliance with international financial standards. Finally, the study confirmed
that the development of a standardized reporting framework could strengthen investor confidence and facilitate economic
stability in the public sector. Thus, this study allows for a better understanding of the peculiarities of the development of
the Ukrainian public sector in general, and in particular, assessing the realities of creating integrated reporting for entities

in this sector within the country

Keywords: accountability; macroeconomics; audit; sustainability; key stakeholders

Introduction

Integrated reporting of public sector entities is one of the
key topics in modern public financial management and
public resource management. It is a complex tool aimed at
systematic and comprehensive presentation of the finan-
cial position and performance of public sector entities,
including government agencies, state-owned enterprises,
social funds, and other organizations whose financial ac-
tivities have a significant impact on society. The increas-
ing complexity and volume of financial transactions in the
public sector, as well as the growing interest of the public
and international communities in financial sustainability,
effective resource management, and the fight against cor-
ruption, make integrated reporting a relevant and strate-
gically important tool. In addition, it allows for a more
effective response to the problems associated with the
environmental components of the country’s development,
which may arise in many countries today. The implemen-
tation of integrated reporting helps to ensure transparen-
cy, reliability, and accessibility of financial information,
which contributes to increasing public and investor con-
fidence in the government sector. That is why finding op-
portunities to improve the efficiency of integrated report-
ing in Ukraine remains relevant.

A significant number of scholars have studied the
current peculiarities of Ukraine’s development. In par-
ticular, attention was paid to the study of the state of the
economy in wartime, which was studied in the work of
T. Sak et al. (2022). The authors pointed out the cata-
strophic consequences for Ukraine from both environ-
mental and economic points of view. They also believed
that further recovery of the country will be long and dif-
ficult, which is why it is worthwhile to attract all available
support from international partners. However, they did
not offer any specific advice on how to address these is-
sues. T.M. Derun & O.P. Kocherga (2019) studied sustain-
able development in Ukraine. They paid special attention
to changes in this area in territorial communities, which is
quite relevant given the trends of decentralization of pow-
er in the country.

Some features of the state of sustainable development in
Ukraine were noted by M.V. Ruda & M.M. Mazuryk (2021).
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As part of their study, they assessed the main trends in the
state of sustainable development in the country and de-
scribed the possibilities of cooperation with the European
Union to achieve better results in this area. However, they
did not pay attention to other opportunities to improve
sustainable development in Ukraine, not only through co-
operation with this association.

The work by S. Bardash & V. Kraevsky (2023) inves-
tigated the regulatory framework for accounting and fi-
nancial reporting in Ukraine’s public sector. The authors
identified key shortcomings of the existing system and
proposed ways to enhance transparency and compliance
with international standards. The study by J. Gerwan-
ski (2020) analysed the impact of integrated reporting
on the cost of debt in European companies. While the
findings were valuable for assessing financial efficiency,
the research primarily focused on the corporate sector,
limiting its applicability to Ukraine’s public finance con-
text. O. Kostenko et al. (2021) conducted a bibliometric
analysis of the role of integrated reporting in investment
decision-making. Although the study provided insights
into the academic landscape, it was largely theoretical
and did not address the practical implementation of in-
tegrated reporting in Ukraine’s public sector. Researchers
G. Michelon et al. (2019) examined sustainability assur-
ance practices and their role in enhancing financial cred-
ibility. However, the authors primarily focused on corpo-
rate sustainability restatements, which limits the study’s
relevance to public sector analysis. Scientists A.M. Muhi
& M. Benaissa (2023) explored the impact of integrated
reporting on the quality of financial reporting, emphasiz-
ing its role in improving transparency and decision-mak-
ing efficiency. The authors provided strong empirical ev-
idence supporting the adoption of integrated reporting.
The study by Y. Yang et al. (2019) assessed the financial
effectiveness of sustainability reporting standards in
Chinese firms. The findings demonstrated a positive im-
pact of such reporting on financial performance, but the
corporate sector focus necessitates adaptation for appli-
cation in public administration.In particular, they paid
great attention to the study of practices and approaches of
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Western scholars in this area, but did not indicate how
they could be used in Ukraine.

The purpose of this study was to assess the specifics of
building integrated reporting for public sector entities in
Ukraine, as well as to assess the situation of the sector as a
whole. This will improve the effectiveness of future govern-
ment policy in this area, which will have a positive impact
on the country’s development as a whole.

Materials and Methods

The study used data on the number of sustainability reports
submitted and the number of companies that submit them
in most European countries. The data were used from the
reports of Klynveld Peat Marwick Goerdeler (KPMG), one
of the Big Four audit firms (The KPMG Survey..., 2021;
Corporate Register, 2021). The information from the reports
is available until 2020, which was the reason for the chosen
timeframe (such information is scarce in free online sourc-
es). In addition, data characterizing the level of public sector
employment in selected countries were used. This informa-
tion was taken from the official statistical website of the Or-
ganization for Economic Co-operation and Development
(OECD, 2023). However, as the information on it is limited
to 2019, the calculation in this paper was based on this peri-
od. The statistical data was analysed using Microsoft Excel.

The approach that was most actively used during the
study was the systematic one. It allowed analysing the fac-
tors influencing the possibilities of introducing and devel-
oping integrated reporting in the public sector of Ukraine
based on the interaction of these features within a single
model and assessing their impact on each other. This also
allowed for a better understanding of the general features
of the country’s development in the context of war, as well
as a better assessment of its sustainable development. The
main research method used in this study was analysis. It
allowed drawing conclusions, based on publicly available
data, about the current state of the public sector in Ukraine
and the realities of integrated reporting. In addition, the
historical method played an important role, allowing con-
ducting such analyses in the context of a certain period of
time, i.e. in retrospect. Abstraction was also used to re-
move certain factors that were not important for the for-
mation of a holistic picture of the current state of public
sector development. This allowed making the picture of
the development of this sector in Ukraine more realistic.
The forecasting method, in turn, allowed drawing conclu-
sions about how the methods and principles of integrated
reporting may develop in the country in the future. Deduc-
tion was used to assess the possibilities of using integrat-
ed reporting and selecting its optimal forms for Ukraine
based on the known information about its use in other
countries. At the same time, induction was used to ana-
lyse the situation in the context of the country’s economic
development to identify the factors that have the greatest
impact on the specifics of integrated reporting. Statistical
research methods were also used, in particular, to analyse
certain statistical data showing the level of application of
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integrated reporting in the world, as well as the state of
development of the public sector in Ukraine.

Results

As such, the public sector plays a very important role in en-
suring the efficient functioning of the country and its econ-
omy. It ensures social protection for citizens, their securi-
ty, and the efficient management of public resources (both
natural and cultural). In addition, the public sector should
create favourable conditions for economic development, in
particular by investing in infrastructure and enterprises.
Ukraine has its own peculiarities in the process of public
sector development, which are primarily due to the peculi-
arities of the country’s formation due to its past associated
with the Union of Soviet Socialist Republics (USSR), low
level of institutional development, significant dependence
on the state of external markets (low crisis resilience), and
military operations conducted in the country after 2014.
One of them is the decentralization and empowerment of
local authorities, which has become particularly widespread
since the mid-2010s. The transfer of more financial and
managerial powers to the local level requires an improved
system of collecting and reporting financial data, which is
possible through integrated reporting. Ongoing scandals
related to the work of public authorities have also led to in-
creased demands for financial transparency. The public and
international partners are actively demanding greater trans-
parency and accessibility of financial information of govern-
ment agencies and organizations. Integrated reporting will
help ensure openness in the spending of public funds. As for
the requirements from international partners, this becomes
especially relevant during the war and their regular finan-
cial and military support of Ukrainians (Krusian, 2023).

International partners demand that certain require-
ments be met and fulfilled by the state authorities, including
the fight against corruption and inefficiency in the public
sector. It remains important to harmonize local standards
with international ones; in addition, improving the efhi-
ciency of such reporting will optimize budget expenditures.
The financial reasons for ensuring the submission of inte-
grated financial statements and striving to maximize their
effectiveness are similar to those mentioned above. These
include lack of financial transparency, absence of a unified
accounting and reporting system, corruption and the ex-
istence of unfair financial transactions. All of them stem
in one way or another from Ukraines need to obtain loans
or assistance for its long-term development, which has al-
ways been driven by various factors, and since 2022, by the
beginning of Russias full-scale invasion. There are other
difficulties in introducing uniform integrated reporting
principles. For example, there are difficulties in forming a
unified regulatory framework (which does not actually ex-
ist), the lack of sufficient guidance on this topic and limited
experience among local professionals in conducting audits
for companies based on the analysis of non-financial infor-
mation. The number of sustainability reports submitted by
individual countries can be seen in Table 1.
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Table 1. Statistics of countries in terms of the number of organizations submitting reports on sustainable development
and the number of reports submitted in the period from 2016 to 2020

The number of organizations

submitting reports on

Number of submitted reports

sustainable development

1 Great Britain 1762 12745
2 Germany 1507 9507
3 Spain 967 7029
4 France 887 6961
5 Italy 960 6274
6 Sweden 607 4767
7 Netherlands 619 4366
8 Switzerland 411 3251
9 Denmark 304 2404
10 Austria 370 2124
11 Belgium 349 2091
12 Finland 228 1960
13 Norway 228 1533
14 Portugal 194 1521
15 Turkey 119 779
16 Greece 102 698
17 Poland 111 665
18 Ireland 96 542
19 Hungary 72 408
20 Croatia 29 272
21 Czech Republic 38 265
22 Romania 34 178
23 Slovenia 16 175
24 Estonia 14 141
25 Ukraine 24 126
26 Iceland 14 116
27 Slovak Republic 9 113
28 Lithuania 17 102
29 Serbia 12 101
30 Bulgaria 13 84
31 Cyprus 18 78
32 Latvia 12 57
33 Malta 11 53
34 Albania 5 32
35 Georgia 4 25
36 Moldova 3 18
37 Belorussia 2 14
38 Macedonia 1 9
39 Bosnia and Herzegovina 1 7
40 Armenia 0 0

Note: the rating was formed based on the “number of submitted reports” in the country
Source: compiled from The KPMG Survey of Corporate Responsibility Reporting (2021) and Corporate Register (2021)

As can be seen from Table 1, the submission of such
reporting is most common among the countries of Western
Europe, while among other representatives such a practice
is much less widespread. As for Ukraine, the number of
submitted reports is quite high and has reached the level

of 124. Among the selected states, it reaches the 25" mark,
which is quite a good result. The level of development of the
public sector can be partially described by estimating the
level of employment in the public sector. This information

is shown in Table 2.
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Table 2. The level of employment in individual countries of the world in the public sector
in the period from 2009 to 2019, %

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Austria 17.15 17.13 16.9 16.79 16.78 16.78 1694 1696 16.88 16.75 16.67
Belgium 18.89 18.92 18.75 18.68 18.76 19.01 18.84 18.66 1854 18.41 18.29
Canada 20.39 20.03 19.87 19.66 19.56 19.57 19.51 19.67 19.53 19.77 19.87

Czech Republic 16.18 16.31 16.3 16.03 16.18 16.3 16.21 16.18 16.46 16.54 16.57
Denmark 29.43 30.42 29.89 29.71 29.79 29.46 2913 2847 28.02 27.78 27.61
Estonia 23.66 24.45 22.74 23.27 23.61 2398 2299 2279 2097 2205 227
Finland 249 25.03 24.81 24.64 2495 24.8 2456 2428 2418 2406 2424
France 22.59 22.62 22.19 21.96 22.06 2215 2217 2209 21.84 21.47 21.23
Germany 11.42 11.44 11.07 10.86 10.78 10.73 10.67 10.58 10.57 10.57 10.63
Greece 17.58 18.16 18.35 18 17.3 16.19 16.8 16.47 16.58 16.63 16.65
Hungary 19.89 21.21 20.55 20.65 21.31 2162 2209 2146 20.54 19.67 18.86
Iceland 27.52 27.38 27.45 26.88 26.8 26.27 25,65 2438 2379 2399 24095
Ireland 16.06 16.48 16.37 16.08 15.48 15.15 15.03 14.88 1496 1494 14.91

Israel 21.87 21.71 21.93 20.33 20.02 20.04 20.02 19.67 19.7 19.67 19.58

Italy 14.48 14.37 14.12 13.88 13.98 13.94 13.81 13.68 13.41 1327 13.21
Lithuania 2472 2575 25.6 24.85 24.42 2377 2337 227 2264 2215 21.92
Latvia 21.66 21.73 21.59 22.03 21.42 21.03 20.05 19.81 19.68 19.66 19.61
Mexico 12.77 12.98 12.84 12.78 12.79 12.8 1279 1264 1261 1256 125

Netherlands 13.07 13.35 13 12.83 12.82 12.69 1249 12.26 12 11.74  11.71
Norway 29.82 30.27 30.42 30.3 30.35 30.4 30.59 30.83 30.83 30.69 X
Poland 16.07 16.01 16.32 16.69 16.87 16.78 16.98 16.72 17.19 17.21 17.25
Portugal 14.95 15.19 15.04 15.51 15.62 15.16  14.84 1473 1434 14.08 14.07

Slovak Republic 18.89 19.54 19.62 19.38 19.58 19.48 19.4 19 18.71 18.49 18.52
Slovenia 16.09 16.74 17.49 17.75 17.67 17.58 17.37 1733 17.14 1694 16.74

Spain 14.89 15.31 16 16.26 16.73 16.55 16.21 1595 15.67 1565 15.58
Sweden 29.57 29.2 28.65 28.68 28.66 28.6 28.81 29.08 28.88 28.68 28.66
Turkey 13.13 12.66 12.29 12.45 12.6 11.09 1118 11.18 10.77 1194 13.06

UK 19.7 19.63 19.04 17.96 17.39 16.94 16.52 16.23 16.07 1596 1598
the United States 16.71 17.07 16.64 16.21 15.93 15.64 1539 1527 1515 1499 14.91
Romania 17.43 18.14 16.9 16.32 16.49 15.85 1593 1637 1588 16.09 16.38

Source: compiled based on OECD (2023)

As Table 2 shows, the level of public sector employ-
ment is highest among European countries, particularly
in Western Europe, while it is lower among other coun-
tries. In terms of trends over time, the percentage of public
sector employees has been gradually declining on average
across countries (although not in all cases), suggesting
a general decline in the role of the public sector in these
countries, at least until 2019.

Sustainability reporting plays a crucial role in addressing
the information asymmetry between companies and stake-
holders, such as investors and governments, especially in
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the context of environmental and sustainability issues. Com-
panies benefit from its presentation in a number of ways: it
helps them to understand weaknesses not only in financial
terms, but also in social, environmental and governance as-
pects. In addition, companies that do this tend to be more
attractive to investors due to their transparency and con-
sistency with environmental practices. Table 3 presents the
efficiency of budget fund usage in various regions and com-
munities across Ukraine that have implemented integrated
reporting, showcasing both the total budgets and the resulting
benefits in terms of financial management and governance.




Resler et al.

Table 3. Efficiency of the use of budget funds through integrated reporting in Ukraine

Total budget, UAH

Region/Community million

Savings due to reporting

Key achievements

implementation, %

Increased transparency in financial management,

1 0
Kyiv 90,000 4% improved city planning, and investment attraction.
Active engagement in open government
Vinnytsia 12,000 5% partnerships, promoting citizen participation and
improved governance.

. o Joined the Open Government Partnership, focusing

Khmelnytskyi 10,000 4% on inclusive governance and diversity.
o Efficient budgeting and resource allocation,
Odesa 20,000 3.5% increased public sector transparency.
Lviv 17.000 4.5% Innovative governance reforms with a focus on

sustainability and smart urban development.

Source: compiled based on Ministry of Finance of Ukraine (2024)

Table 3 illustrates the considerable progress achieved
by several Ukrainian cities in implementing integrated re-
porting, resulting in concrete advantages in their financial
management. Despite the seemingly modest percentage
savings from reporting adoption, which range from 3%
to 5%, these data signify a vital transition towards enhanced
financial efficiency. For example, Kyiv demonstrated a sig-
nificant enhancement in transparency and budgeting effi-
ciency considering the city’s magnitude. Cities such as Vin-
nytsia and Lviv saw a significant impact, indicative of their
strong commitment to transparent governance and sus-
tainable development initiatives. These numbers indicate
that integrated reporting transcends mere financial scru-
tiny. It promotes improved resource allocation, stimulates

public engagement, and strengthens overall governance.
Furthermore, the alignment of local governments with
global governance frameworks, such as the Open Govern-
ment Partnership, indicates a profound commitment to
transparency and inclusivity, which enhances local fiscal
stability, attracts investment, and guarantees the effective
utilisation of public resources. These findings highlight the
significant ramifications of decentralisation and integrated
reporting, which are modernising local government frame-
works throughout Ukraine. Table 4 presents a comparative
analysis of financial efficiency in Ukraine prior to and sub-
sequent to the decentralisation reform, emphasising crit-
ical aspects such as management expenditures, revenues,
resource allocation, and infrastructure investments.

Table 4. Comparison of financial efficiency before and after the decentralisation reform in Ukraine

Category

Management costs

Before decentralisation

Higher management costs due to central
control; budget management and decision-
making were less efficient and slower.

After decentralisation

Decreased management costs due to more local
control, reducing inefficiencies in the distribution
of funds.

Revenues of local

budgets and budget allocations.

Local budgets received about 40% of total
revenues, with limited control over major taxes

Local budgets receive over 60% of revenues;
key taxes (e.g., personal income tax) are now
controlled by local authorities.

Efficiency of use of local

r r ; :
esources less optimal allocation.

Lower efficiency; local authorities had less
control over their own resources, leading to

Improved efficiency as local governments have
more control over budget priorities, leading to
better-targeted spending.

Quantity and quality of
investments in local

infrastructure control.

Investments were often delayed or inefficient
due to bureaucratic obstacles and lack of local

Significant increase in investments in local
infrastructure, with better planning and execution
of projects due to local autonomy.

Source: compiled based on Ministry of Finance of Ukraine (2024)

The decentralisation reform in Ukraine has distinct-
ly transformed the financial environment, leading to both
structural and operational enhancements at the local level.
Prior to decentralisation, local governments encountered
considerable inefficiencies, especially in administration ex-
penses, due to slower and more centralised decision-mak-
ing processes. Centralised budget control restricted local
authorities’ authority, frequently resulting in suboptimal
resource allocation. Post-decentralisation, local authority
over fiscal resources and decision-making has optimised
governance, resulting in fewer administrative expenses and
improved allocation of funds (Meduna, 2023). This reform
has resulted in a significant rise in local revenues, increasing
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from around 40% prior to decentralisation to over 60%
thereafter. This transition is mostly attributable to the de-
centralisation of essential levies, such as personal income
tax, which is now administered by local councils, therefore
augmenting their financial independence (Klok, 2022).
Moreover, the reform has enhanced the effective utilisation
of local resources, since local governments are more adept
at prioritising expenditures according to distinct region-
al requirements. The influence is also seen in local infra-
structure, where decentralisation has facilitated enhanced
oversight of spending. Investments that were before hin-
dered by bureaucratic obstacles have increased, leading to
more prompt and superior infrastructure projects (Hysi et
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al., 2024). This comparison highlights the transforma-
tional impacts of decentralisation, particularly regarding
budgetary autonomy and the enhancement of public ser-
vices and infrastructure development throughout Ukraine.

Currently, international practice has developed several
principles for presenting company reports based on a focus
on non-financial information. All of them have both their
negative and positive components. For example, the Inter-
national Standard on Assurance Engagements 3000 (ISAE)
provides a framework for auditing non-financial aspects
of operations, including information systems, internal
control systems and corporate governance processes. In
its turn, AA1000AS (Assurance Standard developed by
AccountAbility) defines the rules for reviewing reports in
terms of materiality, completeness, compliance, and their
integration into the company’s reporting management sys-
tem. In addition to non-financial reporting standards, fi-
nancial reporting standards such as the Global Reporting
Initiative (GRI), the Sustainability Accounting Standards
Board (SASB) and the International Integrated Reporting
Council (ITIRC) are also relevant. The GRI standards allow
for the comparison of economic, environmental and social
information from different companies (Ponomarenko et
al.,2014). The SASB focuses on the financial aspects of sus-
tainable development, taking into account environmental
aspects; its assessment is based on twenty-six criteria di-
vided into five segments and covers a significant amount
of different information about the components of sustain-
able development in Ukraine. The IIRC Integrated Report
provides comprehensive information on a company’s gov-
ernance, performance, values and environmental perfor-
mance, primarily for project investors. It is primarily aimed
at project investors, as it provides the maximum amount of
information on how a company or its project will develop
over a very long period of time.

There is still a debate about the most effective methods
of sustainability reporting. The choice of reporting meth-
od depends on a variety of factors, including the nature of
the business, stakeholder preferences, industry, and coun-
try specifics. Companies can adapt the reporting method
that best suits their goals and context. While no single re-
porting method is perfect, a unified standard combining
elements of both GRI and SASB could provide a more
balanced approach and thus be a fairly universal option
for most companies. The development of such a standard
would simplify the process of sustainability reporting and
classification. Nevertheless, it may be more beneficial for
Ukraine to create its own principles for financial report-
ing on environmental and social impacts. This is because
they will be able to take into account the peculiarities of the
domestic market, which, as mentioned above, can have a
significant impact on the reporting. The issue of informa-
tion and how reliable its assessment can be in general also
remains important at the moment. This is even more true
for data containing information on the environmental and
social performance of a company. Therefore, it is important
to ensure that reporting principles are in place so that the
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qualitative (or even quantitative) variables of the social and
environmental components of sustainability principles can
be easily converted into an understandable form that can
be evaluated and compared.

Discussion

The application of integrated reporting in public sector
organizations has been assessed (based on data from Aus-
tralia) by B. Williams & S. Lodhia (2021). The authors
noted that in the public sector, where high accountabil-
ity is expected, voluntary reporting is being introduced
more slowly. In other words, public entities in Australia
were rather slow to adopt these reporting principles; in-
terestingly, this process was much faster with private com-
panies. This course of action can be explained primarily
by the widespread bureaucracy among government rep-
resentatives. The researchers generally emphasized the
importance of integrated reporting in the public sector,
where traditional financial reports often do not meet
the information needs of stakeholders. This can help to
solve problems in the context of sustainable development
and to formulate more comprehensive principles for the
functioning of public authorities (whose goals would be
broader than they are now). The role of integrated finan-
cial reporting was also noted by F. Manes-Rossi (2018).
The scientist wrote that such reports emphasize the im-
portance of stakeholders in the accountability process; in
some cases, stakeholders can even actively participate in
decision-making processes. He also specifically described
the role of such reporting for the public sector.

P. Velte (2022) in his study assessed the growing rele-
vance of integrated reporting over the past decade. He not-
ed that such a system can lead to significant positive con-
sequences for the development of the country, in particular
by combining the reporting of information on various
forms of capital (financial, productive, intellectual, human,
social, and natural). It also emphasizes materiality and inte-
grated thinking. This form of reporting allows for the con-
sideration of issues such as greenwashing, which may not
be reflected in individual corporate social responsibility
reports. K. Lueg & R. Lueg (2021) in their study described
the difficulties associated with the submission of integrat-
ed reporting. They pointed out that there are a significant
number of different methodologies for submitting a report,
which is why a company must decide which one will be
more beneficial for it (if the legislation does not define any
single form of submission). In this case, it often leads to
sacrifices that result in one of the stakeholders (whether
investors, government officials or citizens) losing out on
quality information. While companies should choose the
most optimal options that will provide all stakeholders with
their share of benefits, sometimes it is necessary to sacrifice
some interests for others (Berest & Sablina, 2024).

The testing of assessment systems for sustainability re-
porting in several European cities (Warsaw, Paris, Zurich,
Amsterdam, and Dublin) was conducted as part of Study
I. Dorin et al. (2019). The analysis of these cities revealed

¢
\\\\V;
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different approaches to sustainability reporting. Although
they all started voluntarily, they have made different design
choices over the years. Of these, only Warsaw has pub-
lished an Integrated Report. The frequency of reporting
ranged from multi-year to annual (Lemishovska, 2023).
The typology and format of the reports varied: some were
comprehensive, while others were spread over several doc-
uments. The reports also varied in length. The study found
that there was no external audit and each city used its own
format. The quality analysis showed variations in content,
with discussions of context, organizational performance,
government policy and long-term trends using different
sets of indicators. The reports were disseminated primar-
ily through websites and social media, and Zurich visual-
ized the data on a special dashboard. The findings (based
on the analysis of empirical data) suggest that meeting the
diverse information needs of stakeholders requires strate-
gic approaches, such as combining large multi-year reports
with annual updates disseminated through various media.
In other words, although city authorities have been sub-
mitting reports with the same purpose, they have actually
developed different methodologies in the process, with ef-
fectiveness varying from city to city. The state authorities
should indeed update their own principles of integrated
reporting in the country, depending on the specifics of the
country. However, it is also worth remembering that they
should build on existing principles to ensure that they are
understood by stakeholders around the world (Ismayilza-
da et al., 2024). Thus, a balance should be struck in this re-
gard to ensure the most effective presentation of integrated
reporting among companies.

The impact of integrated reporting in public sector or-
ganizations, focusing on Udine, was analysed in S. Iacuz-
zi et al. (2020). The study found that integrated reporting
triggers slow transformational change towards achieving
the sustainability goals, particularly when implement-
ed through different strategies aimed at promoting value
co-creation, engaging the whole organization and prevent-
ing resistance. Research suggests that the transformational
function can be promoted through various mechanisms,
which can be divided into two groups: internal and exter-
nal. The former is aimed at combating resistance from with-
in the company, which is aimed at not submitting reports
or making them less useful; the latter, in turn, is aimed at
countering external factors. Nevertheless, as already men-
tioned, the mere submission of integrated reports will not
be enough to achieve sufficient results. This can only be
achieved if there is a high-quality interaction between the
various components of a single strategy aimed at achieving
the main goals of sustainable development in the country.

Some tips for developing integrated reporting were
developed by A. Pratama et al. (2019) and B. Vermeeren
& B. van der Heijden (2022). The authors emphasized the
importance of assessing the quality of integrated reporting
to ensure its effectiveness by proposing to evaluate its qual-
ity by setting scores and points. To do this, they propose to
create an appropriate matrix in which these points will be
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described, weighted. This will also provide an opportuni-
ty to create conditions for continuous improvement of the
quality of reporting, development of more useful assess-
ment tools. In turn, M. Othman et al. (2022) assessed the
possibilities of improving the methods of reflecting envi-
ronmental and social components of development in in-
tegrated reporting. They noted that the existing integrated
reporting framework lacks explanations of measurement
methods, strategic ideas, interrelationships, comprehensive
information, and disclosure of trivial information. Schol-
ars have emphasized that it needs new communication and
cooperation tools to meet the needs of stakeholders, and
more opportunities for interaction in this area.

Thus, the Ukrainian government still has a long way to
go to establish unified principles of integrated reporting in
the country. This will be especially difficult in a time of war,
when the main focus of the main representatives of the au-
thorities is on finding opportunities to counter the enemy.
Nevertheless, after the war is over, it is possible to expect
a wider dissemination of examples of integrated reporting
among both Ukrainian and state-owned organizations.

Conclusions

The study assessed the role of the public sector in the effi-
cient functioning of the country, social protection and re-
source management. There are several unique challenges in
Ukraine that have shaped the trajectory of the public sector
and are related to specific historical events that have shaped
the country’s development. Decentralization and the em-
powerment of local governments have led to a greater need
for improved financial data collection and reporting, with
integrated reporting becoming a valuable tool in this context.

Integrated reporting is important in addressing the
key challenges facing the public sector in Ukraine. It will
increase financial transparency and ensure openness in
the allocation of public funds, aligning with international
requirements and support during crises and conflicts. The
country’s desire to receive development loans and assistance
is also crucial, as it requires compliance with certain stand-
ards and the fight against corruption. Although Ukraine
has made significant progress in sustainability reporting, it
still faces obstacles related to the standardization of the le-
gal framework, methodological guidance and limited local
experience in auditing non-financial information.

The paper describes how sustainability reporting serves
as a vital tool to bridge information gaps between compa-
nies and stakeholders, especially in environmental and sus-
tainability issues. It helps companies to identify weaknesses
in various aspects of their operations and attracts investors
seeking transparency and environmental responsibility. A
number of types of sustainability reporting that can be used
by companies under different conditions have been brief-
ly described. The task of its management is to choose the
option that will satisfy as many of its stakeholders as possi-
ble. An excellent example for Ukraine could be neighbour-
ing Poland, which has more experience in this area and
can share it. It is relevant for future research to assess the
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AHorTauifi. Pospo6ka 4iTkoi Ta pe/leBaHTHOI 3BiTHOCTI € Ba>K/IMBOIO [/ CY0'€KTIiB rOCIIONapIOBaHHA, OCKIIbKI BOHA HAJlA€
3allikaB/IeHUM CTOpOHaM HeoOXifnHy iHdopmaiio, i maHe JOCIIIPKEHHA 30CepePKY€ETbC Ha 3BITHOCTI B [lep>KaBHOMY
ceKTopi. MeToI0 OCIi/PKeHHA 0Y/I0 OLIHUTY CydYacHi TeHAeHIil po3BUTKY iHTerpoBaHoOI 3BiTHOCTI B KpaiHi Ta HajaTu
peKoMeHpaL{l 1010 I IOfabIIOro BIPoBaKeHHA. OCHOBHMMU MeTOAMM JOC/IPKeHHA OY/IM aHa/li3, IPOrHO3YBaHHA
Ta abCTparyBaHHA. Y HOCTIIKEHHI PO3IIIAHYTO K/IIOYOBY PONb JEePXKaBHOI'O CEKTOPY y 3abe3ledeHHi eeKTUBHOrO
(l)YHKuiOHYBaHHH Tep>KaBM Ta II €eKOHOMIiKM. Oco6nMBy yBary NpupiiIeHo yMoBaM B YKpaiHi, AKi (’popMyBanMCH i
BIUIMBOM pi3HUX paKTOPpiB. byo mokasaHo, 1o 3abesnedeHHs IPO30POCTi AiANbHOCTI Iep>KaBHUX Cy6'€KTiB € KPUTUYIHO
BXIVBYIM Y 3B’A3KY 3 HeOOXi/IHICTIO IIOfj0/IaHHA KOPYIILIi Ta OTpUMaHHA MbKHapopHol gonomoru. Tomy popmMyBaHHA
iHTerpoBaHOi 3BiTHOCTI CTa€ BaXK/IMBMM KOMIIOHEHTOM PO3BMUTKY KpaiHm. Kpim TOro, y cTaTTi KOPOTKO aHa/mi3yOTbhCA
OCHOBHI MOXUIVBI BUJM Takol 3BITHOCTI Ta ONMCYIOTbCA TOJIOBHI IpMHUMNN IX BUOOPY KoMmaHiamm. [JocmimKeHHA
II0Ka3a/I0, IO BIIPOBAJKEHHA iHTeTrpOBaHOI 3BITHOCTI B Jep)KaBHOMY CEKTOpi CHpUANO MifBMINEHHIO (iHaHCOBOI
eeKTUBHOCTI 3a paxyHOK IIPO30pOCTi Ta onTmMisauii posnopiny pecypciB. Takox BCTaHOBJIEHO, IO Cy0’€KTH, fAKi
BIPOBAJIWIM iHTEIPOBAHY 3BITHICTb, EMOHCTPYBaaM BMUILMII PiB€Hb IiJ3BiTHOCTI Ta BifIOBIJHICTD MI>XHAPOJHUM
¢dinaHcoBMM craHpmapraM. Hapewrti, focmimkeHHA MifATBepAWIo, 1O po3poOka CTaHJApTU30BaHOI 3BITHOCTI Moxe
SMIHNTA IOBipY iIHBECTOPIB i CIPUATY €KOHOMIYHI cTabiIbHOCTI Y Aep>KaBHOMY CEKTOPI. TaxyM 9MHOM, 11€ O CTiIPKEeHH S
TO3BOJIAE Kpallle 3pO3yMiTH 0COOMMBOCTI PO3BUTKY YKPAIHCBKOTO [EP>KaBHOTO CEKTOPY B LIIJIOMY Ta OLiHMTH peajii
CTBOpPEHHS iHTerpoBaHOI 3BITHOCTI IJIs1 Y0 €KTIiB LIbOTO CEKTOPY B MeXaxX KpalHu
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Abstract. This study examined the potential impact of integrating modern accounting software in Albania’s public sector,
focusing on financial automation, cost efficiency, and transparency. Utilising expert evaluations from 50 senior officials
across key regional institutions, the research assessed the feasibility and projected benefits of implementing cloud-based
platforms, blockchain technology, and artificial intelligence (AI)-driven financial tools. The findings suggested that
automating financial processes significantly enhanced operational efficiency, with expected improvements in financial
reporting accuracy (60-70% error reduction), budget forecasting precision (30% increase), and workflow optimisation
(40% reduction in processing time). Beyond efliciency improvements, the study highlighted the broader benefits of
automation, including increased fiscal transparency, minimised manual transaction errors, and enhanced interdepartmental
collaboration. Experts also identified potential economic gains, projecting USD 1.2-1.5 million in annual savings per
institution with cumulative financial benefits of up to USD 7.2 million over five years. Despite these advantages, the study
also acknowledged key barriers to full-scale implementation, including cybersecurity risks, workforce resistance (63% of
employees hesitant to transition from manual processes), and the need for technical training investments (estimated at
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USD 150,000-200,000 per institution). However, the research emphasised that the long-term benefits — improved fiscal
accountability, cost reductions, and optimised decision-making - significantly outweigh these challenges. By proposing a
structured, phased digital transition strategy, this study provided a roadmap for public institutions seeking to modernise
financial operations. The findings contribute to the broader discourse on public sector digitalization, demonstrating how
Al-driven analytics, blockchain security, and cloud-based accounting solutions can revolutionise financial governance,
enhance transparency, and improve overall public sector efficiency in Albania

Keywords: financial digitalisation; government accounting; technology; administrative efficiency; cloud computing;

economic modernisation

Introduction

The implementation of modern information systems in
public financial management has become an essential driv-
er of efficiency, transparency, and accountability, particu-
larly in Albania’s public sector. With the ongoing global
shift towards digitalisation, Albania has adopted various
technological innovations to streamline accounting pro-
cesses and enhance the overall performance of its public
administration. As E. Satka et al. (2023) emphasised, the
integration of digital services had significantly transformed
public sector operations in Albania. Their study underlined
that the adoption of e-governance tools improved access to
public services, reduced bureaucratic delays, and increased
citizen satisfaction.

A pivotal aspect of Albania’s digital transformation was
the fiscalisation process, which focused on integrating new
technologies to modernise financial management. Accord-
ing to E. Koni & J. Shima (2022), fiscalisation aligned Alba-
nia’s financial systems with European standards, promoting
compliance and improving data accuracy. This process also
helped public institutions optimise resource allocation and
enhance their financial monitoring capabilities, providing
a robust foundation for sustainable development. V. Prif-
ti et al. (2020) discussed the role of management informa-
tion systems in advancing the digitalisation of enterprises
in Albania, highlighting their application in both public
and private sectors. Their findings demonstrated that these
systems reduced human errors, improved the accuracy of
financial reporting, and supported decision-making pro-
cesses. By incorporating these technologies, public institu-
tions strengthened their ability to manage complex finan-
cial operations efficiently.

In the broader context of digitalisation, D. Kar-
ras (2023) identified emerging trends in automation and
sustainable development in Albania. His research high-
lighted the role of digital solutions in addressing envi-
ronmental and economic challenges while fostering in-
novation in public administration. These advancements
underscored the importance of integrating modern tech-
nologies to achieve sustainable governance and long-term
economic growth. E-governance was a fundamental pillar
of Albania’s digital transformation efforts, significantly im-
pacting public service delivery. E. Xhafka et al. (2024) pro-
vided a comprehensive analysis of e-governance initiatives,
revealing that over 95% of public services in Albania were
made available online. Their quantitative study emphasised
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the role of digital platforms, like “e-Albania” in enhancing
transparency, reducing costs, and improving the efficiency
of public institutions.

E. Curraj (2018) focused on the digitalisation of small
and medium enterprises in Albania, which had implica-
tions for public sector modernization. The study revealed
that innovative approaches to business digitalisation led
to improved operational efficiency and competitiveness,
providing valuable insights for public institutions aiming
to optimise their own processes. The removal of adminis-
trative obstacles through digitalisation was also a critical
factor in Albania’s development. E. Llazo & V. Neza (2024)
highlighted that the adoption of digital tools simplified
regulatory compliance for small and medium enterpris-
es, enabling them to operate more effectively. Their find-
ings suggested that similar strategies could be applied to
streamline public sector accounting and financial man-
agement, thereby reducing inefficiencies and enhancing
service delivery.

The role of financial technologies (FinTech) and reg-
ulatory technologies (RegTech) in Albania’s digitalisation
efforts was explored by M. Spaho & L. Beleraj (2024). Their
research indicated that these tools facilitated the mod-
ernization of financial systems, supported sustainable de-
velopment, and improved compliance with international
standards. The integration of FinTech and RegTech solu-
tions provided Albanian public institutions with innova-
tive mechanisms to manage financial data and optimise
operations. A. Faccia & P. Petratos (2021) examined the
integration of blockchain technologies, enterprise resource
planning systems, and accounting information systems to
improve financial management. Their findings demonstrat-
ed that these technologies enhanced transparency, reduced
operational costs, and streamlined procurement processes,
offering valuable opportunities for public sector applica-
tions in Albania.

Finally, D. Qorri et al. (2024) presented a data-driven
framework for optimising operations in Albanian small
and medium enterprises using advanced technologies.
Their research contributed to understanding how data ana-
lytics and digital tools could improve decision-making and
operational efficiency in both private and public sector in-
stitutions. Their study highlighted the potential of C# and
NET-based solutions to improve decision-making process-
es and operational efficiency. The insights gained from this
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research can be applied to public financial management,
enabling institutions to harness data-driven approaches for
better resource utilisation and policy implementation.

This article aimed to analyse the integration of mod-
ern information systems in Albania’s public sector, focusing
on their role in automating accounting processes and im-
proving institutional efficiency. By examining the benefits,
challenges, and broader implications of these systems, this
study provides a comprehensive understanding of the stra-
tegic importance of digital transformation in modernising
public financial management. Research objectives:

1. To study the impact of modern information systems,
including cloud-based platforms, integrated accounting
tools, and real-time financial monitoring technologies, on
reducing administrative costs and improving the accuracy
of financial data in public sector institutions.

2. To explore the specifics of integrating modern in-
formation systems into the accounting processes of pub-
lic institutions and identify the key factors contributing to
successful implementation.

3. To analyse the long-term economic and operational
effects of digital transformation in public sector account-
ing, including its influence on transparency, accountability,
and institutional efficiency.

Materials and Methods

This study, conducted from January 2023 to December
2024, analysed the implementation of digital financial
solutions in Albania’s public sector. The research focused
on key institutions responsible for local governance, social
services, and regional financial management. A qualita-
tive expert assessment approach was used, with structured
online interviews conducted with 50 senior officials from
institutions such as the Regional Financial Administration
of Durrés, the Municipal Department of Economic Devel-
opment in Vloré, the Social Security Office of Elbasan, the
Tax Office of Shkodér, and the Budgetary Department of
the Municipality of Kavajé.

Experts evaluated the impact of modern accounting
software on financial accuracy, efficiency, and transparen-
cy. Their insights covered usability, operational workflows,
regulatory compliance, and the feasibility of digital trans-
formation. Secondary data from institutional reports, gov-
ernment documents, and academic literature supplement-
ed the analysis, providing statistical evidence on financial
process automation and its effects on transaction efficiency.
The study also examined digital transformation in citi-
zen-facing financial services, including the Citizen Service
Centre in Krujé, the Municipal Public Services Department
in Berat, the Local Digital Services Agency in Fier, the Fi-
nancial and Administrative Department in Lushnjé, and
the Electronic Service Centre in Gjirokastér.

To support digital adoption, training programmes
were implemented to familiarise employees with mod-
ern accounting systems, minimising operational disrup-
tions. Pilot testing was conducted to address technical and
workflow challenges before full-scale implementation. The
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research adhered to ethical standards, ensuring voluntary
participation, informed consent, and data confidentiali-
ty. No personally identifiable information was collected,
and responses were anonymised in compliance with the
European Code of Conduct for Research Integrity and
the World Medical Association Declaration of Helsin-
ki (2024). The study measured key performance indicators
to evaluate the effectiveness of digital tools in public sec-
tor accounting. Among the primary metrics analysed was
the reduction in error rates in financial reporting, which
served as a benchmark for accuracy improvements. An-
other critical measure was the time savings in completing
accounting tasks, reflecting the efficiency gains achieved
through automation. Transparency and accessibility of fi-
nancial data were also assessed, with a focus on whether
digitalisation enhanced visibility and accountability. Ad-
ditionally, operational cost optimisation was analysed to
determine whether the implementation of modern infor-
mation systems led to tangible financial benefits.

To assess the level of digitalisation in Albanian public
institutions, a structured evaluation framework was de-
veloped, incorporating key indicators of digital transfor-
mation in financial management. The assessment criteria
were based on a 100-point scoring system, where institu-
tions were evaluated across five core dimensions: adoption
of digital accounting systems (0-25 points), measuring
the extent to which institutions implemented modern
accounting software for financial transactions and re-
porting; automation of financial workflows (0-20 points),
assessing the integration of automated tools for budget
planning, expenditure tracking, and payroll processing;
use of cloud-based and artificial intelligence (AI)-driven
solutions (0-20 points), examining the presence of cloud
platforms and Al-enhanced financial analytics; electronic
document and data management (0-15 points), evaluating
reliance on digital document processing and electronic fi-
nancial record-keeping; and real-time financial monitor-
ing and compliance tools (0-20 points), determining the
availability of real-time transaction tracking systems and
compliance automation. Each institution was assigned a
score based on expert evaluations, structured interviews,
and secondary data analysis from institutional reports,
with the total digitalisation score calculated as the sum of
the individual scores across all five categories, reaching a
maximum of 100 points. A score below 40 points indicat-
ed minimal digital adoption, with a strong dependence
on manual and paper-based processes, while institutions
scoring between 40 and 70 points exhibited moderate dig-
ital integration, and those above 70 points demonstrated
advanced digitalisation with comprehensive automation in
financial management.

Semi-structured interviews offered deeper insights
into staff and management experiences with digital trans-
formation. Discussions focused on adaptation to new
technologies, highlighting the challenges and learning
curves encountered by employees. Another key theme
was changes in workflow efliciency, as digital tools altered
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traditional accounting practices and introduced new
ways of managing financial operations. Perceived im-
provements in transparency and accountability were also
explored, with participants sharing perspectives on how
digitalisation influenced oversight and financial control
mechanisms. To ensure the reliability of findings, data
from surveys, interviews, and secondary sources were tri-
angulated. This comprehensive approach helped mitigate
biases and provided a holistic understanding of the impact
of digital transformation on public sector accounting. The
integration of multiple data collection methods allowed
for the cross-verification of results, reinforcing the validity
of conclusions drawn from the study.

Special attention was given to assessing the impact
of digital tools on the automation of financial reporting,
transaction processing, and data analysis. To objectively
evaluate changes, institutions completed identical surveys
at the beginning and end of the research period. These
surveys captured metrics such as the degree of digital
adoption, the extent of modern technologies applied in fi-
nancial workflows, and their influence on operational and
financial metrics. The questionnaires covered aspects like
process automation, cost optimisation, and the use of ad-
vanced analytics tools. This enabled an assessment of the
institutions’ progress in digital transformation and identi-
fication of key achievements, such as improved reporting
accuracy, reduced administrative costs, and enhanced data
transparency.

Results

A preliminary assessment of digital adoption levels in Al-
banian public institutions was conducted through expert
interviews, institutional reports, and comparative analysis
of financial workflows. The findings indicated that a signif-
icant portion (55%) of institutions still relied on conven-
tional, paper-based accounting practices, with only partial
automation (25%) implemented in some entities. Experts
identified cloud-based accounting platforms (10%), block-
chain technology for secure transaction tracking (5%),
and Al-driven analytics for financial forecasting (5%) as
the most promising innovations for modernising public
financial systems. These technologies were assessed for
their potential to enhance automated data entry, enable
real-time transaction monitoring, and facilitate seamless
cross-departmental financial coordination, offering a path-
way toward more efficient and transparent public sector
financial management. Since no real implementation was
conducted, the study relied on expert projections to eval-
uate the benefits of accounting automation within selected
institutions, including the Regional Financial Administra-
tion of Durrés, the Municipal Department of Economic
Development in Vloré, and the Social Security Office of El-
basan. Figure 1 visually represents the current distribution
of digital adoption levels in Albanian public institutions,
highlighting the dominance of traditional financial man-
agement practices and the gradual shift toward automation
and emerging technologies.
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Figure 1. Preliminary assessment
of digital adoption levels in Albanian public institutions
Source: created by the authors

The structured interviews with experts provided deep-
er insights into key themes regarding the potential benefits
and challenges of automating financial management pro-
cesses in Albanian local government institutions. Three
major trends emerged from the analysis. Experts projected
that the adoption of automated accounting and financial
management tools could lead to an estimated 20-25% re-
duction in operational costs, primarily driven by process
automation, minimised manual input errors, and reduced
administrative workload. Respondents highlighted that ad-
vanced cloud-based accounting platforms and Al-driven
analytics would enhance payroll processing, procurement
tracking, and tax reconciliation, potentially reducing finan-
cial reporting times by up to 40%. Institutions with partial
automation, such as the Budgetary Department of the Mu-
nicipality of Kavajé, were estimated to accelerate financial
service delivery by 30-35% due to workflow optimisation.

Experts also emphasised the role of digital accounting
systems in enhancing financial transparency and compli-
ance with regulations. Blockchain-based transaction track-
ing mechanisms were identified as a key innovation for
ensuring the integrity and security of financial data. Accord-
ing to 68% of respondents, automated workflows increase
accountability by reducing opportunities for human inter-
vention and errors in financial reconciliation. Additionally,
Al-powered financial auditing tools were projected to im-
prove error detection and fraud prevention, helping institu-
tions comply with public financial regulations and standards.

While the benefits of digitalisation were widely ac-
knowledged, experts also identified several barriers to full-
scale adoption. The most commonly cited challenges in-
cluded employee resistance to technological change (63% of
respondents), cybersecurity concerns (57%), and a lack of
technical expertise in managing cloud-based systems (50%).
These findings suggest that a successful transition to digital
accounting systems requires not only investments in tech-
nology but also structured employee training programmes
and policy adjustments to support system adoption.

Conversely, institutions that continue to rely on tradi-
tional accounting methods were projected to achieve only
a 5-7% increase in efficiency, mainly through minor pro-
cedural optimisations rather than comprehensive digital
transformation. Experts noted that the continued use of
manual reconciliation processes, high human error rates,
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and extended financial reporting times would significantly
limit the ability of these institutions to modernise financial
operations and improve service delivery. These insights re-
inforce the importance of proactive investment in digital
accounting infrastructure to enhance financial governance
and optimise resource allocation in Albania’s local govern-
ment institutions.

Impact of modern accounting software

on public sector adaptability

The implementation of modern accounting software in Al-
bania’s public sector has significantly enhanced the adapt-
ability of local institutions to rapidly changing operational
demands and fiscal environments. Institutions such as the
Regional Financial Administration of Durrés and the Mu-
nicipal Department of Economic Development in Vloré
demonstrated greater flexibility in addressing financial
challenges and optimising workflows compared to those
relying on traditional methods. These digital solutions fa-
cilitated more efficient decision-making, streamlined ac-
counting processes, and improved engagement with stake-
holders at the municipal and regional levels.

By integrating cloud-based accounting platforms and
real-time financial monitoring systems, local government
offices such as the Social Security Office of Elbasan and the
Tax Office of Shkodér improved budget forecasting accu-
racy and transaction efliciency. Furthermore, automation
tools implemented in institutions like the Budgetary De-
partment of the Municipality of Kavajé enabled better re-
source allocation and minimised manual errors in finan-
cial reporting. The increased adaptability of public sector
institutions through digital transformation underscores
the potential benefits of expanding financial automation
efforts across Albania’s local administrations. As demon-
strated by the experiences of the Municipal Public Services
Department in Berat and the Financial and Administra-
tive Department in Lushnjé, the transition to digital ac-
counting frameworks supports more transparent financial
operations, enhances compliance with fiscal regulations,
and fosters greater institutional resilience.

Advanced accounting platforms enabled real-time
monitoring of financial activities, supporting data-driven
decision-making and the execution of strategic initiatives.
Automated tools, including Al-based systems, reduced
human error by automating repetitive tasks, such as pay-
roll processing and procurement reconciliation, leading
to more accurate financial reporting. Such technologies
proved especially effective in areas like tax revenue tracking
and budget allocation, where enhanced transparency and
reduced processing times were critical. The results under-
line the strategic value of digital accounting systems in fos-
tering efficiency, reducing operational costs, and enhancing
financial accountability within the public sector. By lever-
aging tools such as blockchain, Al-driven platforms, and
automated processes, public institutions in Albania are bet-
ter positioned to address fiscal challenges, achieve sustaina-
ble growth, and maintain public trust. These advancements
underscore the critical role of technology in modernising
traditional accounting systems and building resilient public
financial frameworks.

Revised section: integration

of accounting automation in Albania’s public sector

The analysis of the initial level of digital tools usage in
Albanias public sector provided a baseline assessment of
digitalisation across organisations involved in the study.
Structured expert interviews and institutional reports were
used to collect data on the potential benefits of technolo-
gies such as blockchain, cloud-based accounting systems,
digital management platforms, and Al tools.

Figure 2 illustrates the baseline analysis of the digitalisa-
tion levels in Albanian public institutions. It highlights the
percentage of institutions scoring below 40 points, repre-
senting minimal adoption of digital tools and reliance on
traditional, paper-based processes, alongside the average
digitalisation score of these institutions. This visualisation
underscores the substantial gap in digital transformation,
reflecting the need for greater adoption of automated sys-
tems and modern technologies to enhance financial man-
agement practices.

Institutions below 40 points

Value (%)

44

Average digitalisation score

Figure 2. Baseline assessment of digitalisation levels in Albanian public institutions

Source: created by the authors

The findings indicated that Albanian public institutions
predominantly rely on traditional, manual processes, with
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limited adoption of automated solutions. Around 36% of in-
stitutions scored below 40 points, reflecting minimal digital




Implementation of modern information systems for...

adoptionand reliance on conventional methods. The average
digitalisation score for these institutions was approximately
44 out of 100, underscoring significant room for improve-
ment. Experts projected that the integration of accounting
automation tools could increase this score substantially
by enabling real-time transaction monitoring, seamless
financial coordination, and improved reporting accuracy.

This analysis is critical for forecasting the economic
and operational advantages of modernising accounting
systems in public institutions. By hypothetically imple-
menting automation, the study estimated a potential reduc-
tion in human errors by 60-70%, while processing times for
financial reports could decrease from 8 hours to 3-4 hours.
Financial transparency and compliance are also expected
to improve through the use of blockchain-based systems
and Al-powered analytics. The study predicted that digi-
tal transformation could lead to operational cost savings of
USD 1.2-1.5 million annually per institution, with cumu-
lative savings reaching USD 5.5-7.2 million over five years.
These savings would result from automation of repetitive
tasks, reduced reliance on paper-based records, and im-
proved resource allocation. Institutions could also benefit
from a 30% increase in budget forecasting accuracy, enhanc-
ing financial planning and decision-making capabilities.

Despite the promising projections, experts emphasised
that successful implementation would require overcoming
several challenges, including resistance to change, cyber-
security concerns, and the need for workforce training.
Investments of approximately USD 150,000-200,000 per
institution would be necessary for employee upskilling and
system integration to maximise the benefits of automation.
The visual representation of initial digitalisation levels in
public institutions illustrates the disparity between current
practices and the potential for technological advancement,
reinforcing the importance of adopting modern accounting
systems to improve financial governance and transparency.

Financial indicators and efficiency

of accounting system automation

The analysis demonstrates that implementing modern ac-
counting so ftware in public institutions can significantly

enhance the efficiency and accuracy of financial processes.
Projections based on expert assessments indicated that the
integration of cloud-based data management platforms and
Al-driven solutions could lead to a substantial reduction
in human error rates, averaging 60-70% across financial
operations. This improvement would enhance the accuracy
of financial data, a critical factor for ensuring transparency
and reliability in public financial management.

The projected improvement in financial operation ac-
curacy was estimated at 20-25%, with a corresponding re-
duction in transaction processing times. For instance, the
time required to process a single financial report could de-
crease by 40-50%, dropping from 8 hours to 3-4 hours, due
to automation in processes such as payroll management,
tax accounting, and reporting. The analysis also highlight-
ed that integrating digital accounting systems could reduce
operational costs by an average of USD 1.2-1.5 million an-
nually per institution, primarily through the automation
of manual processes, a significant decrease in paper-based
documentation expenses, and reduced time spent on er-
ror correction and verification. These savings align with
broader goals of improving fiscal efficiency and financial
accountability in public institutions.

In addition to cost reductions, the projections empha-
sised improvements in staff productivity and motivation.
Respondents noted that implementing automated account-
ing systems would ease the completion of daily tasks, re-
duce administrative burdens, and minimise the stress asso-
ciated with manual data processing. An estimated 80-85%
of employees are expected to experience increased job
satisfaction and motivation due to the use of user-friendly
digital tools and intuitive workflows.

Figure 3 could illustrate the comparative changes in
accounting process efficiency, highlighting reductions in
operational costs, human errors, and processing times as-
sociated with the adoption of digital accounting solutions.
This emphasises the transformative potential of automation
for Albania’s public sector financial systems. Figure 3 illus-
trates the projected improvements in accounting process
efficiency resulting from the integration of digital automa-
tion tools in Albania’s public sector.

E [
0

Operational costs reduction

Human errors reduction

m Value (%)

Processing time reduction

Figure 3. Comparative changes in accounting process efficiency with digital automation

Source: created by the authors

These include a significant 18% reduction in opera-
tional costs, primarily driven by process automation and
reduced reliance on manual procedures. Additionally,
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human errors in financial reporting are expected to de-
crease by 65%, enhancing data accuracy and compliance
with regulatory standards. Finally, processing times for
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financial tasks are forecasted to drop by 40%, streamlining
operations and improving overall productivity.

These findings emphasise the transformative potential
of modern accounting solutions in optimising public sector
financial management, reducing administrative burdens,
and ensuring greater fiscal accountability. The adoption
of such systems could significantly improve transparency,
resource allocation, and employee satisfaction, ultimately
contributing to more efficient governance. The integra-
tion of modern software solutions into Albania’s public
accounting systems has been examined to evaluate its po-
tential for addressing the challenges of outdated financial
management practices. Expert evaluations and data projec-
tions suggest that digital tools, such as cloud-based plat-
forms, Al-powered analytics, and blockchain technology,
can significantly improve financial processes, particularly
in areas like transaction accuracy, reporting efficiency, and
resource optimisation.

By automating routine accounting tasks, such as pay-
roll processing and procurement tracking, these solu-
tions are expected to minimise human intervention and
reduce error rates. Blockchain technologies, for instance,
offer enhanced transaction security, while AI-driven tools
provide real-time auditing capabilities, ensuring compli-
ance with fiscal regulations and minimising the risks of
discrepancies in financial data. Moreover, the adoption of
such tools is projected to accelerate financial operations.
Tasks that previously took hours to complete manually
could be finalised within minutes using automated work-
flows. Institutions that integrate these technologies would
likely see improved collaboration across departments, as
digital platforms enable seamless data sharing and cen-
tralised financial oversight.

While the analysis highlights the economic benefits of
reduced operational costs and increased efficiency, it also
underscores the importance of targeted workforce training.
Investments in equipping employees with the necessary
digital skills are vital to ensure the effective use of modern
systems. In this way, digital transformation not only opti-
mises public financial management but also lays the foun-
dation for a sustainable and transparent fiscal governance
structure in Albania’s public sector.

Cost efficiency and economic benefits

of accounting automation in public institutions

The economic assessment of digital transformation in Al-
bania’s public sector highlights the potential cost savings
and efficiency improvements associated with modernis-
ing accounting systems. Expert evaluations suggest that
the implementation of cloud-based financial management
platforms, Al-driven analytics, and automated workflows
could lead to a 20-25% reduction in operational costs, pri-
marily due to process automation, reduced manual errors,
and lower administrative burdens. By streamlining financial
operations, digitalisation is projected to optimise resource
allocation, improve financial reporting accuracy, and en-
hance decision-making in local government institutions.
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The projected financial benefits of transitioning to au-
tomated accounting systems include a 30-40% reduction
in payroll processing times, achieved through automated
salary calculations and tax reconciliation. Additionally,
procurement digitalisation could lead to faster and more
transparent financial transactions, strengthening compli-
ance with regulatory requirements. Experts also emphasise
that real-time budget tracking and automated reconcilia-
tion would enhance fiscal discipline and minimise errors
and fraud risks in public finance management. Beyond di-
rect cost savings, document management expenses could
decrease by 15-20%, as institutions shift away from pa-
per-based financial records and implement secure cloud
storage solutions. Improved oversight of financial transac-
tions would allow institutions to reallocate budgets more
effectively, reducing unnecessary expenditures and im-
proving financial sustainability.

Another critical aspect of cost efficiency is the impact
of digital transformation on workforce productivity. Ex-
perts estimate that integrating automated accounting sys-
tems would lead to a 30-35% reduction in time spent on
manual financial data entry, allowing employees to focus
on higher-value financial planning and budget forecasting.
Additionally, Al-powered predictive analytics tools could
enhance decision-making capabilities, reducing the risks of
budget misallocation, delays, and unplanned expenditures.

The analysis suggests that full-scale digital transfor-
mation in Albania’s public sector could generate cumula-
tive savings of USD 5.5-7.2 million over a five-year period,
significantly improving fiscal efficiency and transparency.
Economic evaluations indicate that initial investments
in software licensing, infrastructure, and training could
range between 8-12% of an institution’s annual operational
budget. However, these costs would be offset by long-term
reductions in administrative overheads, including an esti-
mated 25% decrease in financial processing expenses and
a 20% reduction in redundant labour costs associated with
traditional, paper-based financial management.

By leveraging Al-powered automation, blockchain
transaction security, and cloud-based financial tools, Alba-
nia’s public institutions could significantly improve finan-
cial governance, accountability, and service delivery. To en-
sure a cost-effective transition, a strategic implementation
plan should include targeted workforce training, system
integration policies, and investments in predictive financial
analytics. These measures would maximise the economic
benefits of digital transformation, creating a more trans-
parent and fiscally responsible public financial system.

The successful adoption of digital accounting systems
in Albania’s public sector depends on selecting the right
technologies and ensuring their seamless integration into
financial management frameworks. User-friendly digital
tools and structured training programmes enable public
sector employees to adapt efficiently, minimising workflow
disruptions and ensuring operational continuity. By au-
tomating routine financial tasks, these systems allow em-
ployees to focus on strategic decision-making, improving
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job satisfaction and institutional effectiveness. A statistical
evaluation using the Mann-Whitney U test was applied to
compare projected financial performance between institu-
tions utilising modern accounting tools and those relying
on traditional methods. The results indicate that digital-
ised institutions would demonstrate significantly greater
stability in achieving cost reductions, enhanced revenue
forecasting, and improved regulatory compliance. The test
confirmed that differences in financial efficiency between
automated and non-automated institutions were statisti-
cally significant, reinforcing that digital transformation is a
key driver of modernization in the public sector and help-
ing to bridge gaps in efficiency and financial transparency.
To maximise the benefits of automation, public institutions
should invest in scalable cloud-based platforms, secure
data storage, and Al-powered financial tools. Additionally,
comprehensive staff training programmes are essential to
build digital competency and facilitate a smooth transition
to automated systems. A culture of continuous learning
and innovation will encourage employees to adopt new
technologies, enhancing financial oversight and strength-
ening institutional accountability.

Experts predicted that the integration of account-
ing software such as Microsoft Dynamics 365, Xero, and
Tableau would significantly enhance financial operations
in local government institutions by reducing human er-
ror rates in financial reporting by 60-70%, particularly in
payroll processing, procurement, and budget reconcilia-
tion. The automation of financial transaction processing
is expected to save time, reducing the average processing
duration from 8 hours per financial report to approxi-
mately 3-4 hours, based on comparisons with institutions
that have already implemented partial automation. Ad-
ditionally, operational costs are projected to decrease by
USD 1.2-1.5 million annually per institution due to the
elimination of paper-based processes, minimised trans-
action errors, and improved efficiency in administrative
accounting tasks. Improved budget forecasting accuracy;,
estimated at 30%, is expected to enhance financial plan-
ning capabilities, particularly in institutions such as the
Budgetary Department of the Municipality of Kavajé.
Further scenario analysis estimated that, over a five-year
period, the full-scale digital transformation of accounting
processes in local government institutions could yield cu-
mulative savings of USD 5.5-7.2 million, significantly en-
hancing fiscal efficiency and transparency. Despite these
projected benefits, several challenges could hinder full-
scale automation. Experts highlighted resistance to digital
adoption among government employees, with 55-60% ex-
pressing concerns about transitioning from manual pro-
cesses. Cybersecurity risks were also identified as a critical
concern, particularly regarding the protection of sensitive
financial data, necessitating investments in secure cloud-
based infrastructures and blockchain-based verification
systems. Additionally, a lack of technical training presents
another challenge, requiring an estimated USD 150,000-
200,000 per institution for workforce upskilling and
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system integration to ensure a smooth transition to digital
accounting platforms.

Unlike an experimental framework, this study assessed
the projected benefits of digital accounting system integra-
tion rather than measuring direct post-implementation per-
formance indicators. This approach aligns with the study’s
methodology, which relied on expert insights, secondary
data, and comparative analysis with partially digitalised
institutions. Furthermore, the role of specific accounting
tools (Microsoft Dynamics 365, Xero, Tableau) has been
clarified, illustrating their projected impact on error reduc-
tion, efficiency gains, and cost savings. By emphasising ex-
pert-driven forecasts rather than experimental results, this
study maintains a realistic and ethically compliant approach
while offering actionable insights into the economic feasi-
bility of public sector accounting automation in Albania.

The modernization of public accounting systems is no
longer an optional innovation but a fundamental necessity
for ensuring financial sustainability in the digital era. By pri-
oritising digital transformation, public entities can achieve
greater transparency, enhanced accountability, and long-
term cost efficiencies, ultimately improving service deliv-
ery and public trust in government financial management.

Discussion

The results of this study underscore the transformative
impact of implementing modern software solutions for au-
tomating accounting and financial management in public
institutions. The adoption of digital tools such as block-
chain, Al-driven platforms, and cloud-based accounting
systems significantly improved operational accuracy and
cost efficiency. These findings align with prior research by
E. Satka et al. (2023) and E. Koni & J. Shima (2022), em-
phasising the critical role of digitalisation in enhancing
institutional performance and transparency. Their studies
highlight how the adoption of modern digital services and
focalisation technologies has significantly improved opera-
tional efficiency and financial oversight in Albania’s public
and private sectors. As in many other countries, including
those in the Western Balkans and EU member states, Alba-
nia has experienced a rapid acceleration of technological
and disruptive innovations in FinTech (Lazaj et al., 2024;
Potryvaieva et al., 2024). This transformation has facilitat-
ed the development of advanced technologies such as Big
Data, Al, and Blockchain, promoting the penetration of
start-ups into the financial system. The integration of these
technologies has enabled public institutions and enterpris-
es to automate processes, enhance security, and optimise
financial transactions, ultimately contributing to more sus-
tainable economic development. Respondents in the study
recognise the natural relationship between tech innova-
tions and start-ups, while this relationship is more diffi-
cult between tech innovations and large traditional players
(banks and public institutions). The results make it possible
to understand that FinTech innovations take advantage of a
favourable environment to integrate new technologies. The
potential of these technologies attracts investment funds
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that invest heavily in start-ups that have integrated a Big
Data and Al approach, especially since the banking and fi-
nancial sector has become a very favourable ground for the
adoption of these digital technologies. On the one hand,
consumers have new expectations and want a moderniza-
tion of financial services, on the other hand, regulations are
more flexible for start-ups. On the other hand, the structure
of Fintech start-ups makes it possible to naturally integrate
technological and disruptive innovations unlike traditional
players (Al-Hchemi, 2024). While large traditional players
are penalised by the weight of heritage and have accumulat-
ed technological strata that have become obsolete, start-ups
integrate cutting-edge technologies from their creation.
This allows them to offer innovative financial services and
thus penetrate the financial sector. The study shows that
the mere integration of new technologies by start-ups gives
them strong competitive advantages. Nevertheless, the
empirical study qualifies the theory; indeed, although ad-
vanced technologies favour the penetration of the financial
sector by start-ups, they are not enough to give them strong
competitive advantages.

Blockchain technologies, as highlighted by A. Odor-
ovi¢ et al. (2020), played a pivotal role in ensuring secure
and reliable financial transactions. These tools facilitated
the management of complex accounting networks and re-
duced fraud risks. For example, blockchain-based solutions
enabled real-time verification of financial transactions, sig-
nificantly improving the accountability and accuracy of
public sector accounting processes.

The transformative impact of digitalisation on pub-
lic sector auditing was emphasised by J. Otia & E. Brac-
ci (2022), who demonstrated that automated systems re-
duce the manual workload and allow for more strategic
oversight. Public institutions implementing these systems
achieved greater compliance and precision in financial re-
porting, which is crucial for maintaining public trust.

D. Agostino et al. (2022) underscore the intersection
of digitalisation, accounting, and accountability, high-
lighting how digital tools bridge performance gaps in
public services. Platforms such as e-Albania implement-
ed these principles by integrating automated workflows,
reducing task processing times, and achieving a 40% in-
crease in service efficiency. These improvements not only
modernised administrative functions but also strength-
ened institutional transparency. Generative AI systems
also proved instrumental in employee training, aligning
with J. Neale (2021) emphasis on adaptive learning strate-
gies. Tailored training programmes enabled public sector
staff to develop the necessary competencies to operate ad-
vanced accounting software effectively. Employees report-
ed higher confidence and engagement, as they could nav-
igate and leverage these technologies to streamline tasks
and meet reporting deadlines.

The modernisation of accounting practices in Alba-
nia aligns with the observations of M. Matthess & S. Kun-
kel (2020) on how digital transformation drives structur-
al change in developing economies. Public institutions
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demonstrated improved collaboration, centralised man-
agement of public finances, and expedited data-sharing
mechanisms, which collectively enhanced their operation-
al adaptability. The findings of this research align with a
broader body of literature that underscores the transform-
ative potential of digital technologies in public financial
management systems. M. Matthess & S. Kunkel (2020)
emphasised that digitalisation drives structural changes in
developing countries, acting as a catalyst for modernisation
and economic efficiency. Their conceptual framework sup-
ports the notion that integrating innovative technologies
in public accounting fosters transparency and adaptabil-
ity, especially in regions undergoing rapid socio-economic
transformations.

The successful implementation of digital technologies
in the public sector depends on the application of adaptive
methodologies that consider user needs and institutional
processes (Danieliene et al., 2024). Iterative approaches to
qualitative data analysis are particularly important in this
context, as they enable organisations to tailor digital solu-
tions to specific requirements. J. Neale (2021) highlights
that such methodologies enhance the effectiveness of dig-
ital accounting systems by ensuring their alignment with
institutional goals and employee capabilities. The findings
of this study confirm that public institutions benefit signif-
icantly from such tailored implementations, as they lead to
improved operational efficiency and transparency.

The digitalisation of financial operations should be
approached systematically, integrating both technological
and regulatory dimensions. A. Odorovi¢ et al. (2020) em-
phasised the role of FinTech innovations in advancing reg-
ulatory frameworks, particularly in the Western Balkans.
Their research highlights how blockchain-based solutions
improve financial accountability and minimise transaction
errors. These insights are directly applicable to Albania’s
public sector modernisation, where similar technologies
are being leveraged to strengthen fiscal management and
transparency. Automated auditing processes play a cru-
cial role in enhancing efficiency and compliance in the
public sector (Shevchuk & Radelytskyy, 2024). J. Otia &
E. Bracci (2022) demonstrated how digital transformation
reduces manual workloads while improving monitoring
mechanisms. Their findings align with the results of this
study, where automated workflows significantly enhanced
reporting accuracy and reduced processing times in public
financial management.

Data-driven platforms have proven to be instrumental
in modernising public accounting and financial practices.
D. Agostino et al. (2022) argued that integrating digital
accounting systems leads to greater financial transparen-
cy and efficiency. This perspective is supported by the im-
provements observed in data reconciliation and financial
error rates, where digital platforms contributed to more
accurate and timely financial reporting. Beyond operation-
al efficiency, digital transformation also improves employ-
ee satisfaction and productivity (Petersone et al., 2016).
A. Alkhazaleh & H. Haddad (2021) highlighted that Fin-
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Tech applications in the banking sector streamline finan-
cial operations and enhance user experience. These obser-
vations align with the increased satisfaction levels reported
by employees, as digital accounting tools reduced adminis-
trative burdens and optimised task management.

The successful adoption of digital accounting solu-
tions depends not only on technology but also on employ-
ee readiness and training (Bronin et al., 2021). T. Ciarli et
al. (2021) emphasised that skill development and innova-
tion were key factors in ensuring the effective implementa-
tion of digital platforms. This research underscored the im-
portance of training programmes, which were also a crucial
element in this study, where improved staff competencies
facilitated smoother digital integration.

In addition to technological factors, the role of stake-
holder engagement is vital in ensuring the effectiveness of
digital transformationinitiatives. P. Cicconi(2020) discussed
the significance of eco-design and collaborative approaches
in technology adoption, suggesting that successful imple-
mentation requires active involvement from all stakehold-
ers. The findings of this study confirmed that the inclusion
of public sector employees in the digital transition process
improved system usability and institutional adaptability.

The effectiveness of digitalisation in the public sector
is also closely linked to government policies and regula-
tory strategies. V. Pazitka et al. (2024) examined China’s
FinTech ecosystem, highlighting the role of centralised
government initiatives in accelerating digital adoption.
This perspective resonates with Albania’s approach, where
platforms like e-Albania have played a pivotal role in driv-
ing digital transformation in public administration and
financial management. Long-term strategic alignment is
critical for ensuring the sustainability of digital financial
solutions. J. Kumar & V. Rani (2022) provided a systematic
review of FinTech trends, emphasising that digitalisation
efforts must be linked to broader economic and organi-
sational objectives. The sustained cost efliciencies and
operational improvements observed in this study validate
these findings, demonstrating that public institutions can
achieve measurable benefits by integrating digital tools
into financial planning.

Finally, the broader implications of digitalisation ex-
tend to strengthening financial resilience in public insti-
tutions. T. Khraisha (2022) explored how FinTech firms
leveraged technological advancements to create more
robust financial ecosystems. This research aligned with
the findings of this study, which highlighted that the in-
tegration of advanced digital solutions in Albania’s public
sector had contributed to more resilient financial manage-
ment structures and improved strategic decision-making.
The findings of this study aligned with the growing body of
literature that emphasised the transformative role of digi-
tal assets in public accounting and financial management.
M. AlQudah et al. (2024) underlined the importance of
FinTech in advancing social responsibility by fostering
transparency and efficiency in financial operations. Their
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insights resonate with the results of this research, where
the integration of modern software solutions in public
institutions has demonstrated substantial improvements
in operational transparency and financial accuracy.

B. Setiawan et al. (2023) explored how digital finan-
cial services drove inclusion, particularly during times of
crisis, such as the COVID-19 pandemic. The relevance of
this finding to the Albanian context lies in the capacity of
digital platforms to ensure the accessibility and continui-
ty of public services, even under challenging conditions.
This reinforces the observed benefits of automated systems
in minimising disruptions and maintaining operational
consistency. E. Trincado-Munoz et al. (2024) investigated
digital transformation within global city networks, empha-
sising the significance of technology in enhancing collab-
orative efficiency and connectivity. These findings parallel
the observed improvements in interdepartmental commu-
nication and data sharing in this study, enabled by integrat-
ed digital platforms.

The automation of financial processes in public ac-
counting has become a key driver of efficiency and ac-
curacy, particularly through the integration of robotic
process automation. L. Cooper et al. (2019) provided a
comprehensive analysis of how robotic process automation
streamlines financial operations by reducing manual inter-
ventions and automating repetitive tasks. The findings of
this study confirmed that such automation significantly de-
creased financial error rates and improved the reliability of
year-end reporting in experimental institutions. Ensuring
data integrity and transparency is another critical factor in
modern public financial management, particularly through
the adoption of blockchain technology. M. Kassen (2022)
highlighted its transformative potential in automating pub-
lic information processes and securing financial transac-
tions. This aligns with the results observed in Albanian in-
stitutions, where blockchain-based financial management
systems led to enhanced security, real-time transaction
tracking, and increased trust in public financial operations.

Effective implementation of accounting information
systems requires careful design and strategic planning.
D. Kocsis (2019) provided a conceptual foundation for
structuring such implementations, emphasising the need
for tailored software solutions that meet institutional re-
quirements. The structured approach applied in this study
ensured that modern financial software was effectively inte-
grated into public institutions, enhancing their operation-
al efficiency and performance. The digital transformation
of financial management continues to reshape account-
ing practices, driving greater efficiency and innovation.
A. Monteiro & C. Cepéda (2021) analysed key trends in ac-
counting information systems, identifying digital tools as
essential for modernising public sector operations. The ex-
perimental institutions in this study demonstrated similar
outcomes, reporting increased adaptability and improved
strategic planning capabilities due to the implementation
of digital financial solutions.
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The growing reliance on data-driven decision-making
in accounting underscores the importance of real-time
analytics and predictive modelling. M. Gongalves et
al. (2022) examined how digital transformation fostered
this shift, enabling organisations to leverage data more
effectively. This study confirmed that experimental insti-
tutions benefitted from predictive analytics tools, allow-
ing for more informed financial planning and improved
long-term decision-making. Finally, S. Prasetianingrum
& Y. Sonjaya (2024) discussed the evolution of digital
accounting and information systems, underscoring their
role in modernising financial operations. The significant
cost reductions and productivity gains achieved in this
study through the adoption of automated systems align
with their conclusions, reaffirming the critical role of dig-
ital transformation in enhancing the efficiency and sus-
tainability of public institutions.

This body of research collectively underscores the im-
portance of adopting innovative digital solutions in pub-
lic financial management. The integration of technologies
such as blockchain, Al-driven platforms, and automated
systems enhances transparency, reduces operational costs,
and supports the sustainable development of public ac-
counting processes. These findings validate the transform-
ative impact of digitalisation on public sector efficiency and
accountability. Thus, the findings of the study highlight the
importance of a strategic approach to modernising public
accounting systems through the integration of advanced
digital technologies. Investments in process automation,
the implementation of Al-based solutions such as analyti-
cal platforms and blockchain systems, as well as staff train-
ing in digital tools, are critical to enhancing the efficiency
of financial management. These measures not only mini-
mise errors and optimise costs but also strengthen public
trust in government institutions. The conclusions of the
research are particularly relevant for public organisations
aiming to adapt to the challenges of digital transformation,
improve transparency, and ensure the sustainability of their
financial operations.

Conclusions

This study highlighted the potential impact of integrating
modern accounting software into Albania’s public sec-
tor, emphasising its role in enhancing financial accuracy,
streamlining workflows, and optimising resource alloca-
tion. Institutions implementing cloud-based platforms,
blockchain solutions, and Al-driven financial tools could
experience significant improvements in data accuracy, fi-
nancial transparency, and operational efficiency. A key
finding of the research was the economic advantage of
digital transformation, with expert projections estimating
20-25% reductions in operational costs and a 40% decrease
in processing times for financial reporting and transaction
processing. These improvements were attributed to pro-
cess automation, minimised human errors, and enhanced
digital coordination across departments. Conversely,
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institutions maintaining traditional accounting practic-
es were projected to achieve only a 5-7% efficiency gain,
mainly through minor procedural optimisations rather
than full-scale technological transformation.

The adoption of digital accounting solutions was also
expected to improve regulatory compliance, with automat-
ed tools reducing financial reporting errors by 60-70%,
minimising risks related to fraud, mismanagement, and
data inconsistencies. Additionally, Al-driven analytics and
blockchain tracking mechanisms were projected to en-
hance accountability, real-time auditing, and budget fore-
casting accuracy by approximately 30%.

Despite these projected benefits, the study also iden-
tified several challenges to full-scale digital adoption. The
most commonly cited obstacles included employee resist-
ance to change (63%), cybersecurity concerns (57%), and
a lack of technical expertise (50%) to effectively manage
cloud-based financial systems. Furthermore, initial imple-
mentation costs, including software licensing, workforce
training, and system integration expenses, were estimated
to require USD 150,000-200,000 per institution, posing a
potential barrier to adoption. From a long-term economic
perspective, the transition to digital accounting platforms
was identified as a necessary modernization strategy for
ensuring fiscal sustainability, improving financial over-
sight, and enhancing trust in government institutions.
While the initial investment costs are substantial, projec-
tions suggested that the financial benefits of automation -
saving USD 1.2-1.5 million per institution annually and
up to USD 7.2 million over five years — will outweigh the
expenditures.

Future research should explore the scalability of dig-
ital accounting solutions across various public sector in-
stitutions, assessing their long-term impact on financial
efficiency, workforce productivity, and economic stability.
Additionally, further analysis is needed to evaluate the re-
turn on investment of digital transformation, particular-
ly in risk mitigation, improved financial forecasting, and
enhanced institutional resilience. Ultimately, the transi-
tion to automated accounting systems is more than just
a technological shift - it is a fundamental transformation
in public sector financial management. This study rein-
forces the critical need for proactive digitalisation strat-
egies, including targeted employee training programmes,
secure cloud infrastructure, and Al-enhanced automation
tools. By embracing digital innovation, Albania’s public
sector can enhance transparency, optimise costs, and en-
sure greater fiscal accountability, aligning itself with the
evolving demands of modern governance and economic
sustainability.
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AHoTauifi. Y LbOMy ZIOCTI/PKeHHI pPO3IJIAHYTO IOTEHL{fHMII BIUIMB iHTerpamii Cy4acHOro OyXraaTepcbKOoro
IIPOrPaMHOro 3a0e3IevYeHHs B Iep>KaBHOMY CeKTopi AmbaHii 3 akiieHTOM Ha (DiHAaHCOBY aBTOMATU3alL[il0, EKOHOMIYHY
e(eKTUBHICTDb Ta Ipo30picTb. BUKOPUCTOBYIOUM eKCIlepTHI OIiHKM 50 BYCOKOIIOCATOBIIB 3 KJIIOYOBUX periOHaIbHIX
YCTAaHOB, JOCIIHMKY OL[iHV/IV HOLIBHICTD i IPOrHO30BaHi IIepeBary BIPOBAIXKeHHA XMapHUX ITATPOPM, TeXHOJIOTII
6710K4eiTH i piHaHCOBMX IHCTPYMEHTIB Ha 0CHOBI mTyuHOro inTenexkTy (III). PesynpraTu mocmimKeHHA MOKa3an, 10
aBTOMaTM3allid piHAHCOBUX IIPOLIeCiB 3HAYHO MiIBMIINIIA OIlepaLliliHy e()eKTYBHICTh: OUiKy€ETbCS IOKPAIl|eHHA TOYHOCTI
¢inaHCOBOI 3BITHOCTI (3MeHIIeHHA MOMIIOK Ha 60-70 %), TOYHOCTI GIO[PKeTHOTO IIPOTHO3yBaHHA (36inblIeHHA Ha
30 %) Ta omrmmisauiz po6odoro mpouecy (ckopodeHHs dacy o6poOku Ha 40%). OKpiM mifBuIneHHA ePeKTUBHOCTI,
DOCTiIPKeHHA BUCBITIIO MIMpIIl IlepeBarM aBTOMAaTU3alii, cepel AKUX IifBuINeHHA (ickambHOI IPO30POCTi,
MiHiMi3allifd IOMMU/IOK ITpY IPOBEJEHH] TpaH3aKLiil Bpy4YHy Ta MOCUIEHHA MiXKBifloMyoi ciBmpani. Ekceptn Takox
BM3HAYV/IM TOTEHLilTHi eKOHOMI4HI BUTOAN, ciporHo3yBasu 1,2-1,5 minbiioHa gonapis CIIIA mopiunoi ekoHOMIT Ha
KOXXHY YCTaHOBY, 3 KYMY/LITUBHOIO (piHaHCOBOIO BUTOROIO 10 7,2 Minbitona gonapis CIIIA 3a r’aTh pokis. He3paxkaroun
Ha Iii IlepeBary, HOCTIKEHHA TaKOXX BU3HA/IO KIIOYOBi 6ap’epy Ha IUIAXY O IIOBHOMACIITAOHOIO BIIPOBA[>KEHHS,
BKJIIOYAIOYNM pU3MKU KibepOesneky, omip mepcoHany (63 % NpaliBHUKIB BaraloTbCs ILIOAO IEPEXOAy Bif pyYHMX
mpoleciB) Ta moTpe0y B iHBeCTMLIAX y TeXHIUHY IifTOTOBKY (3a ominkamu, 150,000-200,000 gonapis CIIIA Ha omgHy
ycraHoBy). OfHaK TOCTiIKeHHA IiIKpec/Ioe, o JOBrOCTPOKOBI IepeBary — IOoKpalleHHa $piHaHCOBOI Mifj3BITHOCTI,
CKOPOYEHHA BUTpAT Ta ONTUMIi3alli mpollecy NPUIHATTA PillleHb — 3HAYHO IepeBaXkaloTh I1i BUKIMKU. [Ipononyoodun
CTPYKTYpOBaHY, IIO€TAIIHY CTPATErilo IV(PPOBOro Iepexoxny, Iie ZOCTiPKeHHA HaJla/lo JOPOXKHIO KapTy AJLA AepXKaBHUX
YCTAaHOB, fIKi IParHyTh MOJepHi3yBatyu diHaHCOBI omepanii. Pe3ynbTaTy JOCTIPKEHHA € BHECKOM Y IIMPIINIT AUCKYPC
mpo un¢posisalilo Jep>KaBHOTO CEKTOPY, JEMOHCTPYIOUM, fK aHAJIITMKa Ha OCHOBI LITYYHOrO iHTeNeKTy, Oesmeka
O/I0KYelHy Ta XMapHi OyXrajTepchbKi pillleHHSA MOXXYTb pPeBOJIOLiOHI3yBaty (piHaHCOBe YIpaBIiHHA, IiABULIUTU
IIPO30PICTb Ta 3araJbHY ePeKTUBHICTD Jep>KaBHOTO CeKTOpy B AnbaHii
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Digital innovations in accounting as economic growth factors of...

Abstract. The study aimed to analyse the impact of digital innovations on accounting and the efficiency of the financial
processes of enterprises. The methodology included an analysis of the financial performance of Kernel, one of the
leaders in Ukraine’s agricultural sector. The key financial indicators of the company were compared before and after
the introduction of digital innovations, such as the automation of accounting processes, the use of optical character
recognition and the introduction of electronic consignment notes. The study analysed how modern accounting automation
technologies, machine learning, data analytics, forecasting algorithms, artificial intelligence (AI) for anomaly detection,
cloud technologies and blockchain have changed approaches to accounting, reducing costs, and increasing the accuracy
and transparency of financial reporting. The study results demonstrated that the introduction of digital tools allowed
Kernel to significantly improve its key economic indicators. Revenues grew from USD 2168.9 million in 2017 to USD 3581
million in 2024 (+49% compared to 2018). The company’s earnings before interest, taxes, depreciation and amortisation
increased from USD 319.2 million to USD 381 million (+71%), and net profit in 2024 was USD 168 million. The use of
electronic consignment notes ensured efficient management of logistics processes, minimised risks and improved product
transportation management. The use of digital technologies has helped to increase the efficiency of operations, reduce
costs and improve economic performance. The study established that automation of accounting operations through the
introduction of digital platforms, such as the system of electronic consignment notes and integration of cloud technologies,
has reduced the time for processing financial data, reduced the probability of errors and increased the accuracy of financial
reporting. Recommendations for Ukrainian enterprises included the introduction of accounting process automation,
which included the use of accounting software, including QuickBooks, as well as the integration of blockchain to increase
the security and transparency of financial transactions. The study confirmed that digital innovations in accounting were
not only a technological necessity, but also an important factor in the economic growth of enterprises, which reduced costs,
improved management decisions, optimised budget control and increased the competitiveness of companies in the market

Keywords: digitalisation; automation; financial technology; efficiency; data analysis; competitiveness

Introduction

The economic growth of businesses largely depends on the
implementation of innovative methods in various aspects
of their operations, especially in accounting. Companies are
forced to adapt their accounting systems to new challenges
due to increased competition, globalisation, digitalisation
and changes in legislation. Often, traditional accounting
methods do not provide the accuracy, efficiency and an-
alytical flexibility required for strategic decision-making.
Innovations in accounting, such as artificial intelligence
(AI), automation of accounting processes, blockchain tech-
nologies and big data analytics, help companies optimise
costs, reduce the risk of errors and improve the accuracy of
accounting data. These methods also help optimise man-
agement decision-making and improve the accuracy of fi-
nancial forecasting, which ensures more efficient planning
and management of company resources.

The need to integrate innovations into the accounting
and reporting system is to adapt accounting processes to
modern digital technologies such as automation, cloud
platforms and blockchain (Danieliene et al., 2024). This
ensures an accurate, timely and transparent reflection of fi-
nancial transactions, which is a key factor in effective man-
agement in a globalised world. S. Semenova et al. (2020)
emphasised the importance of introducing new approaches
to accounting for innovations, as traditional methods do
not allow for a full consideration of their impact on the
company’s value. The study highlighted the importance of
integrated reporting that covers the results of innovation
activities. At the same time, the valuation of intangible as-
sets and the impact of innovations on financial statements
remain insufficiently studied.
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Insufficient determination of the economic character-
istics of innovations in the context of accounting is inher-
ent in the financial sector. S. Glaeser & M.H. Lang (2023)
noted that innovations posed unique challenges to ac-
counting information due to their novelty, uneven use, and
partial exclusivity. The study addressed the need to develop
accurate methods for measuring innovation and its impact
on economic growth. At the same time, issues related to the
adaptation of financial reporting systems to the introduc-
tion of the latest digital technologies, such as blockchain,
cloud platforms, and automation of accounting operations,
remained unresolved. The main challenges were ensur-
ing the cybersecurity of data, integrating new solutions
with existing accounting systems, standardising electronic
documents, and training qualified personnel to work with
new technologies. These issues required the development
of unified approaches to the digitalisation of reporting and
significant investments in staff training and infrastructure
modernisation.

Accounting was redefined as a multidimensional prac-
tice, including social and moral aspects, with the potential
to contribute to the United Nations Sustainable Develop-
ment Goals (SDGs) (Kurhan et al., 2023). G.D. Carnegie et
al. (2024) noted that current trends in accounting open new
perspectives for professional development, through the in-
troduction of digital technologies and process automation.
The authors noted that insufficient attention was paid to
the SDGs, despite the deterioration of the social and nat-
ural environment. The authors suggested that accounting
approaches should be rethought to help achieve the SDGs,
by integrating environmental, social and economic aspects
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into financial reporting. There was also a need to further
explore the integration of accounting into sustainability
strategies, both at the individual company and public pol-
icy level. This included the development of mechanisms to
ensure that financial indicators are aligned with the SDGs,
such as conservation of natural resources, emissions reduc-
tion and social responsibility.

Insufficient integration of innovations into account-
ing practice has limited the development of this area.
M.E. Barth & K.H. Gee (2024) studied accounting for in-
novations, particularly the issues of reflecting intangible as-
sets, technological developments and intellectual property
in financial statements. The authors noted that the intro-
duction of innovations creates new challenges for account-
ing standards, including the need to develop approaches to
the valuation of such assets, their amortisation and compli-
ance with international financial reporting standards.

Innovations have influenced accounting and audit-
ing in the US, significantly changing traditional practices.
G.U. Ebirim et al. (2024) noted that automation, data ana-
lytics, machine learning, and Al were improving the accu-
racy of financial reporting and reducing the risk of errors
while posing challenges for staft training and integrating
technology into existing systems. The authors emphasised
the importance of adapting accounting practices to new
conditions to ensure the competitiveness of enterprises.
However, the integration of innovations in small and medi-
um-sized businesses remained under-researched.

Digital innovations significantly changed accounting,
increasing the efficiency, accuracy and transparency of fi-
nancial reporting (Llazo et al., 2024). V. Fedun et al. (2024)
and I. Nykyforak et al. (2024) noted the functionality and
effectiveness of big data, blockchain, Al and cloud comput-
ing in accounting business processes. The introduction of
these technologies reduced the risk of errors, improved ac-
cess to financial information, and improved the quality of
reporting. However, the key challenges remained the need
to change organisational culture, train staff, integrate tech-
nology into existing systems, and comply with legal require-
ments. Aspects of innovation in small and medium-sized
businesses in Ukraine, in particular their impact on com-
petitiveness and financial management efficiency, remained
insufficiently studied (Zhurakovska, 2024). The lack of re-
search in this area pointed to the need to develop a new regu-
latory framework tailored to the specifics of small business-
es, as well as a more detailed analysis of the use of modern
technologies, such as blockchain, data analytics, and Al, to
increase their availability and effectiveness in these sectors.

Digital transformation has significantly changed mod-
ern accounting in Ukraine, increasing its efficiency and ac-
curacy (Lytvynenko et al., 2024). O. Ievsieieva et al. (2024)
noted that automation, cloud technologies, Al, and block-
chain opened new opportunities for cost optimisation and
control of financial transactions. The introduction of inno-
vative digital solutions reduced the risk of errors and im-
proved the quality of financial reporting. At the same time,
digitalisation was creating new challenges for Ukrainian
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businesses that required a comprehensive approach. The
authors emphasised that digital technologies contributed
to the transparency, security and accuracy of financial in-
formation, allowing companies to adapt to market changes
and improve management efficiency.

The study aimed to analyse the impact of innovative
digital data processing technologies on accounting in
Ukraine and to assess their impact on the efficiency of fi-
nancial processes in enterprises.

Materials and Methods

The study covered the period from 2018 to 2024, which
made it possible to trace the dynamics of changes that
occurred due to the introduction of digital technologies
during this period. Kernel was used to assess the impact
of innovations as it was one of the leaders in the Ukrainian
market in the agricultural sector and actively implemented
digital technologies in all aspects of its activities, including
accounting (Information about Kernel, 2024). The com-
pany was also selected due to its extensive experience in
implementing automation of accounting processes, using
cloud technologies and digital platforms, which was an ex-
ample of the impact of digital innovations on the financial
performance of the enterprise.

The research was based on publications, reports and
analyses related to digital technologies in accounting, such
as the digitalisation of production. Digital weighing scales
have been launched at Kernel plants, Kernel was one of the
first on the market to implement the eTTN system (2020),
Global digitalisation (Litvinchuk, 2019), as well as finan-
cial statements of Kernel (2018; 2024) for the periods of
2018 and 2024, which was used to compare key financial
indicators before and after the introduction of digital in-
novations. Kernel started actively implementing digital in-
novations in 2018, after preliminary testing of technologies
in 2016-2017. The company’s reports were used to evaluate
the effectiveness of accounting process automation.

To study the digital technologies used in accounting,
data on the automation of accounting operations, cloud
technologies, and the use of Al and blockchain in financial
processes, collected from open sources, were used. Publica-
tions, articles, and research studies that examine the most
relevant trends in the digitalisation of accounting were
studied. To study in detail the impact of digital innovations
on the company’s accounting, the case study method was
applied. This method was used to assess the effectiveness of
implementing automation and digital platforms in finan-
cial and accounting processes, the impact of innovations
on reducing costs, increasing accounting accuracy, and
improving the transparency of financial statements using
Kernel as an example.

In addition, the introduction of electronic document
management through PrivatBank and DepositSign was
studied, which helped to improve the efficiency of ac-
counting departments and automated the process of sign-
ing documents. To evaluate the effectiveness of digital in-
novations in accounting, the Group used the method of
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analysing financial indicators. This included a comparison
of key financial indicators such as revenue, Earnings before
Interest, Taxes, Depreciation and Amortisation (EBITDA),
net profit and operating profit to assess the overall financial
position of Kernel before and after the introduction of dig-
ital technologies. The analysis of these indicators was used
to determine the impact of digitalisation on the company’s
financial results, as well as assess changes in the effective-
ness of management decisions.

Accounting technologies were considered: cloud solu-
tions for data storage and processing, systems for automat-
ing the collection and processing of financial data, and Al for
detecting anomalies or trends in financial activities. Auto-
mated accounting and reporting in the cloud environment
is studied on the example of M.E.Doc. The application of ac-
counting platforms for automating accounting and report-
ing processes is also studied: SAP, Oracle NetSuite, Xero, and
QuickBooks. Systems based on Microsoft Azure and Goog-
le Cloud were used to process big data and identify trends.

The SAP S/4HANA AI algorithm was used to identi-
fy anomalies in financial transactions (Singh, 2024). Spe-
cialised software such as Sphera and Carbon Footprint
Manager were used to analyse the environmental impact.
Methods of staff training in the field of accounting digi-
talisation were also considered. The use of online courses
and training on the Coursera and Udemy platforms, such
as the Introduction to Generative Al in Finance course
(Vailaya, n.d.) on Coursera and the Artificial Intelligence
for Finance, Accounting & Auditing course (2020) on the
Udemy platform, was analysed. Recommendations for
Ukrainian enterprises on the digitalisation of accounting
have been developed.

Results

The economic impact of digital innovation

The effectiveness of digital innovations was studied in the
example of Kernel (Ukraine). The case study analysed the
latest technologies implemented at Kernel's production
sites to optimise accounting processes and production-re-
lated operations. The introduction of weighing systems that
automated weighing, loading and shipment control was
one of the key steps in the company’s digitalisation in 2024.
The digital system ensured automatic vehicle recognition,
reading data from the scales, and operational queue man-
agement, which increased the company’s throughput. Au-
tomation helped minimise the impact of the human factor
on operational processes, reduce the risk of errors inherent
in manual data entry, and improve the accuracy of financial
reports (Digitalisation of production..., 2024).

The system was integrated with the company’s account-
ing system, which substantially reduced data processing
time, optimised logistics management and ensured trans-
parency of management reporting. Video surveillance with
automatic matching of vehicle licence plates with the reg-
istration database was used for real-time display of control
indicators on a tablet, which facilitated prompt manage-
ment decision-making (Bochko et al., 2022). Additionally,
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the volume of paperwork was reduced, and employees were
able to focus on production processes, which had a pos-
itive impact on the company’s efficiency. The automation
of accounting processes optimised accounting and logistics
costs and ensured the accuracy of weighing and data pro-
cessing. The automated system became an assistant to driv-
ers and staff, as the special vehicle identification cards used
simplified process control and management.

Thus, digital innovations in accounting significantly im-
proved the company’s financial performance. They reduced
operating costs, shortened transaction times, and improved
data accuracy, which positively affected the company’s over-
all financial performance. The introduction of the electron-
ic waybill system was an important step in Kernel’s digi-
talisation, significantly improving its accounting processes.
All eB/Ls were registered in a central database, and the sig-
nature status was automatically reflected in the company’s
internal accounting systems. This ensured automatic data
updates in real-time and integration with accounting op-
erations, which contributed to increased transparency and
speed of information processing (Kernel was one..., 2020).

One of the key components of the eTTN implemen-
tation was the use of a mobile application developed with
truck drivers in mind. The simple and intuitive interface
allowed more than 600 drivers to actively use the eT'TN.
To make registration easier, the app offered phone number
authentication and support for multiple cloud-based elec-
tronic signature keys (ESKs). This facilitated overcoming
challenges related to the human factor, such as resistance
to innovation and low digital literacy among users (Litvin-
chuk, 2019). Before the introduction of eB/L, paper way-
bills went through several stages of verification, which took
20-30 minutes per transaction. With electronic waybills,
these processes became automatic: the system immediately
received a link to the waybill and confirmation of its signa-
ture. This significantly reduced document processing time.
During the season, the company processed about 140,000
eB/Ls, which was a significant step towards optimising ad-
ministrative costs and improving accounting efficiency.

In addition, the introduction of eB/L has minimised
risks associated with the human factor, eliminated the need
for long-term storage of paper documents and ensured
prompt settlements with carriers. Integration with plat-
forms for obtaining digital signatures, such as PrivatBank
and DepositSign, has simplified the process of signing doc-
uments, which also improved the speed and transparency
of accounting operations.

Digital technologies reduced the probability of fraud
and errors in accounting data, as automated systems pro-
vided more accurate and faster processing of information.
This not only reduced operating costs but also improved
their reputation in the market, increasing the trust of part-
ners and customers. A striking example of Kernel’s open-
ness policy was the Open Agribusiness project launched
in 2018. As part of the project, the company initiated a
new format of relations with agricultural partners. Using a
specially created IT platform, the programme participants
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could study the production results of other participants on-
line, implement successful experiences in their fields and
share their results. This approach not only helped to increase
business transparency but also created conditions for a
long-term partnership based on mutual trust and openness.
As aresult, accounting processes were significantly im-
proved. Electronic documents signed by the CEP from mo-
bile devices received a legitimate status with the signature
of the responsible person. The grain accounting project
was fully implemented, and each tonne loaded into a truck
in the field was automatically entered into the accounting
system, bypassing paper, which significantly increased the
accuracy and efficiency of accounting data. A yield fore-
casting algorithm based on the analysis of satellite moni-
toring results was also implemented to predict gross grain
production with high accuracy and optimise logistics and
sales management. This algorithm was tested on all of the
company’s fields, and its high efficiency in planning and
managing production processes was confirmed.
Digitalisation also improved the monitoring of pro-
duction processes. All processes were centrally con-
trolled through the control centre, where in 2019 Big Data

technologies were introduced to process data in real-time.
This made it possible to automatically highlight events that
required prompt action. All operations with inventory
were carried out according to pre-created task cards that
were downloaded to the equipment, which significantly
increased the efficiency and accuracy of operations. These
initiatives helped Kernel reduce costs, improve accounting
efficiency and ensure sustainable development through the
introduction of the latest information technology. Thus,
the results pointed to the significant benefits of automating
accounting processes and integrating modern technologies
into the company’s business processes.

The introduction of digital innovations in Kernel’s ac-
counting and production processes has contributed to sig-
nificant changes in the company’s financial performance.
By integrating the latest technologies, such as accounting
automation, digital weighing systems and the eTTN sys-
tem, the company was able to significantly reduce data
processing costs, improve financial results and increase the
efficiency of management decisions. The impact of these
innovations on key financial indicators for 2018 and 2024
is shown in Table 1.

Table 1. Dynamics of Kernel’s financial performance in 2018-2024 (million USD)

Indicators 2017 2018 2024  Growth rate in 2024 compared to 2017 (%)

Income 2168.9 2403 3581 65.11

EBITDA 319.2 2225 381 19.36

Net profit 176.2 52.1 168 -4.65

EBITDA profit margin 14.7 9.3 10.6 -27.89
Net margin 8.1 2.2 4.7 -41.98
Earnings Per Share 2.19 0.64 0.65 -70.32
Operating profit before changes in working capital 324.8  183.3 604 85.98
Changes in working capital -3248 -31.2 28 108.62
Financial expenses -62.3 -78 -32 48.63
Tax payments -18.8 -44 -32 -70.21

Source: compiled by the authors based on annual reports of Kernel (2018; 2024)

An analysis of the financial performance of Kernel
Agro Holding for the period from 2017 to 2024 has demon-
strated the significant impact of digitalisation on its eco-
nomic performance. In 2017, the company demonstrated
stable results: its revenues grew by 65.1%, and EBITDA
increased by 19.36% in 2024 compared to 2017. However,
in 2018, despite the increase in revenues to USD 2.403 mil-
lion, EBITDA decreased to USD 222.5 million, which cor-
responded to only 9.3% of the margin. The main reason for
this was an increase in operating expenses, in particular,
financial expenses by 25% and tax payments by 2.3 times.
The use of Big Data, automated processes and analytical
platforms has significantly optimised operations, reduced
costs and improved management efficiency.

Compared to 2018, in 2024, Kernel generated 49%
more revenue and 71% more EBITDA. Accordingly, the
EBITDA margin grew by 1.1 percentage points, while net
profit increased 3.2 times. The positive dynamics of EBIT-
DA margin and net margin since 2018 reflected increased
asset utilisation and improved cost management, which
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resulted from the success of strategic planning and mod-
ernisation of key business processes. This improved the effi-
ciency of the cash flow management of the company. At the
same time, financial costs were reduced due to improved
transparency and accuracy of financial transactions. Over-
all, digital innovations have helped the company improve
its competitiveness and financial stability in the market.

Strategies and innovative approaches

to the digitalisation of accounting

Automation of accounting operations has become one of
the main areas of accounting development. Data entry, re-
porting, and processing of financial documents have been
greatly simplified using specialised software for cost ac-
counting, account management, and automatic import of
transactions from banking systems (Holovchak et al., 2024).
Automation and digital innovations have fundamentally
changed accounting processes, reducing the time required
to complete accounting tasks and increasing the accuracy
of financial reporting by minimising errors. Accountants
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can now concentrate on strategic aspects of financial man-
agement, such as decision-making and data analysis. At the
same time, automated systems optimised operations, and
standardised processes and provided greater transparency
of financial data, which meets the modern requirements of
the global business environment. Processing large amounts
of data in real-time has become one of the key benefits of
automation. This allows businesses to synchronise finan-
cial information with banking systems, making it easier to
monitor payments and financial flows. These changes have
affected both the technical elements of accounting and the
overall structure of accounting departments, creating new
opportunities for effective financial management.

Cloud computing has become an important element of
accounting transformation, helping to automate processes,
increase the efficiency of accounting operations and speed
up reporting. Companies were able to access financial data
from anywhere and at any time using cloud platforms such
as M.E.Doc and SAP Business One, which were widely used
in Ukraine. This was especially important for branched
structures or remote access organisations (Artemieva &
Chernai, 2020). Cloud solutions reduce IT infrastructure
costs and provide flexibility in resource management.
Companies could use these platforms on a pay-per-use
model, which made them more profitable. In addition,
cloud-based systems offer automatic software updates, giv-
ing users access to the latest features at no additional cost.

Al in accounting created new opportunities for auto-
mating repetitive operations, such as transaction process-
ing, report generation, and account management. It pro-
vided high accuracy and efliciency in performing routine
tasks, which far exceeded human capabilities. For instance,
AT tools can be used for round-the-clock support of work-
flows by automating functions that previously required a
significant amount of manual work, such as call centre sup-
port (Ponurina & Artyukh, 2021). Data analytics combined
with Al-enabled accountants to extract useful information
from large amounts of data, helping to identify trends and
anomalies in the company’s financial performance. This
contributed to more accurate forecasting of financial per-
formance, more efficient budgeting, and optimised strate-
gic management. Integrating Al into accounting expanded
business opportunities by automating complex processes,
reducing the risk of errors, and increasing the speed and
transparency of financial transactions.

Al in accounting has contributed to the automation of
routine processes, such as transaction processing through
robotic process automation. For example, Al systems could
automatically check that financial transactions comply with
regulations, identifying anomalies such as duplicate pay-
ments or inconsistencies in invoices. Al-powered data an-
alytics enabled the integration of an application program-
ming interface to process large amounts of transactions and
generate automated reports on expenses and income.

Call centres use digital assistants and chatbots to ana-
lyse calls using natural language processing, automatical-
ly answer standard questions and direct complex requests
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to the appropriate specialists. Anomalies in financial data
were detected using data mining. This could include clus-
tering transactions to identify atypical expenses, fraudulent
transactions, or significant deviations from the budget.

Machine learning-based forecasting algorithms were
used to create accurate cash flow forecasts, analyse costs,
and assess financial stability. Al-assisted risk manage-
ment included automatic budget control and integration
of ERP systems to identify risks of cost overruns or failure
to meet financial obligations. In addition, intelligent audit-
ing helped to analyse compliance and provided document
recognition through optical character recognition, which
significantly increased the transparency of accounting pro-
cesses. Al was also able to find patterns in accounting data,
such as seasonal trends in income or expenses, by analysing
big data. These patterns became the basis for making in-
formed decisions in strategic planning. The integration of
the Internet of Things has enabled the tracking of financial
transactions in real-time, providing a high level of control.

Blockchain technology is also used in accounting. It
ensured transparency and immutability of records, which
made it particularly useful for financial reporting and au-
diting. Blockchain can be used to create distributed ledgers
that can be accessed by all parties to a transaction, which
increases the level of trust between the parties. The use of
blockchain could significantly reduce the risks of fraud and
errors in financial reporting. However, the introduction
of this technology required significant investment in staff
training and adaptation of existing systems.

Blockchain is used in such areas of accounting as inter-
national settlements, tax planning, settlements with coun-
terparties, financial reporting, payment of taxes and fees,
and recording of business activities in real-time. In addition,
this technology provided quick access to state registers and
the necessary information, which significantly improved
the efficiency of accounting processes. The introduction
of the blockchain helped automate accounting operations,
improve communication between business process partici-
pants, multi-level data protection and increase the accuracy
of financial information. For example, blockchain has re-
duced the risks of cyberattacks, fraud and intentional mis-
use of data, and has built trust between the parties through
transparency and reliability of information. The transpar-
ency of financial transactions was greatly enhanced by
blockchain technology, which stored data in decentralised
records. Accounting and auditing became faster and more
efficient as a result. For example, blockchain allowed for the
creation of smart contracts that were executed automatically
when certain requirements were met; this reduced manual
work and increased accuracy (Mohamed & Ibrahim, 2023).

Along with the many benefits of using blockchain, there
were challenges, such as the need for significant investment
to adapt existing systems, staft training, and the need to en-
sure compatibility with traditional accounting platforms.
Nevertheless, blockchain technology has great potential to
improve accounting by providing process automation, data
accuracy and speed of information processing.
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Innovative financing methods, such as blockchain tech-
nologies and FinTech solutions, have become increasingly
common. FinTech solutions included the use of digital plat-
forms and applications for financial management, online
lending, automated investment platforms (robo-advisors),
and apps for budgeting and monitoring expenses. Block-
chain financing methods included the use of distributed
ledgers to ensure transparency of financial transactions,
reduce fraud risks, and optimise accounting and settlement
processes. For example, due to their speed and efficiency,
blockchain-based money transfer services became increas-
ingly popular as the technology provided security and
transparency of financial transactions in accounting, auto-
mating the verification and confirmation of transactions,
and reducing the risk of fraud and errors. Blockchain tech-
nology ensured transparency and security of transactions,
which was an important factor in the business environment.

Electronic document management was actively intro-
duced in accounting due to its ability to optimise document
processing. It reduced the time required to search for, ap-
prove and sign documents, eliminated the risk of losing
paper copies and improved control over transactions. The
use of electronic document management ensured the legal
significance of documents thanks to the Law of Ukraine
No. 851-IV “On Electronic Documents and Electronic
Document Management” (2003). The introduction of this
technology allowed businesses to minimise the cost of pa-
perwork and physical storage while increasing the trans-
parency of accounting processes. However, a full transition
to electronic document management requires investment
in staff training and adaptation of accounting systems to
new work formats (Gongalves et al., 2022).

Multi-level authentication and data encryption en-
sured the integrity and protection of information, which
was critical in the financial sector. Cloud platforms also al-
lowed for the integration of different accounting processes
in one digital space, which improved collaboration be-
tween company departments. For small and medium-sized
enterprises, the pay-as-you-go model significantly reduced
IT infrastructure costs, making accounting more afforda-
ble by allowing them to use cloud-based accounting sys-
tems without the need for significant capital expenditures
to purchase and maintain server hardware. This allowed
the company to focus on the efficient management of fi-
nancial data, as well as providing access to up-to-date soft-
ware updates and the ability to scale resources to meet the
needs of the enterprise.

Table 2 analyses the impact of new information tech-
nologies on accounting information systems. These bene-
fits were particularly important for companies trying to be-
come more competitive in a rapidly changing environment.
However, automation and digital innovations also had dis-
advantages: the need to train staft to interact with new sys-
tems, the need to protect data from cyber threats, which
required significant investments in cybersecurity, and the
need to change corporate culture, as employees could resist
change due to fear of losing their jobs or unwillingness to
adapt to new circumstances. Thus, automation and digital
innovations not only changed approaches to accounting
but also contributed to the formation of new standards in
accounting practice. Their implementation was a prerequi-
site for ensuring the efficiency and transparency of finan-
cial processes, especially in the context of globalisation and
rapid technological development.

Table 2. Comparison of traditional and automated accounting

Aspect Traditional accounting

Execution time

Long (requires manual entry)

Automated accounting
Fast (automated data entry and processing)

Accuracy High error risk

High precision

Expenses

High (salaries of accountants)

Lower (less manual labour)

Information access

Restricted (physical access required)

Broad (access through the cloud, data transparency)

Focus of work Routine tasks

Strategic analysis

Source: compiled by the author based on Z. Minovski et al. (2020)

The digitalisation of business processes was also a sig-
nificant trend. It continued to change the business land-
scape, enabling companies to automate routine processes
and increase productivity. The introduction of new digital
technologies, such as Al and data analytics, helped busi-
nesses make more informed decisions based on real-world
data. For example, the use of data analytics has allowed
companies to not only better understand their custom-
ers’ needs and tailor their products and services, but also
to improve accounting efficiency. Big Data tools helped to
improve tax risk assessment and planning activities based
on the level of tax liabilities, which had a positive impact
on business processes and overall business planning. This
ensured more accurate forecasting, reduced the risk of
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financial errors, and facilitated informed management de-
cisions (Holovchak et al., 2024).

The growing importance of environmental sustaina-
bility also influenced accounting, as companies increas-
ingly integrated environmental aspects into their financial
statements. For instance, the introduction of innovative
solutions such as specialised carbon footprinting (Sphera,
Carbon Footprint Manager) and environmental impact
monitoring (Ecovadis, Sustainalytics) software has ena-
bled companies to not only accurately measure and report
their environmental impact but also integrate this data into
their reporting. These systems automated the calculation
of emissions using data on energy consumption, logistics
operations and production processes. The data was then
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integrated into accounting systems, allowing for environ-
mentally focused reporting, such as sustainability reports
or environmental, social and governance reports. These
programmes also helped to identify financial risks asso-
ciated with changes in environmental regulations and to
forecast the costs of reducing the carbon footprint. In the
accounting context, this allowed for a more accurate assess-
ment of the costs associated with environmental initiatives
and their proper recording in the financial statements, en-
suring compliance with legal requirements. Such tools also
helped to reduce financial risks, increasing the company’s
attractiveness to conscious consumers who value environ-
mentally friendly products and services. The integration
of environmental indicators into the financial statements,
such as the “Form of Tax Declaration of Environmental
Tax” (Order of the..., 2015), “Form No. 1-Environmental
Expenditures (Annual) “Report on environmental protec-
tion expenditures™ (Order of the..., 2024), also facilitated
management decisions aimed at optimising costs and in-
creasing resource efficiency, which became an additional
competitive advantage for the business.

Opverall, businesses face many challenges and oppor-
tunities to implement innovative solutions. The digital-
isation of processes, cooperation with start-ups and the
use of Al were creating a new business landscape that al-
lowed companies to gain a competitive edge (Shuplat et
al., 2022). Notably, successful innovation requires cultural
and technological change. Companies had to be prepared
to adapt to changes in financial reporting requirements
and frequency of reporting, as well as to the introduction
of new technologies for automating accounting process-
es. In the world of globalisation and rapid technological
change, accounting has become not only substantial for
ensuring transparency and accuracy of financial informa-
tion but also a prerequisite for strategic planning and deci-
sion-making at all levels of business.

The growth of crowdfunding, venture capital and
the digitalisation of business processes has created a new
business landscape that has also affected accounting (Kwi-
linski et al., 2022). Companies needed to adapt their ac-
counting systems to accurately reflect crowdfunding and
venture capital financing, addressing the specifics of these
sources of investment. This included the correct classifica-
tion of proceeds in the accounting records. For instance,
in the case of crowdfunding, proceeds could be classified
as revenue if they were consideration for goods or services
provided, or as an advance if the money was received to
finance future expenses.

In the case of venture capital, funds were generally ac-
counted for as equity if the investor received an equity in-
terest in the business or as a liability if the investment was
provided in the form of a loan. Accounting for the terms
of investor agreements involved a detailed analysis of key
provisions, such as the amount of investment, the term of
the investment, the rate of return, the procedure for pay-
ing dividends or interest, and the existence of conditions
for converting debt into equity. For this purpose, special
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accounts or sub-accounts were created in the accounting
systems to record various aspects of the agreements, such
as contingent liabilities or guarantees.

In addition, it was necessary to capture all changes in
transactions using automated monitoring tools and inte-
gration with ERP systems, which helped ensure data ac-
curacy and compliance with financial reporting standards
such as International Financial Reporting Standards. The
use of accounting platforms such as SAP, Oracle NetSuite,
Xero and QuickBooks helped automate these processes,
ensuring accuracy and transparency of reporting. The in-
tegration of these platforms with M.E.Doc allowed for the
automatic exchange of financial transactions and reporting
data between the systems, reducing the risk of errors and
greatly facilitating the process of submitting tax reports and
other mandatory documents.

Integration of accounting with innovative projects im-
plemented in cooperation with start-ups and other part-
ners could be achieved using modern technologies and
adaptation of accounting systems to the specifics of such
projects. Integration through the application programming
interface allowed the accounting platforms described above
to connect to the start-ups’ digital platforms for automatic
data exchange, which ensured accurate and timely reflec-
tion of financial transactions. ERP systems could be used
to manage joint projects, combining finance, procurement
and logistics data to ensure transparency and control. In
addition, accounting systems could be set up to record joint
project costs and revenues, including the use of separate
accounts to reflect each partner’s share. It was important
to consider the social aspects of such changes, including
training employees to work with new technologies, which
could increase their motivation and efficiency.

Recommendations for the digitalisation of accounting
The first step to implementing digital innovations is to as-
sess the current state of accounting procedures. This deter-
mines which parts of the accounting department need to
be automated or improved, as well as gaps in existing pro-
cesses. Assessing the current state may include analysing
delays, data entry errors or high administrative costs that
often accompany traditional accounting methods. Identi-
tying problem areas helps to select the appropriate technol-
ogies that will automate accounting processes, improve the
accuracy and speed of data processing, and reduce costs.
The second important step is to choose the right digital
devices and technologies to automate accounting opera-
tions. The choice of tools depends on many factors, such
as the size of the company, the type of its activities, the
available budget and the specifics of its business processes.
Small businesses can use simple accounting software such
as QuickBooks or Xero, which provide basic accounting
automation and easy reporting. Larger businesses with
more complex business processes may need more compre-
hensive solutions, such as ERP systems that integrate ac-
counting with other business operations, such as logistics,
production, inventory and supply chain management. One
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of the most important aspects of choosing such tools is the
systenn’s ability to store and process data in the cloud, which
allows for real-time access to financial information and re-
duces physical infrastructure costs.

Cloud-based solutions such as M.E.Doc automate ac-
counting and reporting processes, which significantly im-
proves the accuracy and efliciency of accounting. In addi-
tion, systems based on Microsoft Azure and Google Cloud
are actively used to process large amounts of data and
identify financial trends, providing powerful analytical ca-
pabilities and allowing for the integration of data from var-
ious sources in real-time. SAP S/4HANA Al technology is
actively used to detect anomalies in financial transactions,
which allows timely prevention of fraud and forecasting of
possible financial trends (Singh, 2024).

As the introduction of new tools requires significant
changes in the working process, staff training becomes an
important step in the digitalisation process. Employees
should be trained not only in the technical aspects of the
new tools but also in how these technologies help the com-
pany reduce costs, improve accounting efficiency and pro-
vide greater transparency in financial processes. The train-
ing should be comprehensive and include both theoretical
and practical sessions so that employees can comfortably
and quickly learn new responsibilities. An important part
of this process is not only knowledge of the functionality
of the new systems but also an understanding of how these
systems affect the overall business performance.

Online courses and training on the Coursera and Ude-
my platforms can be used to effectively train employees.
For instance, the course “Introduction to Generative Al in
Finance” on Coursera focuses on the use of generative Al
to improve financial forecasting and data analysis in the fi-
nancial sector, in accounting (Perchuk & Yosypenko, 2024;
Vailaya, n.d.). The course Artificial Intelligence for Finance,
Accounting & Auditing (2020) on the Udemy platform
teaches how to apply Al technologies to automate account-
ing processes and improve auditing. In addition, mobile
applications such as M.E.Doc for smartphones are con-
venient, allowing users to learn new functions in real-time,
providing flexibility and convenience of learning. In-house
training at enterprises is also central and may include sem-
inars, webinars and other forms of training that allow for
the rapid integration of new technologies into daily work.

Once the staff is trained and the right tools are selected,
the next step is to implement digital solutions in account-
ing. This involves installing the software, configuring it to
integrate with other enterprise systems, and testing the us-
er-friendliness of each interface.

Once new systems are implemented, their effectiveness
should be regularly evaluated to understand how well the
automation goals, such as reduced data processing time,
lower administrative costs, and improved financial report-
ing accuracy, have been achieved. This also includes getting
feedback from users to identify issues that need to be ad-
dressed. If the system is not working properly, corrective
actions are taken to optimise performance.
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The final stage of the process is the continuous optimi-
sation and updating of digital tools. Technology is evolving
rapidly, and for a company to remain competitive, it is nec-
essary to regularly update the software and adapt the system
to new conditions. This may include adding new features,
improving data security, or integrating with other platforms.
Continuous optimisation allows businesses to maintain a
high level of efficiency in accounting processes and ensure
their competitiveness in a dynamic market environment.

Discussion

Digital innovations have influenced the development of ac-
counting and have been an important factor in improving
the efficiency of business processes. Technological changes,
including the automation of accounting operations and the
use of modern digital tools, have helped to reduce costs,
improve data accuracy and increase the transparency of
financial statements. These innovations saved time on rou-
tine tasks and improved management functions, which was
critical for companies seeking to remain competitive in a
rapidly changing market.

Comparison with a study by PJ. Klenow & H. Li (2020)
revealed a common focus on the role of innovation in im-
proving productivity, but different approaches. In their
study, PJ. Klenow & H. Li analysed economic growth
through creative destruction, innovation in leading firms,
and new product introduction. They showed that large
companies with innovations in existing products were the
key drivers of economic growth. In contrast, this study
looked at digital innovation, including the automation of
business processes and the introduction of digital technolo-
gies that reduced costs and improved the accuracy of finan-
cial reporting. In addition, P.J. Klenow & H. Li addressed
the macroeconomic aspects of innovation, while this study
focused on the practical aspects of its implementation.

Scientists N. Rehman & O. Mena (2024) and this study
highlighted the importance of digital technologies in mod-
ernising accounting and improving business efficiency. In
their work, N. Rehman & O. Mena analysed the impact of
technologies such as Al and blockchain on creating ethical,
inclusive and sustainable accounting practices, as well as
their role in improving the social and organisational aspects
of business. At the same time, this study focused more on
practical aspects, such as the automation of routine tasks, the
use of cloud technologies and the implementation of elec-
tronic consignment notes, with a focus on economic out-
comes, including cost reduction and increased transparency.

B. Odonkor et al. (2023) correlated with this study in
recognising the importance of automating accounting pro-
cesses to improve data accuracy, reduce human error and
optimise the handling of large amounts of information.
The authors of both studies emphasised that modern tech-
nologies such as Al and automation have greatly facilitated
routine tasks, accelerated the processing of financial data
and increased the transparency of accounting processes.
An important common conclusion was that the intro-
duction of these technologies helped to reduce the cost of

W
\\\\



Digital innovations in accounting as economic growth factors of...

administrative processes and increase management effi-
ciency. A.A. Varzaru et al. (2022) correlated with this study
in recognising the importance of introducing innovative
tools to improve financial and management processes, as
well as in noting the positive impact of innovation on the
performance of enterprises in the face of economic insta-
bility. Both approaches emphasised that the latest tools
helped businesses adapt to changing economic conditions.
However, A.A. Varzaru et al. paid more attention to man-
agement tools, such as balanced scorecards, cost life cycle
and economic value added, which were aimed at achieving
long-term sustainability. In addition, their study consid-
ered adaptation to external economic conditions, including
crises, which were not covered in this study.

Researchers M.M. Yassin & A.A. Toumeh (2024) stud-
ied the impact of business intelligence and automation of
accounting processes on accounting, emphasising the im-
portance of adapting professional education to technolog-
ical change. The authors noted that automation reduced
costs, improved decision-making, and increased efficiency
by reducing the risk of errors. The study addressed the inte-
gration of modern technologies into training programmes
to prepare accountants to use innovative tools. This study
focused on the implementation of digital platforms in
enterprises. The ideas of M.M. Yassin & A.A. Toumeh
on training complemented the practical approach of this
study, as qualified professionals were key to the successful
implementation of innovations.

F. Aslam & A. Tonazzo (2024) considered an interdis-
ciplinary approach to accounting, combining traditional
practices with psychology, sociology, and digital technol-
ogies. The main emphasis was devoted to the impact of Al
and automation on accounting processes, which increased
accuracy, data processing speed, and reduced costs. The au-
thors emphasised the importance of preparing accountants
for digital transformation by integrating business intelli-
gence into educational programmes. The interdisciplinary
approach helped to expand the boundaries of accounting
and adapt to modern challenges. The research focused on
the practical use of technology to automate accounting
processes and improve reporting transparency and oper-
ational efficiency.

D. Sheibuta et al. (2024) studied the impact of inno-
vation strategies on the development of small and medi-
um-sized enterprises, on their adaptation to market chang-
es and competitiveness. Their findings were consistent with
the present study, as both emphasised the importance of
innovation for enterprise development. However, the study
by D. Sheibuta et al. addressed general business develop-
ment strategies, while the present study focused on techno-
logical innovations in accounting, in particular, automation
of accounting processes. Both approaches supported the
idea that innovation contributed to increased competitive-
ness, but the focus of this study was on specific tools to op-
timise accounting and financial processes, which reduced
costs and improved financial performance. Yu. Klius et
al. (2024) examined the impact of innovation strategies
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on the development of entrepreneurship and business. The
authors analysed how strategic innovations could improve
management functions, promote the development of new
markets and increase the competitiveness of companies.
The authors also addressed the importance of innovation
for business growth and adaptation to market changes. A
common thread with this study was the focus on innova-
tion to improve the efficiency of enterprises. Both surveys
highlighted the importance of technological change in im-
proving company performance.

Scientists J. Abbas et al. (2024) and the present study
agreed that digital innovation had a significant impact on
improving the efficiency of enterprises. Both studies em-
phasised the importance of using the latest technologies to
improve financial performance and increase the competi-
tiveness of companies. The study by J. Abbas et al. noted that
digital technologies had an impact on the overall strategy
of the enterprise and market competition, which correlated
with the increase in efficiency resulting from the use of such
technologies. This study also confirmed the positive impact
of the introduction of digital tools, in particular eTTN and
automation of accounting processes, on reducing costs and
improving the accuracy of financial reporting. Both studies
emphasised the importance of digitalisation for improving
business process efficiency and competitiveness, but this
study was more focused on the practical aspects of using
these technologies in the Ukrainian agricultural sector,
while the study by J. Abbas et al. addressed more gener-
al trends and strategies for enterprises in a global context.

Authors B. Murphy et al. (2024) studied the use of Al,
in particular machine learning, in accounting to predict
financial data, detect fraud, and improve auditing. The au-
thors showed that AI was changing the traditional func-
tions of accountants by automating processes but retaining
their role in strategic management and decision-making.
Their conclusions were consistent with this study in that
technology was not replacing accountants, but changing
their functions, focusing on data analysis. However, there
were inconsistencies: this study focused on the practical
implementation of digital innovations to improve econom-
ic efficiency, while B. Murphy et al. explored more theoret-
ical aspects and used topic modelling to analyse trends in
the accounting field.

R. Hasibuan et al. (2024) addressed the creation of
affordable software for the financial accounting of small
and medium-sized enterprises, which helped automate ac-
counting processes and reduce human errors. The study an-
alysed the accessibility and simplicity of the software, which
could be used by both students and entrepreneurs who did
not have the necessary knowledge to work with complex
accounting systems. This research was consistent with this
paper in the context of using technology to automate ac-
counting and reduce errors. Both approaches emphasised
the importance of technological solutions to improve the
efficiency of financial processes. While R. Hasibuan et
al. emphasised small enterprises and simplifying account-
ing processes, the current study analysed larger enterprises
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with more complex accounting needs and the use of more
comprehensive technological solutions for digitalisation.

This study, as well as A.R. Hasan (2022), investigated
the impact of Al on accounting and auditing, in particular,
the automation of routine tasks and efficiency. However,
AR. Hasan analysed the concept of Al in the context of
the overall digital transformation, including changes in the
role of accountants and auditors, who had to adapt to new
technologies through education and training. The author
also analysed the strategic impact of AI on the profession
in the long term, including ethical challenges and the need
for an interdisciplinary approach. This study focused main-
ly on the practical aspects of implementing digital tools to
reduce costs and optimise processes.

The conclusions of O.H. Ovharhe & C.J. Akan-
du (2024) and M.H. Naeem et al. (2023) correlated with
the study in the common aspect of recognising the im-
portance of innovation for increasing efficiency, reducing
costs and optimising processes. The study emphasised that
innovation was a key factor in competitiveness, contribut-
ing to improved governance, data transparency and infor-
mation accessibility. O.H. Ovharhe & C.J. Akandu high-
lighted strategic aspects such as fragmented innovation,
while M.H. Naeem et al. emphasised technology, includ-
ing mobile banking and automation. However, the study
by M.H. Naeem et al. noted both positive and negative
impacts of innovation, such as inflationary pressures from
mobile banking, while this study assessed digital innova-
tion as exclusively positive. The main difference between
the approaches was the level of analysis: M.H. Naeem et
al. looked at the macroeconomic context using data from
92 countries, while O.H. Ovharhe & C.J. Akandu used
panel data for strategic analysis, and this study focused on
the corporate level using case studies. All these approaches
confirmed the importance of innovation as a driver of effi-
ciency and optimisation of business processes.

The studies by N.R. Sallem et al. (2024), and N.S. Za-
main & U. Subramanian (2024) followed the present study
in identifying the importance of Al in improving efficien-
cy, automating processes, and ensuring transparency and
accuracy of accounting. All these studies recognised the
role of Al in detecting fraud, supporting strategic deci-
sions, reducing errors, and enhancing analytical capabili-
ties. However, the study by N.R. Sallem et al. highlighted
bibliometric analysis, identification of publication trends,
key authors, and collaboration between countries, while
N.S. Zamain & U. Subramanian analysed in detail the
impact of Al on the transformation of the professional
role of accountants, as well as the risks of implementa-
tion, such as ethical issues and high cost. In turn, this
study highlighted the practical implementation of dig-
ital technologies within companies and their impact on
business efficiency. In addition, N.R. Sallem et al. consid-
ered ethical challenges, data privacy issues, and job loss
risks, while N.S. Zamain & U. Subramanian analysed the
impact of Al on the professional activities of account-
ants, which was not covered in the current study. Digital
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innovations in accounting reduced costs, increased accu-
racy and transparency, optimised processes, reduced the
risk of errors, and ensured fast decision-making, contrib-
uting to sustainable business development.

Conclusions

The study highlighted the critical importance of introduc-
ing digital innovations in accounting as a key factor in en-
suring the economic growth of enterprises. In the context of
modern globalisation and rapid technological change, the
use of the latest technologies, such as accounting process
automation, Al, cloud technologies and blockchain, has
significantly improved the efficiency of financial manage-
ment, reduced costs, and increased the accuracy and trans-
parency of financial reporting. Digitalisation has not only
contributed to the efficiency of accounting but also created
new opportunities for optimising all business processes.

The study of the financial performance of Kernel
demonstrated the importance of digital tools in achieving
significant economic results. The analysis showed that the
introduction of innovative technologies, such as automa-
tion of accounting processes and precision farming sys-
tems, has reduced costs, increased management efficiency
and improved EBITDA. However, despite this, in 2018, the
company faced a 30.3% decrease in EBITDA compared to
2017. This was due to higher operating expenses and lower
margins, which indicates the need for further cost optimi-
sation. However, in 2024, Kernel showed positive dynamics
using new technologies, such as eB/L, which significantly
reduced document flow costs, increased transparency of
financial and logistics processes, and reduced risks asso-
ciated with the transportation of products. Digital solu-
tions were among other factors that contributed to a 49%
increase in revenues compared to 2018, as well as a 71%
increase in EBITDA. Net profit reached 168 million USD,
reflecting the overall positive impact of the implemented
innovations and optimisation of business processes.

In general, the introduction of digital technologies in
Kernel’s accounting has become an important factor in the
company’s sustainable development and increased compet-
itiveness in the market. Given the results achieved, it is pos-
sible to argue that the digitalisation of accounting directly
affected the company’s economic performance increasing
the efficiency of asset use, reducing costs and improving
management processes.

The study confirmed that digitalisation was a prereq-
uisite for achieving sustainable economic growth. The in-
troduction of the latest technologies not only reduces costs
but also significantly increases the competitiveness of the
enterprise, which is critical in a rapidly changing market.
The use of tools such as Big Data, automation of accounting
processes and precision farming systems allows businesses
to optimise internal processes, and increase the efficiency
of accounting and financial reporting, which in turn im-
proves financial results and ensures transparency.

In the context of the overall economic environment,
the digitalisation of accounting has given businesses the
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flexibility and ability to respond quickly to changes arising
from technological innovations, changes in the economic
situation and market needs. Given Kernel’s experience, it
is possible to conclude that the correct implementation of
digital technologies not only allowed the company to main-
tain its stable development but also significantly increased
its competitive advantages.

For SMEs, the introduction of digital technologies
could be a challenge, requiring additional investment in
staff training and adaptation of existing systems. To effec-
tively implement such tools, businesses need to actively
work on improving their internal processes and infrastruc-
ture. This included not only technical solutions, but also

current state of accounting procedures to identify problem
areas. The selection of appropriate digital tools, such as
cloud-based solutions (M.E.Doc) and ERP systems, helped
automate accounting and improve the accuracy of financial
data. Toimplement digital solutions effectively, staff training
was required through online courses and workshops. Once
the systems have been implemented, it is necessary to eval-
uate their effectiveness and continuously optimise them.

Further research can conduct a comparative analysis
of the impact of digitalisation of accounting on enterprises
of different industries and sizes, as well as assess the long-
term effects of the introduction of innovative technologies
in financial management.

organisational changes aimed at optimising the work of all

business units. In the future, given the rapid development Acknowledgements
of technology, businesses must implement innovations and ~ None.
adapt their business processes to remain competitive. ]
Recommendations were developed for the digitalisa- Conflict of Interest
tion of accounting, which included an assessment of the  None.
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AHoTauis. MeTolo focmifpkeHHs Oyn0 IpoaHanisyBaTy BIUIMB LM(POBUX iHHOBaILill Ha OyXraaTepcbkuil oOmik Ta
edexTUBHICTD (HiHAHCOBUX MPOLECIB MiAIPUEMCTB. MeTO0/I0Tis BKIII0Yana aHami3 GpiHaHCOBMX MOKAa3HUKIB KOMITaHil
Kernel, ogHoro 3 nigepiB arpompomucioBoro cekropy Ykpaium. ITopiBHIoBamich KmodoBi (piHaHCOBI IOKa3HUKU
MiATpUEMCTBA [0 1 MHicas BIpoBajpKeHHs UupOBMX iHHOBAIL[il, TAKMX K aBTOMaTu3alisg OOMIKOBUX IIPOILECIB,
BUKOPUCTAaHHA OINTUYHOIO PO3Mi3HAaBaHHA CUMBOMIB 1 BIPOBA[)KEHHA €NEKTPOHHNUX TOBAaPHO-TPAHCIOPTHUX
HakIafHUX. PosrigHyTO, AK Cy4acHi TexHosorii aBTOMaTusauii oO6JiKy, MallMHHe HaBYaHHA, aHAIITMKA NaHUX,
QJITOPUTMU IIPOTHO3YBaHHA, WTYy4HuU iHTenext (IIII) pyma BUABIEHHA aHOMAJIil, XMapHi TeXHONOril Ta GIOKYelH
3MIHIOB/IM IIIXOAM HO BeJeHHA OOJiKY, 3HIDKYIOYM BUTPATH, IIiABUINYIOYM TOYHICTD i IposopicTb ¢iHaHCOBOI
3BiTHOCTI. Pe3ynbraty HOCHiIKeHHA IOKa3any, 1O BIPOBaJpKeHHA LMppoBuX iHCTpyMmeHTiB pospommto Kernel
CYTTEBO MOKPAIUTH KIIOYOBi eKOHOMIiuHI mokasHukn. JJoxomu spocmu 3 USD 2168,9 miH y 2017 poui o USD 3581
MIIH y 2024 poui (+49 % nopiBHAHO 3 2018 pokom). ITokasHmk npubyTKy O CIUIATH BiICOTKIB, IOJATKIB, aMOpTHU3alii
Ta 3HOCY KoMiaHii 3pic 3 USD 319,2 mya 5o USD 381 mitH (+71 %), a uncTnit mpubyTok y 2024 poui cknas USD 168 miH.
3acTOCYBaHHA eJIEKTPOHHNX TOBApPHO-TPAaHCIIOPTHUX HAKTATHUX 3a0e31ednyIo eeKTUBHE YIPaBIiHHA JTOTiCTUYHUMMA
npornecaMmi, MiHiMisyBajo PM3MKM Ta IOKpAIMIO YNPaBAiHHA TPaHCIOPTYBaHHAM MNpPOAyKLii. Buxopucranua
DiKUTAI-TEXHOMOTIN COpUsUIO HifiBMIeHHI0 edeKTUBHOCTI Omepariiil, CKOPOYeHHI0O BUTpAT Ta IOKPAIEHHIO
eKOHOMIYHOI pe3y/IbTaTUBHOCTI. BcTaHOB/IEHO, 110 aBTOMAaTH3alisA 00/IiKOBUX Ollepalili 3a JOIIOMOTOI0 BIIPOBA/XKEHHA
undpoBux maarhopM, TaKMX K CUCTEMA €IeKTPOHHMX TOBAPHO-TPAHCIOPTHUX HAKIQ[HUX Ta iHTerpariss XMapHuX
TEXHOJIOTI, J03BO/IV/Ia CKOPOTHUTH 4ac Ha 00poOKy (piHAHCOBMX JAHMX, 3HUSUTHU MIMOBIPHICTD OMI/IOK i MABUIUTI
TOYHICTb (piHaHCOBOI 3BiTHOCTI. PekoMeHmalil 1j1s yKpaiHChKIUX MIAIPUEMCTB BK/II0Ya/IY BIIPOBAJPKEHHA aBTOMaTU3allii
00/1iKOBUX ITpOLieciB, 1[0 OXOIUIIOBAJIO BYKOPKUCTaHHA 00/IiKOBUX Iporpay, 3okpeMa QuickBooks, a Takoxx iHTerpaniro
OJIOKYeITH IS MifiBUIeHHA Oe3IeK Ta Ipo30pocTi GiHaHCOBUX TpaH3aKLill. [JocmiiKxeHHA MifATBepAuIO, 1o unudpoBi
inHoBauii B Oyxranrepil Oynu He JMIIe TEXHOJIOIiYHOIO HeOOXiTHICTIO, aje I BaXIMBUM (aKTOPOM €KOHOMIYHOIO
3pOCTaHHS MiJIPUEMCTB, AKUI NO3BONNUB 3HIDKYBATY BUTPATH, IIOKPAILYBATH YIIPAB/IiHChKI PillleHHS, ONTUMI3yBaTh
KOHTPOJIb OIOfKeTiB i MiIBMIYBaTU KOHKYPEHTOCIIPOMOXHICTh KOMIIaHiil Ha PUHKY

KnwouoBi cnoea: uM(’ppOBisauiH; aBTOMAaTM3allis; (’piHaHCOBi TeXHOJIOTil; e(’peKTMBHiCTb; aHa/li3 JaHUX;
KOHKYPEHTOCIIPOMOXKHICTh
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Moshenets et al.

Abstract. The purpose of the study was to identify opportunities and risks of international tax planning in ensuring the
competitiveness of enterprises in the international market. The methodology was based on a comparative analysis of
tax systems, transfer pricing and double taxation treaties in different countries, namely Germany, France, the USA, and
Ukraine. It is determined that the key opportunities for international tax planning, including optimisation of the tax
burden, use of double taxation treaties and transfer pricing, are the key opportunities for international tax planning. The
risks associated with tax sanctions, legislative instability and reputational losses that may affect the competitiveness of
enterprises in the global environment are identified. The study found that in countries with transparent and stable tax
laws, such as Germany and Canada, businesses had more opportunities for effective tax planning, which helped to increase
their competitiveness. In particular, holding structures were widely used in Germany to optimise the tax burden, while in
the US, special attention was paid to compliance with transfer pricing rules, which helped to avoid double taxation and
reduced the risk of sanctions. In Ireland, tax planning was aimed at using low-tax regimes, which attracted international
corporations. In developing countries, such as Ukraine, the main challenges remained the instability of tax regulations and
the complexity of administration, which made it difficult to implement effective strategies. The practical value of the study
lies in the possibility of applying the results obtained to develop optimal tax planning strategies that will help reduce the
tax burden, increase financial stability and competitive advantages of enterprises in different jurisdictions

Keywords: financial regulation; transfer pricing; economic globalization; optimization process; opportunities and threats

Introduction

International tax planning is an important tool for manag-
ing a company’s financial resources, which helps it increase
its competitiveness in the global market. In particular,
companies have to adapt to the various tax systems and
regulations in force in different countries. Effective use of
international tax planning opportunities allows companies
to minimise tax costs, optimise financial flows, ensure the
stability of business processes and increase investment at-
tractiveness. A critical aspect is compliance with interna-
tional and national legislation, which helps to avoid risks
associated with tax penalties, reputational losses, and legal
conflicts. In addition, the competitiveness of a company in
the international market is determined by many factors,
among which the rational management of tax risks plays a
significant role. Effective international tax planning allows
companies not only to reduce their tax burden but also to
develop long-term development strategies aimed at max-
imising profits (Omurgazieva et al., 2024). This includes
the use of such tools as transfer pricing, creation of holding
structures, optimisation of tax liabilities through offshore
jurisdictions and double taxation treaties.

The issue of studying the role of international tax plan-
ning in ensuring the competitiveness of enterprises is re-
lated to the need for businesses to adapt to the tightening
of regulatory requirements and increased control by tax
authorities in different countries. The complication of tax
legislation, the fight against tax evasion and the growing
requirements for transparency of financial activities pose
significant challenges for companies operating in a global
environment (Bukenessov et al., 2024). On the one hand,
these factors increase the cost of tax administration and re-
duce the flexibility of business processes, while on the other
hand, they encourage businesses to seek effective strategies
for managing tax liabilities. At the same time, shortcom-
ings in tax planning can lead to financial losses, reputa-
tional risks, and legal sanctions (Khodakovsky, 2023). The
research requires studying the impact of tax planning on
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business sustainability and adaptability to changes in the
global economy, which is especially important in the con-
text of increased competition and rapid transformation of
international markets.

A significant number of researchers have studied the
role of international tax planning in ensuring the com-
petitiveness of an enterprise in the international market.
In particular, S. Beuselinck & J. Pierk (2022) studied the
dynamics between local and international tax planning in
multinational corporations, emphasising how tax strategies
adapt to different regulatory environments. In particular,
the study highlights the complex relationship between na-
tional tax laws and international tax frameworks, which
requires companies to balance local compliance with glob-
al tax cost optimisation strategies. This dynamic is critical
to maintaining corporate profitability and competitive-
ness. S. Chen (2024) studied the impact of tax discipline
on platform businesses, in particular, how tax compliance
affects the competitive advantage of these businesses. His
research highlights the importance of effective contract
enforcement, which ensures fairness and transparency in
tax practices, resulting in a stronger position for businesses
in a competitive market. M. Cooper & Q. Nguyen (2020)
reviewed the literature on corporate tax planning in mul-
tinational enterprises, analysing the various strategies used
to minimise tax liabilities. They identified gaps in existing
research and suggested areas for future research, particu-
larly in the context of the evolution of global tax regulations
and their impact on multinationals. K. Ftouhi & V. Ghard-
allou (2020) provided a comprehensive overview of inter-
national tax strategies, focusing on how multinationals
use tax planning to reduce their global tax burden. Their
research highlights the important role of tax planning in
improving financial performance and competitiveness in
international markets. L. Judijanto et al. (2024) focused
on tax planning strategies for small and medium-sized
enterprises, highlighting the challenges faced by these
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businesses in complex tax systems. The study also provides
useful tips on how to develop effective tax strategies to help
SMEs improve their market competitiveness.

M. Khatser & O. Mikhailik (2024) studied the com-
petitiveness of logistics enterprises in Ukraine against the
background of the military development of the country’s
economy. A. Maslani et al. (2024) studied ways to strength-
en the competitiveness of state-owned enterprises. This
study emphasised the importance of effective tax planning
and proper governance structures to improve the perfor-
mance and sustainability of state-owned enterprises in a
global context. D. Vo et al. (2020) analysed the relationship
between information exchange, banking penetration and
tax evasion in markets that strengthen the financial stabili-
ty and competitiveness of enterprises. S. Wang et al. (2024)
studied the role of industrial internet technologies in
strengthening the competitiveness and efficiency of small
and medium-sized enterprises. This study demonstrates
how technological, organisational and environmental fac-
tors contribute to the ability of SMEs to compete in local
and global markets. L. Xue (2021) investigated corporate tax
planning in the information age, discussing how companies
use information technology to optimise their tax strategies.

The purpose of the study was to highlight aspects of
the relationship between tax planning and enterprise com-
petitiveness based on foreign experience. The objectives of
the study were:

« to analyse the aspects of opportunities and risks of
tax planning for the competitiveness of enterprises;

« to assess the effectiveness of tax strategies for small
and medium-sized enterprises;

« to identify the relationship between tax planning and
economic stability in the context of military conflicts.

Materials and Methods

The study examined specific companies from countries
that have a significant impact on the global economy, in-
cluding the United States (Apple, Google, Microsoft), Ger-
many (Volkswagen, BMW, Siemens), the United Kingdom
(Unilever, BP, Rolls-Royce), France (LCOréal, Renault, Air-
bus), China (Alibaba, Huawei, Tencent) and India (Tata
Group, Reliance Industries, Infosys), and Ukraine (Ky-
ivstar, Ukrtelecom, DTEK). These companies were selected
for the analysis due to their significant contribution to the
development of the Ukrainian economy and the use of tax
planning strategies to optimise tax liabilities and ensure
competitiveness in the current economic challenges. These
enterprises were selected for analysis because of their role
in their respective economies and global markets, as well
as because of various tax planning strategies, namely Base
Erosion and Profit Shifting, which are used to optimise tax
expenditures and ensure international competitiveness
(Organisation for Economic Co-operation and Develop-
ment, 2024a). For the analysis of enterprises, statistical
data from studies by A. Johansson et al. (2017), Tax Foun-
dation (2024), PwC (2024), and G. Hendricks et al. (2019)
were considered, which allowed assessing the effectiveness
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of tax planning in different economic systems. The main
indicators were the financial results of enterprises, includ-
ing their level of tax payments, profitability, tax expendi-
tures, and their ratio to total income. Investment activity
indicators, such as the level of infrastructure development,
the volume of export-import operations, and the ratio of
external and internal finances of enterprises, were assessed.
The data collection also included a study of customer sat-
isfaction and the efficiency of tax liabilities management.

In addition, the data on the ownership and financing
structure of enterprises in the Organisation for Economic
Co-operation and Development (2024c) study were ana-
lysed, including participation in international tax systems
and strategic alliances. Important attention was paid to
analysing the factors of tax cost optimisation through the
use of international tax structures. The statistical indicators
also included an analysis of the competitiveness of enter-
prises based on their tax policy, which allowed us to de-
termine how the effectiveness of tax planning affects the
development of enterprises in different countries.

The comparative analysis of countries was based on
such criteria as the level of development of the tax system,
adaptation to the international standards of the Organisa-
tion for Economic Co-operation and Development (2024a;
2024b; 2024c), investment attractiveness, and efficiency
of tax control. For this purpose, several countries were
selected, namely the United States, Germany, France, and
Ukraine. It was found that the tax systems in these coun-
tries have significant differences, which is reflected in the
level of tax burden on business and its ability to adapt to
changes at the international level. The study has identified
a number of risks and opportunities that have a significant
impact on the effectiveness of tax planning in enterprises in
different countries.

Results

International tax planning is an important component of
a company’s strategy aimed at ensuring competitiveness in
the global market. It involves the use of various tools and
methods to optimise tax liabilities, allowing companies
to reduce their costs and increase efficiency. With a com-
petent approach to tax planning, companies can not only
improve their financial position but also create competitive
advantages on an international level. One of the main goals
of international tax planning is to reduce tax costs by taking
advantage of opportunities provided by different jurisdic-
tions. Countries have different tax rates, tax benefits and
special regimes, which creates opportunities for optimis-
ing tax liabilities. For example, multinationals can relocate
some of their operations to countries with low tax rates or
use opportunities to reduce taxes through internal transac-
tions between subsidiaries. This allows not only reducing
taxation costs but also increasing the profitability of the
company (Yevtushenko et al., 2022).

In addition, international tax planning helps busi-
nesses to effectively manage the risks associated with dif-
ferent tax systems in the countries where they operate.
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Businesses operating in multiple jurisdictions must take
into account not only tax rates but also regulatory re-
quirements, which may differ significantly. International
tax planning helps to minimise the risks associated with
non-compliance with local tax regulations and helps com-
panies to adapt their strategies to the requirements of dif-
ferent markets. Another important component of interna-
tional tax planning is the management of financial flows
within the company. Countries with a low tax burden can
be used to store significant financial assets, which allows
a company to reduce its tax costs and manage capital ef-
ficiently. The use of offshore zones, transfer pricing, and
other instruments allows companies to effectively allo-
cate income and expenses between different jurisdictions,
thereby reducing the tax burden.

A crucial part of international tax planning is also the
company’s ability to comply with international standards
and requirements, such as the Organisation for Economic
Co-operation and Development’s Base Erosion and Profit
Shifting (2024a) rules. Compliance with these standards
allows companies to avoid tax penalties and maintain their
reputation in international markets. At the same time, such
practices contribute to the stability of the tax system at the
global level, which is an important factor for economic de-
velopment. International tax planning is a key element in
ensuring the competitiveness of companies in the global
market. It helps not only to reduce tax costs but also to ef-
fectively manage risks and financial flows and comply with
international standards. In the context of globalisation and

rapid changes in markets, businesses that effectively use
international tax planning opportunities can achieve a sig-
nificant competitive advantage.

In today’s globalised environment and rapid changes
in international markets, the role of international tax plan-
ning in ensuring the competitiveness of a company is be-
coming increasingly important (Oleksy-Gebczyk & Bilian-
skyi, 2024). Tax planning allows companies to reduce their
tax liabilities, increase profitability, and create sustainable
competitive advantages in the global market. The study,
which covers companies from different countries with
an impact on the global economy, including the United
States (Apple, Google, Microsoft), Germany (Volkswagen,
BMW, Siemens), the United Kingdom (Unilever, BP, Rolls-
Royce), France (LOréal, Renault, Airbus), China (Alibaba,
Huawei, Tencent), India (Tata Group, Reliance Industries,
Infosys) and Ukraine (Kyivstar, Ukrtelecom, DTEK), the
application of international tax planning strategies to op-
timise tax costs and ensure competitiveness was analysed.
These companies hold key positions in their national mar-
kets and have a significant impact on the global economy.
For example, US companies such as Apple and Google are
known for using offshore strategies to minimise tax costs
while making large-scale investments in technology and
infrastructure to maintain a high level of competitiveness.
An examination of their tax strategies provides insight into
how large companies are using international tax planning.
Table 1 summarises these strategies and their impact on the
companies’ competitiveness.

Table 1. International tax planning strategies and their impact on companies’ competitiveness

Company Country

RSB P AT Financial indicators

Lestnent Global impact

strategies

activity

Use of offshore

Leader in the

structures (tax High level of Investments in technology market
Apple USA Technologies profitability, reduced new technologies 9y !
havens), transfer . 1st place in terms of
o tax costs and infrastructure L
pricing capitalisation
Offshore structures
to minimise taxes, Reducing tax costs Large investments Strona presence in
Google USA Technologies transactions aucing t in innovation and gp
with high incomes L the global market
between advertising
subsidiaries
Opt|m{s§t]on . Stable financial Expansion of A key player in the
L through divisions in . ; .
Volkswagen Germany Automotive industry . . growth, high production global automotive
countries with low . -
investment costs capacity, export market
tax rates
. . . l}smg_dlfferent . . Large investments A leader in the
. Engineering, jurisdictions fortax ~ High profitability, : .
Siemens  Germany S in technology and engineering and
technology optimisation and  reduced tax burden
. R&D technology sector
transfer pricing
Use of offshore Active
. Great jurisdictions, tax Reduced tax costs, mvgstments in  Highly competitive in
Unilever s Consumer goods benefits from o environmental  the global consumer
Britain - . high income levels . -
international and sustainable goods industry
transactions development
Optimisation
strategies through
transactions Rapid revenue High investment in Asia’s e-commerce
Alibaba China E-commerce between growth, low tax infrastructure and

subsidiaries, use
of tax benefits in
China

costs

innovation

market leader
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Company

Country

Branch

RSB R AIIE Financial indicators

Investment

Table 1, Continued

Global impact

strategies

Using transfer
pricing to minimise

High income level,

activity

Large investments
in research and

One of the largest
manufacturers of

Huawei China  Telecommunications taxes, offshore reduced tax burden  development, 56 telecqmmunlpatlons
. equipment in the
structures technologies
world
Use of offshore .
Expansion into
structures for . . ; ;
. . DA High profitability, international . .
) Diverse (automotive,  tax optimisation, ) Powerful industrial
Dad Group India . stable level of markets, high level S .
technology, energy) strategic - - ; holding in India
- - investment of investment in
investments in low- )
India
tax markets
Use of transfer
L Income growth, ; .
. pricing, tax - X Large investments A leading company
Reliance . . L2 investments in - . A Ny
- India Energy, chemistry minimisation . in the oil and gas in India’s energy
Industries infrastructure and )
through offshore industry sector
PO energy
jurisdictions
Using tax benefits
and optimisation . High investments  One of the leaders in
Reducing tax ] L .
. . - through . . in network and  the Ukrainian mobile
Kyivstar Ukraine  Telecommunications : expenditures while . s
transactions . X infrastructure communications
increasing revenues
between development market
subsidiaries
Tax planning High level of . .
DTEK Ukraine Energy strategies through profitability and Investments in Leader in the energy

renewable energy sector of Ukraine

offshore structures financial results

Source: created by the authors based on A. Mengden (2024)

This Table 1 illustrates the key tax planning strategies
and their impact on the financial performance, investment
activity and global footprint of each company. The use of
offshore structures, transfer pricing and tax cost optimisa-
tion allow these companies to reduce their tax burden and

remain highly competitive on an international level. In or-
der to better assess how tax strategies affect the competi-
tiveness of companies on the international market, Table 2
shows the main criteria that characterise the effectiveness
of international tax planning.

Table 2. The impact of international tax planning on the competitiveness of enterprises in the international market

Aspect

Description

Using strategies to minimise tax costs, such as
Optimisation of tax burden financial transaction planning, using tax breaks and

incentives

Impact on the competitiveness of the enterprise

The tax burden is reduced, allowing more financial
resources to be retained for investment and

development

International agreements

taxation

Signing agreements between countries to avoid
on the avoidance of double double taxation, which allows businesses to reduce

tax costs when conducting internationa

| business

Helps reduce tax risks and costs, which increases
competitiveness in international markets

Tax policy flexibility

The company’s ability to adapt tax strategies

to changes in legislation and internati

initiatives, such as the global minimum tax

onal tax

Increases business stability and allows adapting to
changes in the global tax environment

Improves financial management efficiency, reduces
costs and increases opportunities for company
growth
Increases trust from investors, partners and
regulators, which positively affects the company’s
reputation
Reduces the likelihood of legal and financial
sanctions, which allows avoiding the costs of
resolving legal issues
Increases the level of investment attraction, which
contributes to the development of the company and
an increase in its market share
Increases the ability to compete with other
businesses in global markets, contributing to long-
term growth

Tax tools for international
transactions

Using tools such as transfer pricing and financing
through offshore zones to optimise tax costs

Transparency and
reporting

Creating transparent tax reporting systems that
reduce legal and financial risks

Identification of potential tax risks, such as changes
in national legislation or international tax treaties,
and their strategic management
Using tax strategies to increase the attractiveness
of a company among investors, in particular by
reducing tax costs and increasing efficiency
Applying tax strategies to ensure competitive
advantages in the international market, for example,
by reducing production or distribution costs
Adaptation to international tax systems and
standards, such as the Organisation for Economic
Co-operation and Development or the EU, to
facilitate doing business internationally

Tax risks and their
management

Increasing investment
attractiveness

Competitiveness in the
international environment

Provides ease in conducting international
transactions, improves cooperation with foreign
partners and regulators

Integration with
international tax systems
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Table 2, Continued

Description

Strategic planning and
innovation in the tax
environment

Using tax planning as part of an overall company
strategy that includes innovations in tax and
financial management

Impact on the competitiveness of the enterprise

Enables companies to maintain industry leadership,
develop new markets, and expand their businesses
through strategic investments

Source: created by the authors based on Organisation for Economic Co-operation and Development (2024a; 2024b; 2024c)

The role of tax planning is particularly important for
companies in emerging economies such as India and Chi-
na, where they must take into account not only internation-
al competition but also domestic economic factors and tax
systems. For example, companies such as Tata Group and
Reliance Industries in India are actively using international
tax planning strategies to optimise their tax costs in light
of different economic and tax systems. In analysing the
effectiveness of tax planning, a number of key indicators
were considered: financial results, tax payments, profitabil-
ity, tax expenditures and their ratio to total revenues. These
indicators allow us to assess how companies use tax strate-
gies to reduce tax costs and maximise profits. For example,
companies operating in low-tax countries may use trans-
fer pricing to allocate income to their subsidiaries, which
reduces their overall tax liability. The investment activity
of enterprises, the level of infrastructure development, the
volume of export and import operations, and the ratio of
external and internal finances were also assessed. This data
helps to understand how tax planning affects the ability of
companies to attract investment and develop their opera-
tions in the international market. For example, companies
that optimise their tax expenditures may have greater op-
portunities to finance new projects and expand production
capacity, which contributes to their development and com-
petitiveness (Musayeva et al., 2024).

Another important aspect is to study the level of cus-
tomer satisfaction and the efficiency of organising tax li-
abilities. Comprehensive tax planning allows companies
not only to optimise tax costs but also to improve custom-
er service, which is a key factor in maintaining a compet-
itive position in the market. Accordingly, businesses that
apply effective tax planning strategies can use the freed-
up funds to improve the quality of products and services,
which increases customer satisfaction and contributes to
the company’s long-term growth. In the context of using
tax strategies internationally, it is important to note that
effective tax planning also helps to reduce the financial
and regulatory risks associated with transactions between
countries with different tax regimes. For example, busi-
nesses from countries with high tax rates can use trans-
fer pricing to optimise their tax costs, allowing them to
remain competitive despite high tax rates in their home
country. Assessing the effectiveness of tax planning, it can
be noted that companies with low tax costs that actively
use tax planning strategies demonstrate better financial
results. For example, companies that use transfer pricing
can significantly reduce their tax liabilities while main-
taining high profitability. According to research by A. Jo-
hansson et al. (2017), international tax planning allows
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companies to reduce their effective tax rates by 5-15%,
which can lead to significant financial benefits.

The tax systems in the US, Germany, France, and
Ukraine have significant differences, which is reflected
in the level of tax burden on businesses and their ability
to adapt to changes at the international level. The US tax
system is one of the most complex, with numerous taxes
at the federal, state, and local levels. The federal corporate
tax, although reduced after Trump’s reforms (from 35% to
21% in 2018), remains a high tax burden on internation-
al companies (Hendricks et al., 2019). At the same time,
the United States actively uses the concept of “tax havens”
where companies can optimise their tax liabilities. This al-
lows companies to significantly reduce their tax burden by
using various transactions between subsidiaries in different
jurisdictions. The United States is also actively integrating
into the international tax system by supporting the Base
Erosion and Profit Shifting standard, which aims to min-
imise tax evasion.

Germany’s tax system is based on the principles of
progressive taxation and is one of the most transparent
in Europe. The corporate tax rate is 15%, but companies
have additional social security and other obligations. Ger-
many is actively implementing international tax standards
and participates in the EU’s reform to harmonise tax rules
(PwC, 2024). However, the high level of bureaucracy can be
an obstacle to the development of small and medium-sized
businesses, especially in comparison with more flexible tax
systems. France, in turn, has a tax system with a high level
of government intervention in the economy. The tax rate
for corporations here is significantly higher than in Germa-
ny - 33.33% (in 2022, it is planned to reduce to 25%) (Tax
Foundation, 2024). Nevertheless, the French government is
actively pursuing reforms aimed at reducing the tax burden
on small and medium-sized businesses and stimulating
innovation through research tax incentives. However, the
high tax burden and complexity of administrative proce-
dures sometimes become a barrier to investment. Ukraine
has significantly lower tax rates compared to these coun-
tries, but its tax system is subject to numerous reforms and
changes, which often leads to instability. The corporate tax
rate is 18%, which is quite competitive compared to Eu-
rope, but in practice the system is often characterised by
high levels of tax evasion and significant tax administration
costs. There are also numerous incentives for foreign inves-
tors, but due to the instability of the legislation, businesses
may face problems at the local level.

Adapting tax systems to international standards is an
important factor in ensuring the stability of national econ-
omies and attracting investment. The United States and
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Germany are active participants in international initia-
tives to combat tax evasion and promote the development
of global standards for business-to-business transactions.
Germany, in particular, actively supports the initiatives of
the Organisation for Economic Co-operation and Devel-
opment (2024a), such as Base Erosion and Profit Shifting,
aimed at combating tax evasion. France, with its high level
of bureaucracy, has been somewhat slower to adapt to these
standards, although it is actively reforming its tax system.
Ukraine has taken some steps towards integrating inter-
national standards in recent years, but political instability
and frequent changes in legislation have made this process
much more difficult. However, simplification of procedures
for international companies is an important factor for for-
eign investors, which requires further changes in the tax
administration.

The investment attractiveness of a tax system depends
not only on tax rates but also on the tax climate, including
stability, predictability, and efficiency of administration.
The United States has traditionally been one of the most
attractive countries for investment due to its large market,
technological advances, and flexible financing mechanisms.
However, high taxes, especially on corporations, can reduce
investment attractiveness for some sectors. Germany has a
high level of investment, as it is an economic leader in Eu-
rope with a strong infrastructure, favourable investor legis-
lation and a stable economic situation. France, although it
has high tax rates, actively encourages investment through
tax incentives for innovative businesses and start-ups, mak-
ing it attractive to investors in the high-tech and science
sectors. Although Ukraine has potential due to its natural
resources and strategic location, it faces challenges in ensur-
ing the stability of the tax climate (Tiutiunyk et al., 2023).
Frequent legislative changes and high levels of corruption
make the countryless attractive for foreign investment com-
pared to other countries, despite its competitive tax rates.

Effective tax control is an important condition for en-
suring fair competition in the market and preventing tax
evasion. The United States has one of the most effective tax
control systems due to the development of technology and
constant reforms (Vermeer et al., 2023). The tax authorities
are able to track international transactions and prevent the
use of tax schemes for tax evasion. Germany also has an ef-
fective tax control system based on process automation and
thorough analysis of corporate finances. France, although
it has a strong tax service, faces certain challenges due to
its high level of bureaucracy. In Ukraine, the effectiveness
of tax control remains one of the main challenges, given
the problems with corruption and insufficient automation
of the system.

The comparative analysis shows that the tax systems
of the US, Germany, France, and Ukraine have significant
differences, which directly affect the level of tax burden on
businesses and their ability to adapt to international stand-
ards. The US and Germany have developed tax systems that
are actively adapting to changes at the international level,
while France, despite its high rates, has positive investment
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incentives for innovation. Ukraine, although it has compet-
itive tax rates, faces problems of instability and ineffective
tax control, which limits its investment attractiveness.

The study identifies a number of key risks and op-
portunities that significantly affect the effectiveness of tax
planning in different countries. These factors are important
for strategic management and can increase the competi-
tiveness of companies in the international market if prop-
erly considered. The analysis of the identified risks and
opportunities allowed us to develop recommendations for
improving approaches to tax planning and adapting com-
panies to a rapidly changing external environment. One of
the main risks is changes in national legislation and inter-
national tax treaties. All the above countries, including the
US, Germany, France and Ukraine, periodically introduce
new rules to combat tax evasion, for example, through the
Base Erosion and Profit Shifting initiatives of the Organisa-
tion for Economic Co-operation and Development. These
changes may lead to increased tax liabilities for businesses
that are not prepared for them and create additional costs
for reviewing and adapting internal processes. In this case,
companies should have a flexible tax planning system that
allows them to respond quickly to changes in order to avoid
a negative impact on their financial stability. In addition,
changes in international tax treaties may increase the com-
plexity of managing transactions between subsidiaries op-
erating in different jurisdictions.

Another important risk is the dependence on low-tax
jurisdictions (so-called tax havens), which may be subject
to stricter control by international organisations. Countries
such as the Netherlands, Luxembourg, and Singapore have
traditionally been popular for optimising tax liabilities due
to their low tax rates (Farah et al., 2021). However, pres-
sure on these jurisdictions from organisations such as the
EU and the Organisation for Economic Co-operation and
Development to combat tax evasion may force business-
es to look for new, less obvious ways to optimise tax lia-
bilities. This will require significant efforts on the part of
companies to adapt to the new environment. On the other
hand, international initiatives to harmonise tax standards
and reduce tax barriers for investors are creating oppor-
tunities for effective tax planning. For example, countries
that actively support the reforms of the Organisation for
Economic Co-operation and Development can ensure
transparency and predictability of their tax systems, which
increases investor confidence and makes them more attrac-
tive to international business. Such opportunities give com-
panies a chance to minimise tax costs through the use of
international agreements and reduce the risk of unexpected
changes in tax policy.

Another crucial opportunity is the use of instruments
to reduce the tax burden on innovation projects, which
is actively supported in many countries, such as Germa-
ny and France. These countries provide tax incentives for
companies that invest in R&D, which allows them to re-
duce tax costs in the long run and maintain high rates of
innovation (Organisation for Economic Co-operation and
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Development, 2024c). This, in turn, can become a compet-
itive advantage for enterprises in the international mar-
ket, as technological innovation is an important factor in
strengthening the position of companies in global supply
chains. The development of information technology also
creates new opportunities for automating tax planning pro-
cesses and reducing administrative costs. In the context of
business globalisation and the increasing number of inter-
national transactions, companies can use modern software
solutions to effectively manage their tax liabilities. Integra-
tion of such solutions allows for a faster response to chang-
es in legislation and greater transparency and compliance
with international standards.

Given these risks and opportunities, several recom-
mendations can be made to improve tax planning. Busi-
nesses should ensure flexibility in their tax planning
systems to quickly adapt to changes in legislation and inter-
national standards. It is important to actively engage with
tax advisors and legal counsel to continuously monitor new
initiatives and standards at the international level. Busi-
nesses should invest in the automation of tax liability man-
agement processes and actively implement innovative solu-
tions to reduce tax costs. Overall, successful tax planning is
a key factor in ensuring the competitiveness of companies
in the international market. Taking into account the iden-
tified risks and opportunities will help companies maintain
financial stability and respond effectively to changes in the
global economic environment.

Discussion

The study confirmed the importance of effective tax plan-
ning and international tax competition for increasing the
competitiveness of enterprises in the global economy.
These results were consistent with the findings of other re-
searchers, such as M. Afzali & T. Thor (2024), who empha-
sised the importance of corporate culture for effective tax
planning. They noted that companies with strong corpo-
rate culture are able to better manage tax costs and adapt to
changes in the tax environment, which provides them with
a competitive advantage.

The considered results of the study confirmed the
conclusions of Z. Asadzade (2024), who highlighted the
importance of a competitive environment for business de-
velopment. He noted that countries with effective tax strat-
egies create favourable conditions for attracting investment
and stimulate economic growth. This is particularly true
of tax reforms that can reduce tax rates, which encourages
international companies to invest in these countries. How-
ever, as the scientist emphasised, it is important not only
to reduce tax rates but also to create general conditions for
stable economic development, including improving in-
frastructure, increasing financial stability and stimulating
entrepreneurial activity. Therefore, tax strategies aimed at
creating a favourable competitive environment are key to
attracting investment, especially in the context of globali-
sation and rapidly changing economic conditions. In this
regard, the results of the study are also consistent with the
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work of E. Pan (2024), who raised the issue of the limit-
ed competitive advantage that can be gained through tax
planning. The scholar noted that although tax planning
can help companies reduce taxation costs, it is not always
a determining factor in achieving competitive advantage in
the international market. He pointed out that tax strategies
can be useful for improving business efficiency, in particu-
lar through cost optimisation, but in a global context, their
impact on competitiveness is limited. This can be explained
by the fact that other factors, such as technological innova-
tion, access to resources and markets, and the skill level of
the workforce, are equally important in determining com-
petitive advantage in global markets.

On the other hand, the study by R. Avi-Yonah &
Y. Kim (2022) also considered the prospects of a global
minimum tax, which was aimed at reducing tax competi-
tion between countries. They noted that the introduction
of a global minimum tax could contribute to a more eq-
uitable distribution of tax revenues between countries,
reducing the incentives for multinational corporations to
evade taxes by shifting their income to countries with low
tax rates. However, according to the authors, while such a
minimum tax could have positive implications for global
tax equity, it also has the potential to have a negative impact
on countries with already low tax rates, as it could limit
their ability to attract investment. This approach is consist-
ent with the findings of D. Elkins (2019), who emphasised
the importance of neutrality in international taxation and
noted that neutral tax systems, in which tax rates are sim-
ilar across countries, reduce barriers to international trade
and business by ensuring a level playing field for all market
participants. However, as the researcher noted, neutrality
can cause certain problems, such as uneven distribution of
tax revenues between countries. This is particularly true for
small and medium-sized economies, for which tax reve-
nues are an important source of financing. Therefore, while
neutrality in international taxation can reduce tax barriers,
it can also lead to unfair consequences for less developed
countries that may not receive adequate tax revenues due
to high tax rates or other factors.

A study by M. Herzfeld (2021) showed that tax compe-
tition was not limited to lowering tax rates alone but also
included other factors such as the availability of resources
and markets. The authors pointed out that countries not
only reduce tax rates to attract international investment
but also actively create favourable conditions for business
by facilitating access to important resources such as labour,
infrastructure, and market access. They emphasised that
these aspects are important components of tax competi-
tion, as they allow countries to attract investors and create
competitive advantages. These results were also confirmed
in the study by S. Hager & J. Baines (2020), which indi-
cated that a large concentration of economic resources in
large companies can contribute to the growth of economic
inequality. The authors noted that large corporations have
significant resources to manipulate tax systems, which al-
lows them to gain additional benefits, in particular through
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the use of tax breaks and other strategies that reduce the
tax burden. These factors can lead to an even greater con-
centration of capital in the hands of large players, which
contributes to the growing economic inequality between
large and small companies. In turn, it is difficult for small
and medium-sized enterprises to compete under such con-
ditions, making tax competition an important factor that
requires careful analysis and proper regulation.

The results of the research by C. Azémar et al. (2020)
and S. Hager & J. Baines (2020) also confirmed the impor-
tance of developing effective mechanisms to ensure a fair
tax environment. This environment should be such that it
does not contribute to the excessive enrichment of the larg-
est enterprises at the expense of small and medium-sized
companies. The importance of this aspect is emphasised
in the work by V. Flagmeier et al. (2021) and P. Saptono
& I. Khozen (2021), which discussed tax strategies that
focus on effective reporting of tax liabilities. They noted
that transparency in tax matters can contribute to capital
growth, as investors prefer companies that follow clear and
understandable tax strategies. According to their research,
increased transparency in reporting tax liabilities can build
investor confidence, which in turn helps to strengthen a
company’s market position. These ideas were also support-
ed by the results of the study by I. Tiutiunyk et al. (2023),
which showed that transparency in tax matters is crucial
for attracting investment and maintaining competitiveness.
They pointed out that countries that implement transpar-
ent tax systems can create an attractive business environ-
ment, attracting investors and increasing their interna-
tional competitiveness. This approach not only reduces tax
barriers but also ensures a level playing field for all market
participants, which has a positive impact on the overall
economic situation in the country. In addition, the study
by G. Schjelderup & E Stdhler (2024) focused on global
tax reforms, such as the global minimum tax, which had
a significant impact on tax competition between countries.
They noted that the introduction of the minimum tax had
the potential to significantly change approaches to interna-
tional taxation. It reduced the incentive for countries with
low tax rates to use tax competition as a means of attracting
investment (Oleksy-Gebczyk, 2024). They noted that glob-
al tax reforms could contribute to a more equitable distri-
bution of tax revenues and help reduce tax gaps between
countries. This is in line with the work of S. Tandon (2022),
who explored the need for a minimum tax to ensure fair-
ness in international taxation. Tandon pointed out that the
introduction of such a tax could be an important step to
ensure a level playing field and reduce the negative effects
of tax competition, which could lead to disproportionate
enrichment of the richest countries.

The study of A. Kalra & M. Ibne Afzal (2023) focused
on transfer pricing practices in multinational corporations
and their impact on tax revenues of countries, especially
in developing countries. This was consistent with the find-
ings of F. Scarpa & S. Signori (2023), who emphasised the
importance of corporate tax responsibility for ensuring
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transparency and fairness in the tax system. The work of
K. Meyer et al. (2023) looked at international business in
the digital age and identified global strategies that could
help businesses adapt to changes in national tax systems.
This was confirmed by H. Wen et al. (2023), who pointed
out the importance of developing small and medium-sized
enterprises through e-commerce and reducing tax barriers
for such enterprises. The results of this study also corre-
lated with the study by R. Morano et al. (2023), who in-
vestigated the relationship between ease of doing business,
innovation, and competitiveness of national economies. As
noted by Z. Yue et al. (2023), a reduction in tax rates could
motivate enterprises to introduce innovative technologies,
which in turn would contribute to the growth of econom-
ic competitiveness. According to a study by X. Zhang et
al. (2022), gender diversity in companies could have a sig-
nificant impact on tax policy and tax avoidance, as diver-
sity in the composition of the company’s governing bodies
could change the approach to strategic planning, including
tax issues. This reflected a more general trend that tax plan-
ning strategies are complex and need to take into account a
wide range of social and economic factors.

Conclusions

The study identified the key factors that determine the
effectiveness of tax planning in companies in different
countries, including the United States, Germany, the Unit-
ed Kingdom, France, China, India, and Ukraine. The fo-
cus was on companies that have a major impact on the
global economy, including Apple, Google, Microsoft,
Volkswagen, BMW, Siemens, Unilever, BP, Rolls-Royce,
LOréal, Renault, Airbus, Alibaba, Huawei, Tencent, Tata
Group, Reliance Industries, Infosys, Kyivstar, Ukrtelecom,
and DTEK. The analysis of these companies allowed us
not only to assess the tax planning strategies they use to
optimise their tax liabilities but also to identify the link
between tax planning efficiency and international com-
petitiveness. One of the main findings of the study is that
companies that actively use tax planning strategies can sig-
nificantly reduce their tax costs, which allows them to be
more competitive in global markets. This increases their
ability to attract investment and optimise their financial
resources. It has also been found that for most companies
operating in international markets, an important factor is
the ability to adapt to the changing conditions of tax sys-
tems in different countries, which necessitates the availa-
bility of flexible and effective tax planning mechanisms. In
particular, it was found that companies from the United
States, Germany, and the United Kingdom operating in
countries with high tax rates tend to have more developed
tax planning strategies that allow them to reduce their tax
burden through international tax structures, such as off-
shore zones and tax treaties between states. On the other
hand, Ukrainian companies have more limitations in us-
ing such strategies due to an underdeveloped tax system
and a high dependence on national tax rules, which creates
additional difficulties in optimising tax costs.
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Another equally important result is that the effective-
ness of tax planning directly affects the level of investment
attractiveness of companies. The study shows that com-
panies that demonstrate high transparency in their tax
policy and comply with international tax standards enjoy
greater investor confidence and are able to attract more in-
vestment. This, in turn, contributes to their development
and strengthening of competitiveness in the global mar-
ket. In terms of quantitative results, the study confirmed
that companies that actively use tax strategies tend to have
higher profitability and use their financial resources more
efficiently. However, the effectiveness of these strategies
depends on the level of development of the tax system of
the country in which the company operates, as well as on

be given to creating more transparent tax systems at the na-
tional level, which would reduce tax barriers for small and
medium-sized businesses, ensuring a level playing field for
all market participants.

In the future, an important area for research is the de-
velopment of new approaches to tax planning in the context
of globalisation and integration of countries into interna-
tional tax systems. This includes considering the possibility
of introducing global minimum taxes and assessing their
impact on tax competition between countries. It is also nec-
essary to investigate the effectiveness of new technologies
in the field of tax process automation, such as blockchain
and other innovative methods, that can improve transpar-
ency and reduce the risks of tax manipulation.

adaptation to international tax standards. The practical re-

sults of the study are to identify the main recommendations Acknowledgements

for improving tax planning at enterprises. In particular, it ~ None.
is necessary to improve the mechanisms for adapting to .
changes in international tax rules and reduce the risks asso- Conflict of Interest
ciated with tax audits and fines. Consideration should also ~ None.
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YIof PO YHMKHEHHA HOJBIIHOIO OIOAAaTKyBaHHS Ta TPaHC(PEPTHOro LiHOYTBOpEHH:. BusABleHO pu3ukim, op’sa3aHi
3 IIOJJaTKOBMMM CAaHKIisIMM, HeCTaOIIbHICTIO 3aKOHOJJaBCTBA Ta PENyTaLillHMMI BTpaTaMy, SKi MOKYTb BIUIMBAaTY Ha
KOHKYPEHTOCIIPOMOXKHICTb MiIPUEMCTB Y INIOOAIBHOMY CepelOoBMINI. Y pe3ylbTaTaX LOCTIIKeHHSA BU3HAYEHO, IO
B KpaiHax i3 Ipo30puM i cTabiTbHUM MOJATKOBUM 3aKOHOAABCTBOM, Takux sk Himewumna ta Kanapa, mignpuemcTaa
MaOTbh Oilbllle MOXJIMBOCTENl I e(pEeKTMBHOIO IIOATKOBOTO IUIAHYBAaHHS, ILIO CIPUAE IIBUINEHHIO IXHBOI
KOHKYPEHTOCIPOMOXKHOCTI. 30KpeMa, y HimeuunHi Imp oKo BUKOPMCTOBYIOTbCA XONAVHTOBI CTPYKTYPH AL ONTHUMIi3arlil
IIOIaATKOBOTO HaBaHTaXeHH:A, Tofi Ak y CIIA oco6nuBy yBary NpupiiAloTh JOTPUMAHHIO IIPaBUI TPaHC(epTHOro
LiIHOYTBOPEHHA, 1[0 MO3BOJIAE YHMKATH IOABITHOTO ONOJATKyBaHHA Ta 3HVDKYBaTVM PMSMKM CaHKLi. Y Ipmanpii
IIOIaTKOBe IUIAHYBAaHH: CIPsAMOBaHe Ha BUKOPUCTAHHS HU3DKOIOJATKOBMX PEXMMIB, 1[0 IpUBaOII0E MDKHapOpHi
Kopropanii. Y KpaiHax, 1[0 pPO3BMBAIOThCs, TAKMX 5K YKpaiHa OCHOBHMMM BUK/IMKaMU 3a/IUIIAIOTHCS HECTAOIIbHICTD
IIOIATKOBMX HOPM i CKJIAHICTb aiMiHICTpYBaHHA, 10 YCKIATHIOE BIIPOBA/PKeHH:A e(heKTUBHUX cTpareriil. [IpakTuyna
L[iHHICTb HOCTIKEHHS IIOJIATa€ Y MOXKIMBOCTI 3aCTOCYBaHHS OTPUMAHUX Pe3y/IbTaTiB I po3pOoOKM ONTHMMaIbHNX
CTpaTeriii IOJaTKOBOIO IUIAHYBAHHA, sKi CIPUATUMYTb 3MEHIIEHHIO IIOJaTKOBOIO HABAaHTAXXEHHs, IIiIBUIIEHHIO
(hiHaHCOBOI CTIMIKOCTI Ta KOHKYPEHTHUX IIepeBar MifIIPUEMCTB Y Pi3HUX IOPUCAUKIIAX

KniouoBi cnoea: ¢inaHcoBe perynooBaHHA; TpaHchepTHe IiHOYTBOpPEeHHS; Inobajisalis eKOHOMIiKM; Iponec
ONTMMi3a1il; MOXX/IMBOCTI Ta 3arpo3n
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Abstract. This study examined cryptocurrency regulation in post-Soviet countries and identifies potential areas for
improvement. It was analysed the varying regulatory approaches among these countries, ranging from restrictive policies
(Ukraine and Georgia) to moreliberal ones (Moldova). Armenia and Azerbaijan, while notimplementing specific regulatory
measures, had expressed concerns regarding cryptocurrency adoption, positioning them in an intermediate stance. It was
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Cryptocurrency regulation in post-Soviet countries...

found that the technological and political foundations of the cryptocurrency markets in five post-Soviet countries are
similar, forming the most comparable group. However, they lag significantly behind the European Union and the United
States. Although political freedom in these countries remained within the range of 55-72 points in 2024, the trend from
2020 to 2024 showed a decline. The disparity in information and communication technology (ICT) development among
post-Soviet countries ranged from 70 to 88 points, whereas in the United States, Germany, and France, this indicator varied
between 87 and 97 points. However, the overall trend for ICT development in post-Soviet countries remains positive. The
study concluded that adopting regulatory practices from the United States, Germany, and France - by analysing their
experiences, challenges, and mistakes — would be beneficial for Georgia and Ukraine. Specifically, Georgia should enhance
its legislation and the legal status of cryptocurrencies based on the European Union and U.S. experience, while Ukraine
should focus on improving tax policy, drawing from Germany’s approach. Furthermore, both countries need to strengthen
measures to combat financial crimes involving cryptocurrencies, following France’s example. For Moldova, Armenia, and
Azerbaijan, rather than addressing cryptocurrency-related challenges directly, an alternative approach was recommended:

the development and implementation of central bank digital currencies

Keywords: security; double spending; digital currency; virtual currency; central bank

Introduction

The scale of the modern global economy continues to
reach new heights, fostering intensified competition.
Competition between countries is intensifying. In this
competition, those countries that more actively use new
financial instruments are achieving success. Against this
background various types of cryptocurrencies are widely
discussed by researchers, entrepreneurs, investors, govern-
ments, and the general public on an international scale,
attracting increasing attention. As of 2024, the global
number of cryptocurrency users exceeded 425 million,
with 0.02% of them (88,200 individuals) being crypto mil-
lionaires and 22 classified as crypto billionaires. The total
market value of cryptocurrencies reached USD 1.2 trillion
in 2024, while the number of different cryptocurrencies
approached 5,000 (Feinstein & Werbach, 2021; Henley &
Partners Holdings Ltd, 2023).

The scale of the modern global economy continues to
reach new heights, fostering intensified competition among
countries. In this competition, those countries that proac-
tively adopt innovative financial instruments are achieving
notable success (Silagadze, 2022). Amid such dynamics,
cryptocurrencies have become a focal point of discussion
on an international scale, engaging researches, entrepre-
neurs, investors, governments, and general public alike. As
of 2024, the global number of cryptocurrency users had
surpassed 425 million, with a remarkable 0.02% (88,200 in-
dividuals) identified as crypto millionaires and 22 classified
as crypto billionaires. The total market value of cryptocur-
rencies reached USD 1.2 trillion in 2024, while the number
of distinct cryptocurrencies approached 5,000 (Feinstein &
Werbach, 2021; Henley & Partners Holdings Ltd, 2023).

Given the growing global popularity of cryptocurren-
cies, numerous international researchers have examined
the regulatory aspects of these digital assets across different
regions. In analysing the characteristics of cryptocurren-
cies, J. Lee & F. LHeureux (2020) argued that their prima-
ry feature is decentralisation, which allows them to bypass
government regulation. The regulation of cryptocurrencies
remains one of the major challenges in the current crypto
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market. Examining the control and management of crypto-
currencies by national governments, B. Feinstein & K. Wer-
bach (2021) stated that the rapid expansion of this market,
combined with the absence of global regulatory improve-
ments, has led to issues such as money laundering, fraud,
and capital outflow. However, national approaches to cryp-
tocurrency regulation vary significantly. Studying crypto-
currency policies in over 200 countries, D. Weaver (2022)
concluded that the adoption and regulation of cryptocur-
rencies depend on factors such as civil liberties, political
rights, gross domestic product (GDP) per capita, invest-
ment levels, and regional location. According to D. Weaver,
cryptocurrency adoption is notably higher in the Western
Hemisphere than in the Eastern Hemisphere. Conversely,
some researchers, such as C. Sonksen (2021), argued that
the best regulatory models as of 2021 were found in the
Asian region. Cryptocurrency regulation in the European
Union (EU) is not without flaws.

S. Daskalova & D. Kumanov (2024), after analysing
the EU legal framework, concluded that while European
countries aim for regulatory harmonisation, the system is
not yet fully effective. Separately, C. Wronka (2024) con-
ducted a comparative analysis of cryptocurrency regula-
tion in Germany and the UK. The study found that reg-
ulatory approaches differ significantly: the UK promotes
innovation and the growth of the industry by fostering
favourable regulatory conditions, whereas Germany pri-
oritises investor protection and market stability. However,
both regulatory systems face challenges, including ambi-
guity in cryptocurrency classification and taxation-relat-
ed issues. Comparing the influence of central banks in
Asian, Oceanian, and African countries on cryptocurren-
cies, M. Yaneva (2020) determined that there is no unified
stance among central banks regarding cryptocurrencies as
a legitimate means of payment alongside fiat currencies.
The lack of communication between regulators and cen-
tral banks in each country is identified as a major issue
in the cryptocurrency regulation system. K. Turyan (2024)
examined the role of financial institutions in former
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Soviet Union (USSR) member states. The analysis found
that in Central Asia and the Caucasus region, cryptocur-
rency usage poses significant legal challenges, as the legal
status of these assets remains undefined. As a result, there
are no legal protections for cryptocurrency users, poten-
tially leading to substantial financial losses. Building on
the findings of previous studies, it can be concluded that
former USSR member states have often not been the pri-
mary focus of cryptocurrency regulation research, and
the local characteristics of post-Soviet countries have fre-
quently been overlooked. This gap in the literature under-
scores the relevance of the present study.

The aim of this study was to examine cryptocurrency
market regulation on a global scale, with a particular fo-
cus on the local characteristics of post-Soviet countries. To
achieve this objective, the study set out the following tasks:
analyse the concept of “cryptocurrency” in relation to other
means of payment and financial assets; investigate the ad-
vantages and disadvantages of cryptocurrency regulation;
examine the regulatory frameworks governing crypto as-
sets in Azerbaijan, Armenia, Georgia, Ukraine, and Moldo-
va, comparing them with the regulatory approaches of the
United States, Germany, and France; and identify potential
ways to enhance cryptocurrency regulation in post-Soviet
countries, taking local characteristics into account.

Materials and Methods

During the analysis, the key categorical concepts of this
study - “digital currency”, “virtual currency’, and “crypto-
currency” — were defined based on the following param-
eters: issuer, regulation, form, costs, and international us-
age. Additionally, the advantages and risks associated with
cryptocurrencies for users and governments in different
countries were examined. Following the identification of
cryptocurrency features and their impact on the global
financial system, the 2024 Global Adoption Index (2024)
was analysed to quantitatively assess cryptocurrency adop-
tion levels. This index facilitated the identification of the
leading countries in cryptocurrency adoption in 2024. Fur-
thermore, the index was specifically examined for post-So-
viet countries as a local indicator of the unique charac-
teristics of cryptocurrency development in each nation.
Based on this indicator, a selection of countries was made
for further research into cryptocurrency regulation with-
in the post-Soviet space. The selected countries fall into
three distinct categories: countries actively implementing
changes and fostering cryptocurrency market develop-
ment — Ukraine and Georgia; countries with a transitional
adoption regime (i.e., those that do not integrate crypto-
currencies into their financial systems but acknowledge
potential risks) - Armenia and Azerbaijan; and a country
with a liberal stance towards cryptocurrency adoption —
Moldova. This selection was based on the governmental
acceptance criterion, ensuring that recommendations for
cryptocurrency regulation could be developed for coun-
tries with positive, neutral, and negative stances towards
cryptocurrency adoption.
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Since this study also focused on the local character-
istics of countries, the foundational factors influencing
cryptocurrency development — namely, the political and
technological environments — were analysed. The political
environment was examined using the Index of Economic
Freedom (EFW) for the period 2020-2024. This index, cal-
culated based on 12 criteria, is scored on a scale from 0 to
100 points (Heritage Foundation, 2024). Additionally, the
Democracy Index for 2020-2024 was analysed, which as-
sesses five key criteria and is rated on a scale from 1 to 10
points (Economist Intelligence Unit Limited, 2024a; 2024b).

The technological environment was assessed through
the Information and Communications Technology Devel-
opment Index (IDI) for 2024, which measures infrastruc-
ture development. This index, calculated based on 11 cri-
teria, is also scored on a scale from 0 to 100 points (World
Population Review, n.d.). The analysis of these indices was
essential for identifying the similarities and differences in
the local characteristics of post-Soviet countries in their
path towards cryptocurrency market development.

Following the assessment of each country’s capacity for
cryptocurrency adoption, the key distinguishing aspects
of cryptocurrency regulation in Ukraine, Georgia, Moldo-
va, Armenia, and Azerbaijan were identified. To improve
cryptocurrency regulation in post-Soviet countries, the
study examined the regulatory approaches of the Unit-
ed States, Germany, and France. The analysis focused on
three key parameters: legislation (existence of regulatory
laws and the legal status of cryptocurrencies), tax policy,
protection against fraud and market manipulation. The
legislative- normative acts reviewed in this analysis includ-
ed: Order of the President of the National Bank of Geor-
gia No. 94/04 “On Approval of the Rules for Registration,
Deregistration and Regulation of Virtual Asset Service
Providers in the National Bank of Georgia” (2023), Law of
Ukraine No. 2074-IX “On Virtual Assets” (2024), Directive
(EU) No. 2018/843 of the European Parliament and of the
Council “Amending Directive (EU) 2015/849 on the pre-
vention of the use of the financial system for the purposes
of money laundering or terrorist financing, and amending
Directives 2009/138/EC and 2013/36/EU” (2018), Regula-
tion (EU) No. 2023/1114 of the European Parliament and of
the Council “On Markets in Crypto-Assets, and Amending
Regulations (EU) No 1093/2010 and (EU) No 1095/2010
and Directives 2013/36/EU and (EU) 2019/1937” (2023),
Law of France No. 2019-486 “Relating to the Growth and
Transformation of Businesses” (2019).

At the final stage of the study, the challenges associated
with different approaches to cryptocurrency regulation in
the financial systems of the United States, Germany, and
France were identified. Additionally, the feasibility of apply-
ing similar regulatory frameworks in post-Soviet countries
in 2025 was examined. As a result, the study assessed the
possibility and practicality of adopting American and Eu-
ropean regulatory experiences in the five analysed post-So-
viet countries. Based on this analysis, specific recommen-
dations for regulatory improvements were developed.
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Results

Since the 1970s, fiat money - a form of currency with no
intrinsic value that is used as legal tender by government
decree — has become dominant in the international finan-
cial system. Fiat money includes printed banknotes, minted
coins, and non-cash funds, all of which derive their value
from government recognition as legal tender. It is fully reg-
ulated by the state and functions as a centralised currency
(Dapp, 2021). In this system, banks act as intermediaries
between the central bank and currency users, charging fees
for processing fiat currency transactions. By doing so, banks
remain integral to the financial cycle and contribute to the
security and stability of the currency (Khan et al., 2020).

Economic conditions in the 21* century have evolved
in parallel with the digitalisation of the global financial sys-
tem. As a result, digital currency has emerged - a digital
asset recognised as a means of payment, which includes
digital fiat currency (Khan et al., 2020; Xiong & Luo, 2024).
While money throughout the 20th century existed primar-
ily in physical form, it has now transitioned into a virtual
format, though it remains under the control of each coun-
try’s central bank. One of the primary issues with the dig-
ital format of fiat money is the double cost incurred by the
end user. This refers to additional expenses that exceed a
user’s actual balance, including transaction fees for fund
transfers, payment processing, and currency exchange.
This drawback negatively impacts user trust in commercial
banks, which act as intermediaries between individuals and
the central bank (Sixt, 2017).

Cryptocurrency is gaining popularity as it eliminates
the double-spending issue commonly associated with dig-
ital fiat currency (Khan et al., 2020). It is a form of virtual
currency that operates on a decentralised system (Xiong &
Luo, 2024). Virtual currency refers to a digitally expressed
value that functions as a medium of exchange, a store of
value, and/or a unit of account. However, it does not hold
the status of legal tender, as it is not backed by any legal ju-
risdiction (Gupta, 2021). Cryptocurrency exists exclusive-
ly in digital format and is secured through cryptography.
Its foundation is blockchain technology - a decentralised
ledger system that records transactions across multiple
nodes. Blockchain structures data into sequentially linked
blocks that are cryptographically secured and cannot be
altered. In other words, blockchain ensures data integrity,
security, and a verifiable transaction history, making it the
backbone of cryptocurrency.

The development of blockchain technology has paved
the way for alternative digital currencies beyond cryp-
tocurrencies. Recognising the advantages of blockchain,
central banks and national governments have explored the
digitalisation of fiat currency to enhance the efficiency and
security of financial systems. This has led to the emergence
of Central Bank Digital Currencies (CBDCs). CBDCs offer
several advantages, including faster and more cost-eftective
payment processing and the ability to store money exclu-
sively in digital format. However, they also allow govern-
ments to monitor all user transactions, potentially enabling
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personalised fiscal policies, such as automated taxation
(Dapp, 2021). It can be concluded that, in comparison
to cryptocurrency and fiat money, CBDCs have not yet
gained significant popularity on a global scale. While fiat
money operates under a centralised management system,
it is affected by the double-spending problem. In contrast,
cryptocurrency serves as an alternative for users, address-
ing the shortcomings of both CBDCs and fiat currency
through decentralised management, a fully digital format,
and the elimination of double-spending. In other words,
cryptocurrency offers significant advantages to users.
Cryptocurrency transaction systems are rapidly gaining
popularity worldwide due to a trust framework involving
individuals, organisations, computers, and decentralised
organisations. By leveraging cryptocurrency, it is possi-
ble to minimise the costs traditionally imposed by bank-
ing systems on national economies. To address the issue
of transaction security and verification, blockchain-based
cryptocurrencies rely on a consensus mechanism, spe-
cifically Proof of Work (PoW). PoW is executed by a de-
centralised network of miners, who validate transactions
and maintain the accuracy of the blockchain ledger. This
means that, unlike fiat currency and CBDCs, cryptocur-
rencies are “mined” and exchanged within the economy
without incurring transaction costs (Khan et al., 2020).
Cryptocurrency presents regulatory challenges for
governments worldwide. Several key issues in this process
stem from the underlying blockchain technology, as various
cryptocurrencies are built upon it. Firstly, cryptocurrencies
provide alternative access to financial services, posing a
challenge to the traditional decentralised banking system.
While all transactions are recorded in a public ledger, the
use of pseudonyms complicates regulation. This is because
transactions are linked to a cryptographic address rather
than the personal identity of the user. Another major is-
sue is the decentralised nature of blockchain technology.
On the one hand, decentralisation enhances the security
of cryptocurrency. On the other hand, it creates challenges
in legal liability (Xiong & Luo, 2024). Unlike convention-
al financial systems, cryptocurrencies operate without a
central governing body, making it difficult to establish le-
gal responsibility in cases of fraud (Gonzalvez-Gallego &
Pérez-Carceles, 2021). Additionally, the international scope
of blockchain complicates government efforts to regulate it.
As aresult, each government has adopted its own approach
to cryptocurrency regulation. For example: Total bans on
cryptocurrency exist in China. Partial bans on certain cryp-
tocurrency-related activities are in place in Pakistan and
Saudi Arabia. Restrictive regulations with strict risk-miti-
gation measures exist in the United States and Canada. Sup-
portive regulations that encourage cryptocurrency market
development exist in Kazakhstan and Germany. No official
regulation, but concerns about risks, exist in Armenia and
Azerbaijan. No regulation at all exists in Yemen and Turk-
menistan. Legal tender status is granted to cryptocurren-
cies in the Central African Republic and El Salvador. On
an international scale, only around 27% of countries have
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adopted a supportive stance towards cryptocurrency reg-
ulation. This reflects widespread concerns about the po-
tential risks of financial crime, monetary policy violations,
and threats to economic stability (Xiong & Luo, 2024).

One of the key indicators for assessing cryptocurren-
cy adoption in a country is a quantitative measure of its
adoption level on a global scale, represented by the Cryp-
tocurrency Adoption Index. This global index comprises
four sub-indices, which take into account factors such as
population size and purchasing power. The ranking is de-
termined using the geometric mean, with normalised final
values ranging from 0 to 1. A higher score, closer to 1, indi-
cates a greater level of adoption. In 2024, the leading coun-
tries in cryptocurrency adoption were: India - 1.0 points
(1* place), Nigeria - 0.693 points (2™ place), Indone-
sia - 0.680 points (3™ place), United States — 0.540 points
(4™ place). Among post-Soviet countries, Ukraine had the
highest level of cryptocurrency adoption in 2024, with a
score of 0.407 points, ranking 6™ out of 151 countries in
the international ranking. By comparison, in 2020, the
United States ranked 6" out of 154 countries with a score
of 0.327 points (2024 Global Adoption Index, 2024). No-
tably, in 2020, Ukraine was the global leader in crypto-
currency adoption, achieving a Cryptocurrency Adoption
Index score of 1.0 points, the highest recorded level. Oth-
er post-Soviet countries, however, exhibited low levels of
cryptocurrency adoption.

One of the key challenges for post-Soviet countries is
the decision between adapting existing cryptocurrency reg-
ulations based on the successful experiences of other na-
tions or developing an entirely new regulatory framework
(Ishchuk & Ishchuk, 2023). To examine international regu-
latory approaches and identify aspects that could be applied
to post-Soviet countries, this study selected nations that
ranked highly in the Cryptocurrency Adoption Index in
2024: North America: United States (0.540 points, 4" place),
European Union: Germany (0.110 points, 21 place) and
France (0.106 points, 22" place). Additionally, post-Soviet
countries with varying levels of cryptocurrency adoption
were selected for analysis: Ukraine (0.407 points, 6™ place),
Georgia (0.030 points, 54™ place), Moldova (0.027 points,
59t place), Armenia (0.019 points, 77" place), Azerbai-
jan (0.014 points, 92™ place) (2024 Global Adoption In-
dex, 2024). The extent to which cryptocurrency is adopt-
ed in each country is reflected in its regulatory approach.
Currently, there is no unified international regulatory
framework for cryptocurrencies (Seok, 2024). While com-
plete bans on cryptocurrency usage exist in some countries
across South America, Africa, and Asia, such prohibitions
remain relatively rare, affecting only 10.8% of countries
globally (Thomson Reuters, 2022). As of 2024, 71 countries
have yet to implement regulations for the cryptocurrency
market (Xiong & Luo, 2024).

Among the post-Soviet countries analysed, only Ukraine
and Georgia have legalised and regulated cryptocurrency at
the state level. In both nations, the government actively pro-
motes the development of the crypto market. In contrast,
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Moldova has partially restricted cryptocurrency usage,
while Azerbaijan and Armenia have not developed specific
regulatory frameworks but have expressed concerns about
potential risks. These variations in regulatory approaches
highlight the need for a more detailed analysis of the cur-
rent situation in post-Soviet countries (Xiong & Luo, 2024).

Cryptocurrency regulation in the analysed coun-
tries varies significantly in terms of legislation, tax policy,
and investor protection. From a regulatory perspective,
it is crucial to examine the legal framework governing
cryptocurrencies. Since March 2022, the foundation for
cryptocurrency regulation in Ukraine has been the Law
of Ukraine No. 2074-IX (2024). Under this law, the legal
status of cryptocurrency in Ukraine is defined as a virtual
asset within civil law. It is described as a set of electronic
data that holds value and cost. However, cryptocurrency
is not recognised as a means of payment, meaning it can-
not be used for purchasing goods or services (Thomson
Reuters, 2022). In Ukraine, virtual assets are categorised
into two types: secured by fiat currency, such as stable
coins and unsecured, such as Bitcoin. Virtual currencies
can be stored, exchanged, transferred, bought, and sold.
However, a key issue in Ukraine’s cryptocurrency regula-
tion is its tax policy. The lack of comprehensive regulation
has led to concerns regarding money laundering and tax
evasion (Martinlevi¢ et al., 2022). The Law of Ukraine
No. 2074-IX (2024) states that compliance and oversight of
virtual assets will be carried out by the National Securities
and Stock Market Commission.

Cryptocurrency-related activity is growing world-
wide, including in Georgia. Cryptocurrency is not rec-
ognized a legal form of payment in Georgia. In 2014, the
National Bank of Georgia classified cryptocurrencies as
digital assets with an uncertain legal status, highlighting
their potential use in money laundering and criminal ac-
tivities. As a result, cryptocurrencies in Georgia are not
recognised as virtual currencies, but rather as digital as-
sets, which has prevented their legalisation in the country.
Cryptocurrency regulation in Georgia is influenced by the
positions of multiple government institutions, including
the Central Bank, the Ministry of Finance, the Ministry
of Economic Development, and the Prosecutor General’s
Office. However, these institutions do not hold a unified
stance on the definition and regulation of cryptocurren-
cies. Furthermore, Georgia lacks specific legislation that
defines the legal status of cryptocurrencies or provides
regulatory measures. Cryptocurrencies are not recognised
as a means of payment, and there are no legal protections
against fraud and market manipulation.

Up until 2016, the Georgian government had imposed
restrictions on cryptocurrency-related activities. However,
it later legalised these digital assets, acknowledging the risks
associated with them. In subsequent years, the Georgian
government expressed interest in improving cryptocurren-
cy regulation as part of an effort to develop a national cryp-
tocurrency (Topuria, 2024). Order of the President of the
National Bank of Georgia No. 94/04 (2023) came into force
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in Georgia, mandating the registration of the so-called
“virtual asset service providers” with the National Bank
of Georgia and outlining their subsequent obligations. In
2019 the National Bank of Georgia introduced digital bank
licensing principles to lower entry barriers for new market
participants. In 2022, the first digital bank was licensed, fol-
lowed by three more in 2023. The digital lari pilot program
was also launched in 2024 (AccountAnts, n.d.). In parallel
with progress in this direction, it is anticipated that this ad-
vancement will contribute to reducing cartel transactions
within Georgian banking system.

In Azerbaijan, cryptocurrencies do not fit within the
traditional classification of assets. They are not recognised
as legal tender, as only national and foreign state-backed
currencies are considered valid forms of money. Addition-
ally, cryptocurrency is not classified as intangible property,
since it is considered an alienable right with economic val-
ue. Consequently, Azerbaijan does not have specific legisla-
tive or tax regulations governing cryptocurrency, nor does
it have fraud prevention mechanisms (Safarli, 2023). The
country’s regulatory approach to cryptocurrency remains
conservative. Similarly, Moldova and Armenia do not have
clearly defined legislative or tax regulations for cryptocur-
rency, and there are no legal mechanisms for fraud preven-
tion or market protection. The Moldovan government has
adopted a liberal stance towards cryptocurrency circula-
tion, while in Armenia, cryptocurrencies are not subject to
prohibitive measures, except for criminal procedural regu-
lations (Lohoyda, 2021).

It can be concluded that while Ukraine has established
legislation regulating cryptocurrency and defining its legal
status, it lacks a clear tax policy regarding cryptocurrencies.
In contrast, Georgia has implemented a tax policy for cryp-
tocurrencies but does not have specific legislation defining
their legal status or regulatory framework. In Azerbaijan,
Moldova, and Armenia, there are no established laws, tax
policies, or mechanisms for fraud prevention in the cryp-
tocurrency sector. As a result, while Ukraine and Georgia
have taken initial steps towards legal regulation, their reg-
ulatory frameworks remain underdeveloped, positioning
them as emerging markets for cryptocurrency. Therefore,
it is crucial for these countries to incorporate best inter-
national practices regarding the legal status and regulation
of cryptocurrency into their legislative frameworks. For
Moldova, Armenia, and Azerbaijan, alternative approaches
must be explored to address cryptocurrency-related chal-
lenges effectively. To develop country-specific measures, it
is essential to consider each nation’s local characteristics,
which play a vital role in determining the feasibility and ac-
ceptance of cryptocurrency regulation. Two key local fac-
tors influencing cryptocurrency adoption are political and
technological capabilities. Political conditions are assessed
using indicators such as the EFW and the Democracy In-
dex (Heritage Foundation, 2024; Economist Intelligence
Unit Limited, 2024a; 2024b). Currently, the EFW is calcu-
lated for 184 countries by Heritage Foundation (2024). Ta-
ble 1 provides a comparative analysis of EFW trends over
time in the analysed countries.

Table 1. Dynamics of EFW in the countries under study in comparison for 2020-2024

Cei Azerbaijan Armenia Germany Georgia  Moldova USA Ukraine France
2020 69.3 70.6 73.5 771 62.0 76.6 54.9 66.0
2021 70.1 71.9 72.5 77.2 62.5 74.8 56.2 65.7
2022 61.6 65.3 76.1 71.8 61.3 721 54.1 65.9
2023 61.4 65.1 73.7 68.7 58.5 70.6 - 63.6
2024 61.6 64.9 721 68.4 57.1 70.1 - 62.5
Absolute change during 5 5 -57 -1.4 -87 -4.9 -6.5 - 35

2020-2024

Note: due to the ongoing military actions in Ukraine, the primary data required for the calculation of the EFW has ceased
to be published. As a result, the most recent available EFW value for Ukraine is from 2022
Source: compiled by the authors based on Heritage Foundation (2024)

The dynamics of EFW changes from 2020 to 2024 have
been negative for all the analysed countries. However, it
is important to note that the rate of decline in post-Soviet
countries has been significantly greater than in EU coun-
tries. For instance, while Georgia surpassed the United
States in this indicator in 2020, economic conditions in
post-Soviet countries have deteriorated significantly over
the years. As a result, all five post-Soviet countries exam-
ined in this study now exhibit lower levels of economic
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freedom compared to the United States and EU nations.
As of 2024, according to the EFW indicator: Moldova and
Ukraine are classified as “unfree” countries, scoring within
the 50-59.9 range. Armenia, Azerbaijan, and Georgia are
classified as “moderately free”, similar to France. The Unit-
ed States and Germany are classified as “mostly free”, scor-
ing within the 70-79.9 range (Heritage Foundation, 2024).
It is also essential to consider the dynamics of political free-
dom, as measured by the Democracy Index (Table 2).
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Table 2. Dynamics of the Democracy Index in the countries under study in comparison for 2020-2024

(IR Azerbaijan

Armenia  Germany Georgia Moldova USA  Ukraine  France
2020 2.68 5.35 8.67 5.31 5.78 7.92 5.81 7.99
2021 2.68 5.49 8.67 5.12 6.10 7.85 5.57 7.99
2022 2.87 5.63 8.80 5.20 6.23 7.85 5.42 8.07
2023 2.80 5.42 8.80 5.20 6.23 7.85 5.06 8.07
2024 2.80 5.35 8.73 4.70 6.04 7.85 4.90 7.99
Absolute change during _ _ _
2020-2023 +0.12 0.0 +0.06 0.61 +0.26 0.07 0.91 0.0

Source: compiled by the authors based on Economist Intelligence Unit Limited (2024a; 2024b)

Between 2020 and 2024, the Democracy Index in-
creased in all post-Soviet countries, with the exception of
Georgia and Ukraine, where it showed a declining trend,
and Armenia, where it returned to its 2020 value. In 2024,
according to the Democracy Index classification: Germa-
ny was categorised as a full democracy, falling within the
10.00-8.01 range. The United States, France, and Moldova
were classified as flawed democracies, with scores in the
8.00-6.01 range. Ukraine, Georgia, and Armenia were cat-
egorised as hybrid regimes, with Democracy Index values
between 6.00 and 4.01. Azerbaijan, with a Democracy In-
dex of 2.80 in 2023, fell within the 4.00-1.00 range and was
therefore classified as an authoritarian regime (Economist
Intelligence Unit Limited, 2024a; 2024b). Considering the

Democracy Index alongside the EFW, it can be concluded
that all five analysed post-Soviet countries face a political
environment that hinders the full-scale adoption and reg-
ulation of cryptocurrencies, due to limitations in political
and economic freedom.

Additionally, when assessing the local characteristics
of post-Soviet countries, it is essential to examine the de-
velopment of information and communication technolo-
gies (ICTs), which provide the technological foundation
for cryptocurrency market growth. This factor is meas-
ured by the IDI. Currently, the IDI is calculated by the
United Nations (UN) for 170 countries. The IDI dynam-
ics for 2023-2024 in the analysed countries are presented
in Figure 1.

120 96.7
87.8 7. 96.6 >
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Figure 1. IDI dynamics in the countries under study compared for 2023-2024
Source: compiled by the authors based on World Population Review (n.d.)

As of 2024, the IDI in Ukraine increased by 0.2% com-
pared to 2023, while in Armenia, it rose by 1.3%. In Azer-
baijan, Moldova, and Georgia, the IDI increased by 1.4%,
1.2%, and 2.7%, respectively, compared to the previous
year. The positive growth in IDI levels across post-Sovi-
et countries, in comparison to EU nations and the Unit-
ed States, highlights a solid technological foundation for
cryptocurrency market development (World Population
Review, n.d.). Furthermore, as of 2024, the IDI and EFW
indicators in the five post-Soviet countries exhibited simi-
lar trends, placing them within the same or closely related
groups in terms of technological and economic conditions
for cryptocurrency adoption.

Having analysed cryptocurrency regulation in the
post-Soviet countries, as well as the local characteristics of
Georgia, Ukraine, Moldova, Armenia, and Azerbaijan, it is
crucial to examine the experiences of other countries and
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identify key regulatory challenges. Learning from these ex-
periences can serve as a foundation for improving crypto-
currency regulation in the post-Soviet region.

The United States hosts the largest number of crypto
investors, exchanges, and mining funds. As of 2024, the
IDI in the United States stood at 96.7% out of 100%. The
EFW, IDI, and Democracy Index collectively provide a
strong foundation for the functioning and expansion of the
cryptocurrency market. The regulation of crypto assets in
the United States is integrated into the existing regulato-
ry framework (Burgess, 2024). While the cryptocurrency
regulatory landscape continues to evolve annually, the per-
spectives of different regulatory agencies remain divergent.
For example: The Securities and Exchange Commission
(SEC) classifies cryptocurrency as a security. The Com-
modity Futures Trading Commission (CFTC) considers it
a commodity. The Treasury Department (Treasury) defines
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it as a currency. The Internal Revenue Service (IRS) treats
cryptocurrency as a digital asset that functions as a medi-
um of exchange, store of value, and/or means of settlement,
requiring annual disclosure in tax returns (Thomson Reu-
ters, 2022). Despite a White House directive to coordinate
regulatory efforts among these agencies, there is no single
federal law governing cryptocurrency. This fragmented
regulatory framework results in inconsistent guidelines
and gaps in consumer protection.

However, efforts are underway to establish a unified
regulatory framework that classifies different types of
cryptocurrencies as securities, commodities, or property,
with the aim of enhancing consumer protection against
financial crimes (Xiong & Luo, 2024). For Ukraine and
Georgia, the U.S. experience highlights the importance of
avoiding similar regulatory pitfalls. To enhance cryptocur-
rency regulation, it is crucial for these countries to: devel-
op a coordinated regulatory system that ensures effective
communication and collaboration between government
agencies; establish a comprehensive tax policy to mitigate
risks for investors and reduce opportunities for tax evasion;
strengthen fraud prevention and financial crime measures,
drawing lessons from U.S. regulatory practices. Given that
Georgia and Ukraine currently have limited mechanisms
to prevent fraud and financial crimes in the cryptocur-
rency sector, their governments can improve regulatory
safeguards by adopting best practices from the U.S. model
while addressing its shortcomings.

In addition to the United States, it is also essen-
tial to examine adaptive regulatory measures from EU
countries that could be applied to post-Soviet nations to
improve cryptocurrency regulation. The primary objec-
tive of cryptocurrency regulation in the EU is to harmo-
nise regulatory and legal frameworks across all member
states by integrating cryptocurrency into national regu-
latory structures. The EU introduced the Directive (EU)
No. 2018/843 of the European Parliament and of the
Council (2018), which partially addresses cryptocurrency
regulation, particularly in the context of fraud prevention
and financial crime mitigation. However, EU member
states retain the right to adapt the Directive at their own
discretion, leading to inconsistencies in regulation across
the EU (Burgess, 2024).

To better understand these regulatory differences, it
is useful to compare Germany and France, two countries
with distinct cryptocurrency regulatory frameworks. De-
spite their similar IDI and EFW scores, as well as high
Democracy Index values — which provide favourable local
conditions for the cryptocurrency market - Germany and
France have taken different approaches to cryptocurrency
regulation (Heritage Foundation, 2024; World Population
Review, n.d.). Germany was among the first countries to
authorise financial institutions and the general public to
store cryptocurrency legally (Thomson Reuters, 2022). As
a result, the regulation of crypto assets in Germany and
France differs significantly, despite their comparable eco-
nomic and political environments.
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The French government actively supports the devel-
opment of the cryptocurrency market within the coun-
try (2024 Global Adoption Index, 2024). From a leg-
islative perspective, France adopted the Law of France
No. 2019-486 (2019), which, in addition to regulating busi-
ness expansion and transformation, also governs cryp-
tocurrency regulation. The Law of France No. 2019-486
establishes the legal status of cryptocurrency as a digital
asset, rather than a currency, as cryptocurrency is not rec-
ognised as a medium of exchange and is considered inef-
fective as a store of value in France. Additionally, Law of
France No. 2019-486 sets rules for cryptocurrency inves-
tors, requiring them to either register or obtain a licence,
depending on their intended use of cryptocurrencies.
These registration and licensing requirements serve as key
measures to prevent money laundering and fraud (Ab-
delAziz & Shalaby, 2023).

Since 2019, anonymous cryptocurrency accounts
have been prohibited in France under the Law of France
No. 2019-486 (2019). The Financial Markets Authority
(AMF) is responsible for overseeing the sector. In terms of
taxation, cryptocurrencies in France are classified similarly
to movable property: casual traders are subject to a 30% tax;
miners and regular traders pay a 45% tax (Thomson Reu-
ters, 2022). France’s cryptocurrency regulation differs from
that of the EU and other countries, including the United
States, as it implements an unrestricted incentive plan that
deviates from the traditional financial instruments” regu-
latory framework. A distinctive feature of AMF oversight
in France is its comprehensive responsibility for regulating
cryptocurrencies and digital assets, ensuring investor pro-
tection and market stability as the sector rapidly evolves.
In contrast, cryptocurrency regulation in the United States
remains fragmented, with multiple agencies - including the
SEC, the CFTC, and the IRS - sharing regulatory authority.
The absence of a unified federal law further complicates the
regulatory landscape in the U.S.

In Germany, both individuals and legal entities can
use and trade cryptocurrency through official exchanges.
However, a licence from the German Federal Financial
Supervisory Authority (BaFin) is required for such ac-
tivities. Regarding the legal status of cryptocurrency in
Germany: Cryptocurrency is considered an illegal means
of payment but is recognised as a legal asset in the form
of a financial instrument. Crypto assets are accepted as a
means of exchange, payment, and investment, meaning
they can be transferred, stored, and sold. From a taxation
perspective, cryptocurrencies in Germany are classified
as private money and are therefore taxed accordingly:
Profits of less than EUR 600, held for less than a year,
are not taxable. Sales of cryptocurrencies stored for more
than a year are tax-exempt. If neither of the above condi-
tions is met, profits are taxed at the standard income tax
rate (Thomson Reuters, 2022).

To address regulatory gaps in the harmonisation of
cryptocurrency laws across the EU, the Regulation (EU)
No. 2023/1114 of the European Parliament and of the
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Council (2023) aims to regulate crypto assets that are not
covered under existing financial legislation. The Regulation
(EU) No. 2023/1114 of the European Parliament and of the
Council provisions apply to three categories of crypto as-
sets: Asset-referenced tokens (ARTs) — Tokens that stabilise
their value by linking to a basket of assets, such as stable
coins. E-money tokens (EMTs) - Tokens that stabilise their
value by pegging to a fiat currency, such as the USD-pegged
cryptocurrency USD Coin (USDC) (Burgess, 2024). Utility
tokens — Tokens used to access goods and services within a
specific network. However, Regulation (EU) No. 2023/1114
of the European Parliament and of the Council does not ap-
ply to decentralised finance (DeFi), as DeFi operates with-
out intermediaries and falls outside the scope of traditional
financial regulation (Xiong & Luo, 2024).

Analysing the EU and US approaches to cryptocur-
rency regulation, alongside the local characteristics of
post-Soviet countries, it becomes evident that adopting
these regulatory models is advisable only for Ukraine and
Georgia, rather than for all post-Soviet nations. This is
primarily because Ukraine and Georgia already have a re-
strictive regulatory framework and possess the necessary
political and technological conditions to foster cryptocur-
rency market development. Although both Ukraine and
Georgia have taken initial steps towards cryptocurrency
regulation, their regulatory systems remain incomplete,
particularly in terms of legislation, tax policy, and meas-
ures to prevent fraud and financial crimes. For regulation
to be effective, it is crucial to identify and address the ex-
isting gaps and risks specific to each country. Additionally,
learning from the experiences of other nations - those that
have advanced further in cryptocurrency regulation - can
help avoid past regulatory mistakes.

The EU approach to cryptocurrency integration is cau-
tious and gradual, meaning that the financial system is in-
troduced to cryptocurrencies in a controlled and phased
manner. This slow integration strategy is particularly rele-
vant for Ukraine and Georgia, considering their local eco-
nomic and regulatory environments and their long-term
cryptocurrency market development goals (Burgess, 2024).
Over time, this approach has become more tailored to in-
dividual national markets, contributing to a more harmo-
nised regulatory framework. However, such harmonisation
must still account for market dynamics and the unique
characteristics of each country (Xiong & Luo, 2024). The
legal regulatory model chosen by a country has a direct im-
pact on the growth and stability of its cryptocurrency mar-
ket within its financial system (Topuria, 2024). Therefore,
a gradual and systematic integration of cryptocurrencies,
combined with a comprehensive legal, tax, and protective
regulatory framework, represents the most effective ap-
proach for both Ukraine and Georgia.

In Georgia, the first priority in improving cryptocur-
rency regulation is to establish a clear legal framework. A
key difference between Georgia and other countries lies in
the classification of cryptocurrency. When defining its legal
status, Georgia should consider international experiences,
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where cryptocurrency is classified as property, a security, or
a commodity. In developing its cryptocurrency regulations,
Georgia must also address the regulatory shortcomings ob-
served in the United States, where fragmented oversight has
led to inconsistent policies (Burgess, 2024). A similar issue
exists in Georgia: the unclear legal status of cryptocurrency
creates management challenges and fails to provide ade-
quate security guarantees for users (Topuria, 2024).

To resolve this issue, Georgia must establish clear
legal definitions for cryptocurrency and assign specific
responsibilities to regulatory bodies. This would prevent
regulatory duplication and ensure a more effective over-
sight system (Xiong & Luo, 2024). Additionally, improving
the classification of cryptocurrencies and mandating all
service providers to become self-regulatory organisations
could enhance user data protection and reduce the risk of
financial crimes (Burgess, 2024). These measures repre-
sent the second most critical step for Georgia in improv-
ing cryptocurrency market regulation. For Ukraine, given
its existing legislation, the primary challenge lies in its tax
policy. It is crucial to eliminate ambiguities in taxation and
establish a transparent and flexible tax system, similar to
Germany’s approach. Implementing such a taxation model
would be the second key measure for Ukraine in enhanc-
ing its regulatory framework and advancing the develop-
ment of its cryptocurrency market.

The third most important measure, jointly essential
for Ukraine and Georgia in improving cryptocurrency
regulation, is the implementation of financial fraud and
money laundering prevention measures, drawing from
France’s experience. Specifically, the registration and li-
censing of cryptocurrency exchanges, along with expand-
ing the functions of a central regulatory body, could sig-
nificantly reduce risks associated with financial fraud and
money laundering through crypto assets. In contrast, the
regulatory approaches adopted in the United States and the
European Union are not suitable for Moldova, Armenia,
and Azerbaijan, given these countries’ neutral or negative
stance towards integrating cryptocurrencies into their fi-
nancial systems. Additionally, challenges such as a weaker
technological infrastructure and political instability make
these approaches impractical. For these three post-Soviet
nations, a more viable strategy would be the consideration
and implementation of CBDCs. As cryptocurrencies gain
global popularity, an increasing number of central banks
are developing CBDCs, which offer the advantage of link-
ing digital assets to national currencies. This strategy is
the most suitable and pragmatic approach for post-Soviet
countries (Makarchuk et al., 2023; Burgess, 2024).

In cash-based economies, where traditional bank-
ing and digital payment systems do not pose significant
competition to physical currency, CBDCs offer an opti-
mal solution (Mancini-Griffoli et al., 2018). For instance,
digital currencies have already been introduced in the UK
and the United States. Through CBDCs, central banks can
simultaneously protect users’ financial rights and prevent
financial crimes, offering a secure and reliable means of
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payment. This contrasts with the increasing influence of
cryptocurrencies, which pose regulatory and financial sta-
bility challenges in many countries. Thus, CBDCs present
a viable alternative for post-Soviet countries that perceive
cryptocurrency legalisation as too risky and existing regu-
latory mechanisms as insufficient for ensuring the stability
and efficiency of their financial systems (Burgess, 2024).

Cryptocurrency has yet to achieve full success as a me-
dium of exchange, a store of value, or a stable unit of ac-
count, whereas CBDCs are designed to address these short-
comings (Gupta, 2021). While cryptocurrency, fiat money,
and bank deposits coexist, CBDCs offer the advantage of
minimal transaction costs, a feature that is also a key ben-
efit of cryptocurrency over fiat money (Mancini-Griffoli et
al., 2018). One of the main advantages of cryptocurren-
cy is its ability to operate without intermediaries, thereby
minimising third-party risk. In contrast, CBDCs can only
partially mitigate this risk by reducing transaction layering,
while at the same time granting central banks greater con-
trol over transactions.

Another advantage of cryptocurrency is its decentral-
ised nature and complete transaction anonymity, which
limits government oversight. In this regard, cryptocur-
rencies and CBDCs represent opposing financial models,
as CBDCs are fully centralised and enable government
control over transactions. However, given the rapid digi-
talisation of financial systems, post-Soviet countries that
are strongly opposed to cryptocurrencies should not im-
mediately reject financial system innovations. Instead,
they should consider more controlled alternatives, such
as CBDCs (Gupta, 2021). As the analysis has shown, fiat
currency poses risks to users, and the primary reason for
cryptocurrency’s popularity is its ability to eliminate such
risks. However, CBDCs do not fully resolve this issue, as
they remove intermediaries between the central bank and
the end user (Cukierman, 2020). In this system, the central
bank benefits from transaction control, while users benefit
from a simplified and more secure financial process. Such a
regulatory structure significantly reduces the risk of finan-
cial fraud (Ballaschk & Paulick, 2021).

For Moldova, Armenia, and Azerbaijan, these factors
provide strong justification for opting out of cryptocur-
rency adoption in favour of CBDCs. The recommended
strategy for these countries should include: developing
a legislative framework for digital currencies; improving
technological infrastructure to support digital financial
transactions; conducting public awareness campaigns to
educate citizens on CBDCs; gradually integrating CBDCs
into the financial system while monitoring their impact
on the broader economy. CBDCs eliminate many of cryp-
tocurrency’s disadvantages while offering the benefits of
digital currency adoption. Although CBDCs may not rely
on blockchain technology or cryptographic systems, they
remain a critical benchmark for cost efficiency, privacy,
and financial innovation in the years ahead. Given the neu-
tral stance of the Armenian and Azerbaijani governments,
the liberal approach of Moldova, and the political and
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technological feasibility of CBDC adoption, this represents
the most viable alternative for these three countries.

Discussion

The study found that, in general, cryptocurrency is a cryp-
tographically protected virtual currency that is gaining
global popularity. However, the primary challenge faced
by different countries is the imperfect regulatory frame-
work for this type of digital asset. The main issues relate
to legislation and the legal status of cryptocurrency. None
of the analysed post-Soviet countries has adopted a uni-
fied classification for cryptocurrencies. For instance: In
Ukraine, cryptocurrency is classified as a virtual asset, but
not a means of payment (Spytska, 2023). In Georgia, it is
considered a digital asset, rather than a virtual currency. In
Azerbaijan, cryptocurrency does not align with the tradi-
tional asset classification system. In Armenia and Moldova,
there is no official definition or legal interpretation of cryp-
tocurrency at the national level. This lack of legal clarity pre-
sents a significant barrier to the development of an effective
regulatory system, which, in turn, impacts cryptocurrency
adoption. While all analysed countries acknowledge the
risks of money laundering and financial fraud, there is no
consensus on the legal status of crypto assets. These findings
align with the research of L. Oztiirk & E. Siiliingiir (2021),
who concluded that most national governments seeking to
develop cryptocurrency markets recognise associated risks
but take minimal legislative action to define the legal sta-
tus of cryptocurrencies. To establish effective regulation, it
is essential to provide a clear legal definition of cryptocur-
rencies. Standardising and harmonising regulatory frame-
works would facilitate greater consistency and internalisa-
tion of rules governing cryptocurrency use and oversight.

Through an analysis of local characteristics and the
potential for cryptocurrency adoption within the financial
systems of post-Soviet countries, it was determined that all
analysed nations have a less developed political landscape.
Specifically: Moldova and Ukraine are categorised as un-
free countries. Armenia, Azerbaijan, and Georgia are clas-
sified as moderately free countries. In terms of information
technology infrastructure, the five analysed countries ex-
hibit similar levels of development within the post-Soviet
space, yet remain significantly behind the United States
and the European Union. This technological gap has a
direct impact on cryptocurrency adoption in each coun-
try. It was observed that: Azerbaijan and Armenia do not
take specific regulatory actions regarding cryptocurrency.
Moldova maintains a liberal policy towards cryptocur-
rency. Ukraine and Georgia have implemented the most
structured and strictly regulated approaches among the
analysed post-Soviet countries. This distinction arises from
the fact that Ukraine and Georgia recognise the opportuni-
ties that cryptocurrencies offer to users, which contributes
to their global popularity (Kuzheliev, 2023). Conversely,
Moldova, Azerbaijan, and Armenia focus primarily on the
risks associated with cryptocurrencies, such as minimal
regulatory control and a decentralised system. These
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findings align with the research of Y. Mezquita et al. (2023),
who concluded that governments in many countries reject
financial assets that are voluntarily created and lack securi-
ty control within the financial system. Similarly, L. Oztiirk
& E. Siiliingiir (2021) emphasised the importance of evalu-
ating both the benefits and risks when determining a coun-
try’s approach to cryptocurrency adoption.

To examine various approaches to cryptocurrency reg-
ulation on a global scale and identify best practices that
could be adopted by post-Soviet countries, the regulatory
systems of the United States, Germany, and France were
analysed. The findings revealed that classification issues re-
garding cryptocurrency also persist in these countries.

In the EU, despite efforts to harmonise cryptocurrency
legislation across member states, differences in adaptation
remain at the national level. Similar conclusions were drawn
by V. Benson et al., (2024), who studied the challenges of
regulatory harmonisation in the cryptocurrency sector.
Their research found that the EU lacks a unified national
regulatory framework, and existing legislation is primar-
ily focused on implementing AML measures rather than
establishing comprehensive cryptocurrency regulation.

In the United States, cryptocurrency is classified as a
security, commodity, or property, depending on the regula-
tory agency (Llazo et al., 2024). Both the United States and
EU countries have attempted to create a unified regulatory
system for cryptocurrencies, but inconsistencies remain.
This regulatory experience is valuable for Ukraine and
Georgia, as both nations are actively integrating cryptocur-
rencies into their financial systems. However, it is crucial
for them to learn from the regulatory challenges faced by
the US and EU and to avoid similar pitfalls when develop-
ing their own frameworks. Despite ongoing improvements,
the regulatory systems in the United States, Germany, and
France are still far from perfect. The notion that countries
should adopt external regulatory models differs from the
conclusions of M.G. Lindsay (2023), who compared cryp-
tocurrency regulations in Western and Asian countries.
Their research found that domestic cryptocurrency regu-
lations are becoming obsolete, given the rapid rise in cryp-
tocurrency adoption. According to their findings, the only
viable solution is international regulatory coordination
rather than country-specific legislation.

The analysis revealed that Armenia and Azerbaijan
have not taken concrete steps to regulate cryptocurren-
cies, while Moldova remains critical of their introduction
into the financial market. The primary concerns for these
countries stem from the risks posed by cryptocurrencies
to government control, including: a challenge to the tra-
ditional banking system due to transaction anonymity; the
absence of double costs, which affects financial oversight;
a decentralised system, which weakens the control of each
country’s central bank (Karimli et al., 2024). Given the lack
of interest from Armenia, Azerbaijan, and Moldova in in-
tegrating cryptocurrencies into their financial systems, it
would not be advisable to apply the regulatory models of
the United States and the European Union, as suggested
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for Georgia and Ukraine. Instead, these three countries
should focus on an alternative strategy: the development
and implementation of CBDCs. CBDCs offer similar ad-
vantages to users as cryptocurrencies while eliminating
risks for governments. As digitalisation becomes essential
for improving financial systems, CBDCs present a viable
opportunity to achieve this goal (Dmytrenko, 2024). Simi-
lar conclusions were drawn by M. Bordo & A. Levin (2017),
who found that CBDCs function as a stable store of value,
a unit of account, and a medium of exchange with mini-
mal transaction costs for users. This stands in contrast to
the operational characteristics of cryptocurrencies. These
findings are consistent with the results of this study and
have been confirmed by other researchers, including W.
Engert & B.S.C. Fung (2017), who analysed central banks’
motives and the potential consequences of CBDC imple-
mentation. The design and functionality of CBDCs have
been extensively examined by D. Chaum et al. (2021) and
E. Prasad (2021), who identified two main types of CB-
DCs: General-purpose CBDC - This serves as a digital
complement to physical currency. It allows direct transfers
between users without requiring commercial banks, while
still enabling central banks to monitor and process trans-
actions (Chaum et al., 2021). Wholesale CBDC - Designed
for large-scale transactions between financial institutions,
serving as a digital analogue of traditional currency (Pras-
ad, 2021). Given the political and economic conditions in
Armenia, Azerbaijan, and Moldova, the implementation of
CBDCs presents the most practical alternative to crypto-
currency adoption, ensuring a controlled and secure finan-
cial system while facilitating technological progress.

Given the risks associated with minimal control over
cryptocurrencies due to their cryptographic nature, Ar-
menia, Azerbaijan, and Moldova may choose to develop a
CBDC design that does not rely on blockchain technolo-
gy. This aligns with the findings of U. Bindseil (2019), who
examined potential digital currency models for central
banks. His analysis concluded that the design choice be-
tween a CBDC based on accounts or tokens plays a crucial
role in shaping a country’s future economic policy. The de-
bate over CBDC design remains ongoing among research-
ers. While some scholars, such as D. Chaum et al. (2021),
completely reject the idea of blockchain-based CBDCs,
others, including T. Zhang & Z. Huang (2021), argued that
blockchain technology can be effectively integrated into
CBDC systems. However, these contrasting perspectives
reinforce the notion that blockchain-based CBDC models
are not a necessity for Moldova, Armenia, and Azerbaijan,
making their exclusion from CBDC development strategies
a valid approach in line with their existing policies. It is also
important to consider the challenges associated with CBDC
implementation. Both T. Zhang & Z. Huang (2021) and
D. Chaum et al. (2021) highlighted several potential draw-
backs, including: increased transaction costs compared to
traditional payment systems and limited scalability, which
could impact efficiency and widespread adoption. However,
in this study, the potential disadvantages of CBDCs for
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Moldova, Armenia, and Azerbaijan were not examined,
with the focus placed solely on their benefits and advantag-
es. Future research should explore both the strengths and
limitations of CBDC implementation to provide a compre-
hensive assessment of its viability for these countries.

Conclusions

The study determined that the EFW dynamics for all
post-Soviet countries have been negative, ranging from
4.9% to 8.7% during 2020-2024, indicating political barriers
to cryptocurrency regulation. Meanwhile, the IDI dynam-
ics for the same period showed an increase of 0.2%-2.7% in
all post-Soviet countries, reflecting a strong technological
foundation. Despite similar local characteristics supporting
the development of cryptocurrencies, a single regulatory
strategy is not suitable for all five analysed countries. The
experiences of the United States, Germany, and France are
particularly relevant for Ukraine and Georgia. In the United
States, fragmented cryptocurrency regulation has resulted
in regulatory challenges, whereas in EU countries, efforts
to harmonise regulations among member states have led
to variation in national implementation. The main issues
in both the US and the EU include: the absence of a clear
definition and classification of cryptocurrencies as well as
the lack of a unified regulatory framework These problems
should be taken into account by post-Soviet countries to
prevent similar issues from arising in their own regulato-
ry frameworks. Ukraine and Georgia have already adopted
restrictive policies regarding cryptocurrency. Considering
their local characteristics, further refinement of crypto-
currency regulation should incorporate lessons from the
United States, Germany, and France. General measures
for improvement in Ukraine and Georgia include: slow
and structured integration of cryptocurrencies into the
financial system and enhancement of control measures
to strengthen regulatory oversight. Additionally: Ukraine
should focus on improving its tax policies to ensure greater
transparency. Georgia should establish clear legislation and
define the legal status of cryptocurrencies.

primarily due to local conditions, which remain far less de-
veloped compared to the United States and EU countries.
Armenia and Azerbaijan have no cryptocurrency regulation
in place Moldova, despite maintaining a liberal stance, has
not developed a clear regulatory framework. Given these
circumstances, Moldova, Armenia, and Azerbaijan should
consider an alternative approach - the development and im-
plementation of CBDCs. Unlike cryptocurrencies, CBDCs
present minimal risks while offering opportunities for both
users and governments, providing a structured and controlled
integration of digital currency into the financial system.

Including countries from other regions, beyond Cen-
tral Europe and North America, in the analysis could pro-
vide broader insights and a greater variety of successful
approaches to cryptocurrency regulation. This would allow
post-Soviet countries to explore diverse regulatory models
and better understand which measures should be imple-
mented to enhance their own regulatory frameworks. How-
ever, a limitation of this study is that it only examined three
countries, restricting the scope of comparative analysis.

For Ukraine and Georgia, it is essential to improve the
classification of cryptocurrencies as a first step in refining
regulation. Once a clear legal definition of cryptocurren-
cy is established for each country, it will be possible to de-
velop more detailed regulatory measures. For Moldova,
Armenia, and Azerbaijan, further independent research
is required to explore the development and implementa-
tion of digital currencies, assessing both the opportunities
and risks associated with their introduction. These studies
should take into account the specific developmental char-
acteristics, as well as the strengths and weaknesses of each
country’s financial and technological infrastructure. Future
research should also focus on the potential establishment of
an international cryptocurrency regulation system, aimed
at preventing financial crimes related to cryptocurrencies.
This would be relevant for both countries that actively pro-
mote cryptocurrency adoption and those that completely
reject its integration into their financial systems.

Many countries remain reluctant to introduce block- Acknowledgements
chain technology into their financial systems, with inte- None.
gration challenges particularly evident in Moldova, Ar- .
menia, and Azerbaijan. The adoption and regulation of Conflict of Interest
cryptocurrencies in post-Soviet countries varies significantly, ~ None.
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AHoTauia. Y 1boMy [OCT)KeHHi PpOSITIANANOCA PpEeTyliOBaHHA KPUIITOBAMIOT Y TIOCTPafidHChKMX KpaiHax Ta
BM3HAYAIOTbCA NOTEHIINHI cdepu Wi BLOCKOHA/IEHHA. AHaTi3yBa/MCsA Pi3HI perylIATOpHI MifXOAM B IMX KpaiHa —
Bif oOMexxyBanbHOI nmonmituky (Ykpaina i Ipysia) mo 6inbwr mib6epanbuoi (Monposa). BipMenia ta AsepOaiipkaH, He
3aCTOCOBYIOYM KOHKPETHUX PETYIATOPHMX 3aXOJiB, BUC/IOBU/IM 3aHEIIOKOEHHS OO NPUITHATTA KPUIITOBAJIIOT, 1O
TO3BONIIO iM 3aliHATHU NIPOMDKHY NO3NIi0. BUABNIIO, 1110 TEXHOOTiYHI Ta MOMITUYHI OCHOBM KPUIITOBATIOTHUX PUHKIB
y I'ATY NOCTPAfAHCHKUX KpaiHaX CXOXi, yTBOPIOIOYM Hailbinbll NOpiBHAHHY rpyny. OZHaK BOHY 3HAYHO BiICTAalOTh
Big €Bpormericbkoro Corosy ta Cronyuenux Illtaris. Xoya monituyHa cBo6ofa B VX KpalHaX 3alMIIMIACA B MeXax
55-72 6amniB y 2024 poui, Tpenz 3 2020 1o 2024 pik geMOHCTpYBaB 3HIDKeHH:A. HepiBHICTb y po3BUTKY iHpopMaliiiHO-
xoMyHikaniitaux rexxosnorii (IKT) Mk nmocrpagsHcbKyMy KpaiHamu KonuBasnacs Bif 70 go 88 6anis, Topi sk y CIIIA,
Himewunni ta Opannil neit mokasHMK KonmBaeTbcs Bify 87 mo 97 6aniB. OpHak 3aranbHa TeHfeHLia po3sutky IKT y
MIOCTPAIAHCHKIX KpaiHaX 3a/IMIIAETbCA NO3UTUBHOW0. Y HOCTIIPKeHH] 3p06IeHO BUCHOBOK, 1o i Ipysii Ta Ykpainn
Oy1o 6 KOopucHO nepeitHATH perynaTopHy npaktuky CIIA, Himewunnn Ta Opanuii, npoananisyBasiy ixuiit jocsin,
BVKJIMKM Ta IOMMU/IKN. 30KpeMa, [py3isa moBMHHA BOCKOHA/INTY CBOE 3aKOHOAABCTBO Ta IIPABOBUII CTATyC KPUIITOBAIIOT,
CIIMparovich Ha HocBin €Bpormericbkoro Corosy ta CIIA, Topi Ax YkpaiHa MOBMHHA 30Ce€pefUTICA Ha BIOCKOHATEHHI
MOJaTKOBOI HOMITUKY, ClIMpar4uch Ha miaxig Himeuunuu. Kpim Toro, 06om kpainam He0OXiHO TIOCUIUTY 3aXO/H {00
60poTh6u 3 hiHAHCOBMMU 37I0YMHAMM, [TOB I3aHMMU 3 KPUIITOBAJIIOTAMI, 3a Tpuknagom @panuii. s Mongosu, Bipmenii
Ta AsepOaiipkaHy 3aMicTb 6e3lI0CepeJHbOrO BUpIlleHHA Ipo0JieM, 0B’ A3aHUX 3 KPUIITOBA/IIOTAMM, PEKOMEHIOBAHO
aIIbTepHATVBHMIT MiXi/: po3pobKa Ta BIpoBa/pKeHHs nPOBUX BAIIOT IIeHTPaTbHNUX OaHKIB
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Abstract. The research aimed to evaluate the condition of the Ukrainian energy system amid the war, ascertain the degree
of infrastructure damage, and estimate the potential for restoration and maintenance of a steady energy supply. The study
during 2022-2024 was based on the analysis of official reports, satellite images and analytical materials on the damage and
restoration of Ukrainian energy infrastructure. The financing of recovery and regulatory reforms in the energy sector was
highlighted. The study established that the total financial losses of the energy sector amount to more than USD 33.8 billion.
Of these, USD 11.4 billion were direct losses in the electricity sector. The analysis showed a significant debt burden on
district heating companies (USD 2.6 billion) and the need for debt restructuring. The study characterised the indicators
of the level of damage to the energy infrastructure, which is a critical stage in the analysis of Ukraine’s energy security
as a fundamental factor of national economic stability. The assessment of possible sources of financing for the industry’s
recovery, including international assistance, grant programmes and private sector investment, was emphasised. It was
examined the role of international financial institutions, such as the European Bank for Reconstruction and Development,
the World Bank and the European Investment Bank, which have already allocated more than USD 1.1 billion for emergency
measures to restore Ukraine’s energy infrastructure. Given the financial challenges, recommendations were developed to
attract additional resources through investment insurance mechanisms, green bonds, and public-private partnerships.
The study also addressed the issue of adapting tarift policy and introducing differentiated tariffs to cover the costs of
infrastructure rehabilitation and encourage energy saving. This model integrates technical, financial and managerial
solutions to ensure economic stability and attract the capital needed to modernise Ukraine’s energy sector

Keywords: infrastructure challenges; decentralised generation; renewables; grid integration; innovative development

Introduction

Securing energy stability is a crucial aspect of national se-
curity, particularly in the context of violent conflicts that
jeopardise governance and economic progress. The ongo-
ing hostilities in Ukraine since 2014, which escalated sig-
nificantly in 2022, have caused large-scale destruction of
energy infrastructure, interruptions in supply and dest-
abilisation of the energy system. In addition to physical
losses, the country faced dependence on imported energy
supplies, threats of energy blackmail, financial pressure
on the industry and the need to urgently restore facilities.
Systematic attacks on critical infrastructure, disruption of
logistics chains and loss of control over energy-generating
facilities have significantly complicated the country’s stable
energy supply. The destabilisation of the energy sector di-
rectly affects industry, agriculture, business and the daily
lives of citizens, making energy security analysis essential
to assess risks and develop stabilisation strategies. Ensuring
energy security is the foundation for economic resilience,
as a stable energy supply ensures the continuity of indus-
trial production, the operation of small and medium-sized
enterprises, and social facilities. Existing research in the
context of armed conflict has largely focused on energy di-
versification, infrastructure rehabilitation, and adaptation
of governance systems.

Author A. Lisovyi (2024) examined the issue of
Ukrainian energy security in light of contemporary con-
cerns stemming from geopolitical causes and the ramifi-
cations of the armed conflict. The author emphasizes the
nation’s reliance on imported resources, technological
constraints, inadequate energy efficiency, and infrastruc-
tural degradation resulting from war actions. The docu-
ment underscores the significance of diversifying energy
suppliers, advancing renewable energy sources, and en-
hancing energy efficiency to bolster energy independ-
ence. Y. Kovalenko et al. (2024) examined the evolution of
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energy security measures, transitioning from convention-
al fuel supply to contemporary challenges arising from
global conflicts and environmental issues. The research
highlighted the necessity of incorporating innovative
technology and alternative energy sources to guarantee
the sustainability of energy supply, particularly in light of
contemporary geopolitical issues.

A. Polukhin et al. (2023) examined the ramifications
of the war on Ukraine’s energy security, encompassing a
reduction in production, increased energy prices, and in-
frastructure loss. The authors underscored the necessity
of implementing measures for effective state support to
maintain the stability of the energy sector during crises.
A. Mazaraki & T. Melnyk (2024) delineated the present
condition of Ukraine’s energy system during military as-
sault, highlighting the necessity of achieving energy inde-
pendence and integration with the EU energy market. The
study analyses the repercussions of the devastation of the
energy infrastructure, encompassing the depletion of a
substantial portion of renewable energy sources, as well as
nuclear and thermal generating. Special emphasis is placed
on the effective synchronisation of the Ukrainian power
system with ENTSO-E and the initiation of electricity ex-
ports to European nations.

Researchers O. Malinovska & M. Vysochanska (2023)
established the notion of energy security in Ukraine as a
critical element for the effective operation of the national
economy. The authors underscored the necessity of im-
plementing competitive strategies in the electrical market,
including contractual agreements, day-ahead market op-
erations, and the utilisation of balancing devices to main-
tain the stability of the power system. V. Goryn (2024)
underscored the necessity of advancing distributed gen-
eration, necessitating the elimination of legislative and or-
ganisational impediments, alongside the establishment of
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financial incentives for investment in renewable energy
sources. The author underscores the necessity of imple-
menting energy efficiency programs via concessional lend-
ing and Energy Service Company funding, which will en-
hance the sustainability of the national energy system.

V. Vovk & A. Krasnoselska (2023) examined the envi-
ronmental and economic dimensions of transformations in
Ukraine’s energy sector amid the war and subsequent re-
covery efforts. The authors analyse the trends toward the
more vigorous use of renewable energy sources in Ukraine
and the EU, highlighting the potential of biogas as a re-
placement for natural gas. The authors underscore the ne-
cessity of optimizing regulatory elements of biomethane
characteristics for their incorporation into gas distribution
and transmission networks, thereby facilitating domestic
consumption, exports, and contributing to the nation’s eco-
nomic development. E. Lapenko (2023) examined critical
facets of Ukrainian energy security, encompassing the in-
fluence of military activities on gas consumption and the
national commitments under the Association Agreement
with the EU to establish strategic reserves of oil and petro-
leum products. The author emphasized the particulars of
establishing such reserves, including the criteria for their
composition, storage, and the potential for their relocation
overseas. The author analysed the fluctuations of fuel costs
during the conflict, which were contingent upon inexpen-
sive supply of Russian origin and reduced excise duties. The
report emphasized the dangers presented by Russian activ-
ities at nuclear power plants and their effects on the energy
stability of Ukraine and Europe.

Notwithstanding extensive research, unanswered con-
cerns persist concerning the evaluation of the energy sys-
tem’s capacity to address wartime challenges and the energy
crisis’s effect on the nation’s economic stability. Contem-
porary study necessitates a comprehensive examination
of the correlation between energy security and economic
resilience during conflict, with the exploration of creative
strategies to enhance the robustness of the energy system.

The research aimed to examine the condition of
Ukraine’s energy system amid the war, identify principal
issues and strategies for resolution, and evaluate the influ-
ence of energy security on national economic stability. The
study objectives encompassed identifying primary issues
in the energy system’s operation resulting from military
activities; evaluating the efficacy of diverse crisis response
strategies; analysing the economic repercussions of energy
instability; and formulating recommendations for innova-
tive approaches to enhance the energy system’s reliability.

Materials and Methods

In the period of 2022-2024 years, a study was conducted to
assess the consequences of the armed conflict. The main data
sources used were official documents prepared by national
and international institutions, such as the Organisation for
Economic Co-operation and Development (2023a; 2023b),
United Nations Development Programme (2023), and
analytical materials of ENTSO-E (2024). These sources
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provided important data on the state of the infrastructure,
the extent of damage, and the scale of economic losses.

The study analysed data regarding the status and ca-
pacities of the energy system’s generation facilities, heat-
ing networks, gas transmission infrastructure, and renew-
able energy sources. Information on damage to energy
infrastructure facilities was obtained from reports and
satellite images processed in Quantum geographic infor-
mation system software.

The study analysed international experience in sta-
bilising energy systems in crisis conditions. The reports
of the International Energy Agency (2024) and ENT-
SO-E (2024) provided information on best practices for
implementing decentralised generation systems, integrat-
ing alternative energy sources, and creating conditions for
the long-term sustainability of energy systems. This infor-
mation formed the basis for the development of scenarios
for the restoration of the Ukrainian energy system. The
indications of financial losses and rehabilitation require-
ments for the Ukrainian energy sector from 2022 to 2024
were studied. The primary focus was on examining the re-
percussions of the loss of critical infrastructure, including
the Zaporizhzhia Nuclear Power Plant and thermal gener-
ation facilities. The primary elements of securing funding
for the rehabilitation of Ukraine’s energy infrastructure
through diverse procedures that mitigate the particular
risks linked to investment in the nation amid military ag-
gression are defined.

The analysis confirmed the distinct characteristics of
several regulatory and legal reforms designed to stabilise
and expand Ukraine’s energy industry throughout the
wartime conflict. In particular, the authors provided a de-
tailed description of the Law of Ukraine No. 3220-IX “On
Amendments to Certain Laws of Ukraine on the Restora-
tion and “Green” Transformation of the Energy System of
Ukraine” (2023), the Resolution of the Cabinet of Minis-
ters of Ukraine No. 227 “On the Introduction of Guaran-
tees of Origin of Electricity Generated from Renewable
Energy Sources” (2024a), and the National Renewable
Energy Action Plan for the period up to 2030 (Resolution
of the..., 2024b). The study analysed and processed data
on sources of international financial support in 2023-2024
from the European Investment Bank, the World Bank, the
European Bank for Reconstruction and Development, the
EU and the United States.

The examination of an extensive model of energy sys-
tem development, encompassing the interplay of financ-
ing, technology, legislative regulation, and international
alliances, constituted a crucial component of the study. A
specialised model was utilised to evaluate the impact of
incorporating renewable energy sources on the stability
of the energy system, emphasising responses to external
challenges and energy efficiency. The model also incorpo-
rated regional peculiarities and specific risks for different
sectors of the energy infrastructure, which was used to cre-
ate adaptive recovery scenarios. The work with the docu-
ments included a review of reports from international do-
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nors, such as the European Bank for Reconstruction and
Development, which provided financial support for the
restoration of critical energy facilities. The data was sub-
jected to a thorough analysis, which determined the im-
pact of innovative technologies on restoring the stability
of the power system.

Results

The Ukrainian energy system is critically compromised due
to extensive destruction from ongoing missile assaults and the
takeover of regions housing essential energy infrastructure.

Since the commencement of the large-scale invasion in
2022, over fifty percent of the nation’s generating capacity
has been impaired, obliterated, or appropriated, substan-
tially constraining the country’s energy supply alternatives.
The loss of the Zaporizhzhia Nuclear Power Plant (6 GW)
and the intense attacks of 2024, which additionally deprived
Ukraine of 9 GW of capacity, created the conditions for a
serious energy crisis (International Energy Agency, 2024).
The situation is further complicated by the destruction of
heating facilities, gas infrastructure and other key compo-
nents of the energy system (Table 1).

Table 1. Analysis of key data on the state of Ukrainian heating networks (2022-2024)

Metric Data

Number of households connected to district heating

More than a third

Share of heat generated by gas 70%
Share of combined heat and power production 30%
Destroyed or damaged facilities:

Combined heat and power plants 18 units

Boiler houses 815 units

Central heating stations 152 units

Heating networks 354 km

Direct losses USD 2.4 billion

Debts of heating companies to Naftogaz

UAH 95 billion (USD 2.6 billion)

Source: compiled by the authors based on International Energy Agency (2024)

An analysis of Table 1 demonstrates that Ukrainian
district heating infrastructure, which supplies more than a
third of households, has suftered significant damage. The
critical dependence of heat supply on natural gas (70%)
and combined heat and power plants (30%) significant-
ly increases the system’s vulnerability to external attacks
and supply disruptions. The substantial subsidisation of
heat tariffs has resulted in the buildup of loans within the
sector, complicating its recovery. The Public Service Ob-
ligation mechanism introduced in 2022, which provides
for the supply of gas at a reduced price compared to the
market price, helped stabilise heat supply but also increased
the financial burden on Naftogaz. As of October 2023, the
debt of heating companies reached USD 2.6 billion, which
required debt restructuring and the search for additional
financial sources (World Bank, 2023). The electricity short-
age was particularly acute in 2024 when generating capac-
ity was unable to cover the peak demand of 12 GW, even
with electricity imports from neighbouring countries. The
most affected regions were forced to limit electricity supply

to a few hours a day, which negatively affected economic
activity and the basic needs of the population. During this
period, international partners provided critical equipment
to stabilise the power system.

Energy security is a key factor in Ukrainian economic
resilience in times of war, as the destruction of critical in-
frastructure caused large-scale financial losses and signifi-
cant challenges for the economy. The electricity sector suf-
fered the greatest losses, with restoration needs estimated at
USD 33.8 billion. This is estimated at USD 33.8 billion due
to the destruction of electricity generation and distribution
facilities. The oil and gas sector incurred substantial loss-
es, requiring about USD 14.8 billion for restoration. The
oil and gas industry, as well as the coal industry and the
heating system, have also suffered significant losses. Fund-
ing for the reconstruction measures involves attracting
international assistance from the EU, the World Bank, the
International Monetary Fund and other donors, as well as
reparations from Russia, which requires the development
of appropriate legal mechanisms (Table 2).

Table 2. Financial losses and restoration needs in the energy sector of Ukraine (2022-2024)

Indirect losses
(million USD)

Direct losses

(million USD)

Recovery needs
(million USD)

Possible sources of funding

Electricity

EU, World Bank, European Bank for

sector 11,425 18,607 33,839 Reconstruction and Development, state
budget, private investors
Electricity International Monetary Fund, Green Climate
generation 8,520 12,582 14,065 Fund, private investors
0il and gas World Bank, International Monetary Fund,
secto? 3,331 1,387 14,812 European Bank for Reconstruction and

Development, reparations from Russia

Scientific Bulletin of Mukachevo State University. Series "Economics”, 12(1)

\\V
\3
>/




Energy security as a key factor in Ukrainian economic resilience...

Indirect losses
(million USD)

Direct losses

Sector (million USD)

Recovery needs

(million USD)

Table 2, Continued

Possible sources of funding

European Bank for Reconstruction and

Coal industry 840 676 521 Development, reparations from Russia,
state budget
Heat supply 972 872 1,350 State subventions

Source: compiled by the authors based on Kyiv School of Economics (2024)

The Ukrainian gas supply system has sustained con-
siderable damage due to fighting and assaults on essential
infrastructure. In particular, the above-ground gas storage
facilities were heavily damaged, while the underground
ones remained largely intact, providing reserve capacity
to meet domestic demand. However, the situation is ex-
acerbated by a growing gas shortage due to the seasonal
increase in demand in winter and the possible termina-
tion of Russian gas transit from January 2025. These de-
velopments pose significant risks to ensuring stable gas
supplies, both for domestic consumption and for energy
imports from the EU.

The winter period of 2024-2025 poses new challenges
for the Ukrainian energy system, as the expected increase
in energy demand and the high probability of new attacks
on infrastructure could lead to a deepening of the crisis. In
such circumstances, stabilising the energy system requires
a comprehensive approach, including modernising grids
and introducing decentralised generation technologies.
Special emphasis must be placed on the implementation of
alternative energy sources and the optimisation of energy
consumption to diminish reliance on conventional energy
supplies (International Energy Agency, 2024).

The Ukrainian energy system may develop under sev-
eral scenarios in the period of 2025-2026 years, depending
on the success of reforms, the foreign policy situation and
the level of international support. A primary alternative

entails the active integration of Ukraine into European en-
ergy markets, necessitating the modernisation of energy
infrastructure, the adoption of European standards, and
an augmentation of the proportion of renewable energy
sources. According to the National Bank of Ukraine, the
national electricity deficit is expected to decrease from 4%
in 2025 to 2% in 2026, indicating a gradual improvement
in the energy situation as reforms are implemented (Petro-
vsky, n.d.). The government intends to elevate the propor-
tion of renewables in the energy mix to 27% by 2030, there-
by diminishing reliance on conventional energy sources
and enhancing the resilience of the energy system. A cru-
cial measure is the complete integration of Ukraine’s power
and gas markets with the EU by 2025, which will enhance
energy import prospects during crises and draw European
investment (Order of the..., 2023).

Despite the significant pressure on the Ukrainian en-
ergy system, strategic planning and international support
helped ensure the basic stability of energy supplies. At
the initial stage, the Group managed to arrange electrici-
ty imports from the EU, which reached 1.7 GW to cover
its needs. These actions were key in meeting the needs of
the regions that suffered the most damage, where domestic
generating capacities were partially or completely out of ac-
tion. The stability of the energy system largely depends on
the three operating nuclear power plants of Rivne, Khmel-
nytsky and South Ukrainian Nuclear Power Plants (Fig. 1).

Legend
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- @ Khmelnytskyi NPP
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| B3 State border

Figure 1. Map of locations of operating nuclear power plants in Ukraine
Source: compiled by the authors using Quantum geographic information system software tools based on the Quick Map

Service and Open Topo Map software modules

Rivne Nuclear Power Plant, located in the northwest-
ern part of the country, is one of the key sources of energy
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supply for the western regions. Its operation remains rela-
tively stable due to its distance from active combat zones,
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but the risks of attacks on transmission networks remain.
Khmelnytskyi Nuclear Power Plant, located near the west-
ern border, is important not only for supplying energy to
the central and western regions but also for establishing
energy cooperation with the EU. The South Ukrainian Nu-
clear Power Plant supplies electricity to the southern and
central regions, but its proximity to the war zone poses
significant risks to stable operation. At the same time, the
Zaporizhzhya Nuclear Power Plant, which provided about
25% of the national electricity before the war, remains un-
der occupation by Russian troops, which significantly lim-
its the possibilities of energy supply (Organisation for Eco-
nomic Co-operation and Development, 2023a).

In the heating industry, there is an urgent necessity to
formulate contingency plans for heat supply, particularly in
major cities like Kyiv and in areas that have experienced
substantial infrastructure damage. This includes the instal-
lation of supplementary mobile boiler houses, the imple-
mentation of decentralized heating systems, and the utili-
sation of cogeneration units. These efforts will somewhat
offset the losses incurred from the demolition of central
heating facilities and address the essential demands of the
populace amid the energy crisis.

International assistance remains an important factor
in stabilising the Ukrainian energy system. Integration into
the European energy market through ENTSO-E (2024) is
a significant achievement that provides Ukraine with ac-
cess to alternative sources of electricity. However, further
investments in infrastructure modernisation, energy effi-
ciency and decentralisation of energy supply are needed to
ensure long-term sustainability.

In light of the substantial risks associated with invest-
ing in the energy sector, the Ukrainian government is pro-
actively enacting measures to decentralise generating. The
emphasis is on the utilisation of tiny modular gas turbines
with capacities ranging from 5 to 40 MW, rather than con-
ventional huge power units, which are vulnerable targets.
The emphasis is placed on the advancement of decentral-
ized generation via the installation of rooftop solar panels
equipped with energy storage systems in administrative
buildings, hospitals, schools, residences, and enterprises. By
early 2024, the total capacity of this generation approached
1.5 GW, and this number is steadily increasing thanks to
the government’s consistent support (Organisation for Eco-
nomic Co-operation and Development, 2023a).

An evaluation of the damage to the energy infrastruc-
ture is crucial for assessing Ukrainian energy security,
which is essential for economic sustainability. The persis-
tent armed war, coupled with systematic assaults on en-
ergy infrastructure, severely restricts the state’s capacity
to fulfil the requirements of the populace, industry, and
social sector. This analysis not only determined the ex-
tent of the destruction but also demonstrated which ele-
ments of the energy system need to be restored as a mat-
ter of priority. At the same time, an important challenge
for the energy sector is the outflow of skilled personnel,
which complicates the recovery process and requires the
development of effective mechanisms for their retention,
retraining and training. In addition, systematic data on
damage serves as a basis for developing recovery strate-
gies, attracting international financial support, and fur-
ther modernising infrastructure (Fig. 2).

Units

m Baseline (before the war)  mDamaged
30000

24548
25000
20000
15000
10000
5000 1389
36 22 16 11 9% 41 580 23
— ]
General electrical ~ Thermal power High-voltage Boiler houses Gas distribution
installations plants substations  and heating stations stations

Figure 2. Assessment of damage to key energy assets in Ukraine
Source: compiled by the authors based on Organisation for Economic Co-operation and Development (2023a),

International Energy Agency (2024)

The analysis of the data in Figure 2 shows significant
losses in all sectors of energy infrastructure, which makes
it difficult to ensure a stable energy supply in the context
of the ongoing conflict. In the power generation sector,
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losses amount to 61.4% of the baseline. Out of a total in-
stalled capacity of 36 GW, only 14 GW remain available
for use. Much of the capacity is located in the temporarily
occupied territories, including the Zaporizhzhia nuclear
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power plant (6 GW), depriving the country of a critical
resource. The destruction of high-voltage grids further
complicates the transmission of electricity between re-
gions, which destabilises the power system. In the thermal
power and combined heat and power plants sector, losses
reached 71.5%. Only a third of the 16 GW of capacity is
available (International Energy Agency, 2024). This pos-
es significant risks to the district heating system, which
meets the needs of large cities such as Kyiv, Kharkiv and
other urbanised regions. These losses directly affect the na-
tional ability to provide heat in the winter.

The high-voltage infrastructure also suffered signif-
icant damage. Out of 94 critical high-voltage substations,
41 were damaged, or 43.6% of the baseline. Most of them
have suffered repeated strikes, significantly reducing their
reliability. The destruction of this infrastructure makes it
impossible to effectively redistribute electricity in the grid
and leads to energy shortages in some regions. Damage to
heating networks and boiler houses is relatively less severe,
but the impact on social stability is significant. Out of more
than 24,500 units, 580 were damaged, or 2.4%. The bulk
of the losses occurred in the regions of active hostilities,
where district heating became unavailable to thousands of
households (Trading Economics, 2024). The gas infrastruc-
ture suffered less damage compared to other sectors. Out of
a total of 1,389 gas distribution stations, 23 were damaged,
or 1.7% of the baseline. However, even these relatively mi-
nor losses significantly affected the gas supply to regions
that depend on stable energy supplies.

The scale of the destruction in all sectors significantly
increases the threat of an energy crisis, especially during
the winter season and high energy consumption. The loss
of 61.4% of generating capacities and 71.5% of thermal
power plants and combined heat and power plants in-
dicates a significant reduction in the ability of the ener-
gy supply system to meet the basic needs of the popula-
tion and industry. This is especially critical for heating in

urban agglomerations such as Kyiv and Kharkiv, where the
district heating system is the main source of heat (United
Nations Development Programme, 2023).

The destruction of 43.6% of high-voltage substations
highlights the vulnerability of the electricity transmission
system, which has caused a serious imbalance due to dam-
age to key nodes. The inability to ensure efficient redistri-
bution of energy between regions is leading to local energy
shortages, especially in the eastern and southern regions,
where the infrastructure has suffered the most damage. At
the same time, even minor damage to the gas infrastruc-
ture (1.7%) significantly affected the stability of gas supplies
in the affected regions. The hostilities make it difficult to
quickly repair the damaged facilities, which increases the
risk of prolonged disruptions in energy supplies.

The stability of the district heating system remains un-
der threat due to significant losses in the combined heat and
power plants and boiler house sector, which is critical for
regions with severe winter conditions. Winter conditions
in 2024 exacerbate these risks, given the projected increase
in energy demand and the risk of repeated attacks on infra-
structure. An analysis of the economic damage caused to
the energy infrastructure as a result of hostilities highlights
the urgent need to develop and implement solutions aimed
not only at restoring but also at increasing the resilience of
key energy facilities. Energy security is crucial in ensuring
the economic stability of the state, as it directly affects the
social sphere, industry and the ability of the economy to
operate in crises (Order of the..., 2023).

Ukraine is actively implementing comprehensive
measures to modernise its energy system, given the diffi-
culties caused by the armed conflict. In 2024, the Energy
Strategy of Ukraine until 2050 was approved, which envis-
ages integration with the EU energy system, development
of renewable energy sources, renovation of heating net-
works and buildings, and encouragement of private sector
investment (Table 3).

Table 3. Key areas for modernising the Ukrainian energy system

Direction Description

Strategic planning

Implementation of the plans of the Energy Strategy of
Ukraine until 2050 and integration with the EU energy system

Expected effect

Ensuring long-term energy security

New interconnectors with Romania
and Slovakia by 2026

EU integration

Increased exports and security of supply

Energy efficiency

Modernisation of buildings and heating networks through
financial mechanisms

Reduced energy consumption
by up to 50%

CEP development

Launch of biomethane plants and development
of solar and wind power plants

Increase the share of renewable energy
sources and reduce gas dependence

Tariff reform

Introduce differentiated tariffs
to protect vulnerable consumers

Stimulating investment
and optimising costs

“Smart” technologies

Implementation of smart meters
and demand side management

Optimisation of energy consumption
and reducing peak loads

Support for the
private sector

Transparent rules and mechanisms
for investment insurance

Raising capital to modernise the system

Integration of gas
storage facilities

Provision of 10 billion cubic metres
to European partners for gas storage

Additional revenues and enhanced
security for Europe

Citizen engagement

Energy saving campaigns and public education

Increase efficiency and reduce costs

Source: compiled by the authors based on Organisation for Economic Co-operation and Development (2023a), United
Nations Development Programme (2023), International Energy Agency (2024)
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Considering the main directions of modernisation of
the Ukrainian energy system, it should be emphasised that
the creation of new energy connections is an important
project within the framework of integration with the EU.
In particular, it is planned to launch new 400 kV power
lines between Ukraine and Romania by 2026, estimated at
300 million EUR, partially financed by the European Bank
for Reconstruction and Development. The Hungarian
route provided supplies of up to 9 million cubic metres of
gas per day, but the agreement was only valid until Janu-
ary 2025, and its extension is critical (World Bank, 2023).
Funding was made possible through initiatives such as the
G7+ Energy Coordination Group, which provided 1.4 bil-
lion dollars in 2023 to restore critical infrastructure (Eu-
ropean Commission, 2024). In addition, Ukraine used the
AggregateEU platform to purchase an additional 0.6 bil-
lion cubic metres of gas from the EU in September-Octo-
ber 2024, with a total value of 250 million EUR.

Funding for the restoration of Ukrainian energy infra-
structure is raised through various mechanisms that con-
sider the specific risks associated with investing in a coun-
try under military aggression. One of the key sources of
financing is international financial institutions, such as the
European Bank for Reconstruction and Development and
the International Finance Corporation. These institutions
provide long-term loans and investments aimed at support-
ing Ukrainian enterprises, in the energy sector, agribusiness
and infrastructure. In addition, export credit agencies, such
as the U.S. Corporation for International Development and
the UK Export Finance, are important. These institutions
offer insurance and reinsurance of investments against po-
litical and military risks, which helps to attract private cap-
ital (Ministry of Economy of Ukraine, n.d.).

An additional mechanism of financial support is pro-
vided by the Multilateral Investment Guarantee Agency, a
member of the World Bank Group that specialises in po-
litical risk insurance for foreign investors investing in the
Ukrainian economy. In addition, some governments have
created special investment funds to support projects in
Ukraine. For instance, the Danish Government Investment
Fund finances economically viable projects that promote
a green transition and energy infrastructure development
(Insurance of investments..., 2024).

However, investing in the energy sector of Ukraine
is accompanied by significant risks. The most significant
of these are military risks, as the ongoing aggression sig-
nificantly increases the probability of damage or destruc-
tion of critical infrastructure, which could cause a loss of
investment. Political risks also remain a serious factor, as
the unstable situation in the country creates the possibility
of changes in legislation that could affect investors’ rights.
In addition, there are economic risks associated with the
volatility of macroeconomic indicators, which may affect
the government’s ability to meet its financial obligations
to creditors. Operational risks, such as the destruction of
infrastructure, logistical problems, and a shortage of qual-
ified personnel, can complicate the implementation of
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investment projects. Several key mechanisms are used to
minimise these risks. First, international financial institu-
tions provide guarantees and insurance, which reduce the
risks for private investors. Second, state guarantees and
government participation in financing infrastructure pro-
jects increase confidence in investing in Ukraine.

The advancement of renewable energy sources is a
specific emphasis. In 2024, Ukraine inaugurated 10 biom-
ethane facilities with a combined capacity of 1.5 million
cubic meters annually. This diminishes reliance on natural
gas and aids in the attainment of sustainable development
objectives. In the Mykolaiv region, a 200 MW wind farm
was completed with a budget of 450 million USD, 70% of
which was financed by the European Investment Bank. Tar-
iff reform is also central to the development of the region.
In 2024, differentiated electricity tariffs were introduced:
basic household consumption is subsidised, while con-
sumption above the standard is paid at market prices. This
helps to stimulate energy saving and attract private invest-
ment (World Bank, 2023).

During the period of military operations, Ukraine
implemented several regulatory reforms aimed at stabi-
lising and developing the energy sector. One of the key
changes was the implementation of European standards
in the energy sector. The Law of Ukraine No. 3220-IX “On
Amendments to Certain Laws of Ukraine on the Restora-
tion and “Green” Transformation of the Energy System of
Ukraine” (2023) introduced the concept of an “active con-
sumer”, which allowed citizens and businesses to install
private generating units to produce electricity on their own
and sell its surplus to the grid. In January 2024, the relevant
amendments to the Distribution Systems Code enshrined
the legal mechanisms for implementing this process (Reso-
lution of the..., 2018).

The government has initiated a corporatisation process
to enhance the transparency of state-owned energy compa-
ny management. In February 2024, a resolution was enact-
ed to convert the State Enterprise Guaranteed Buyer into a
joint-stock corporation, retaining 100% of its shares under
state ownership. This was intended to bolster confidence
among foreign partners and investors (Petrov & Andar-
ak, n.d.). The ratification of Cabinet of Ministers of Ukraine
Resolution No. 227, titled “On the Introduction of Guaran-
tees of Origin of Electricity Generated from Renewable En-
ergy Sources,” marked a pivotal advancement in renewable
energy development (2024a). The program sought to entice
international investment in the renewable energy sector,
as assurances of origin offer the potential for enhanced
tax incentives and advantageous financing conditions.

In August 2024, the government ratified the Nation-
al Renewable Energy Action Plan for the period leading to
2030, which anticipates an augmentation of the renewable
sources’ participation in the energy consumption frame-
work to 27% (Resolution of the..., 2024b). The proposed
actions entail conducting auctions for the establishment of
new renewable energy installations, thereby fostering ad-
vantageous conditions for industry advancement. A crucial




Energy security as a key factor in Ukrainian economic resilience...

aspect was to promote the advancement of distributed gen-
erating. In response to the risks of physical destruction of
centralized infrastructure, the government has formulated a
strategy for the advancement of small-scale generation from
renewable energy sources. This streamlines the process-
es for integrating such plants into the grid and offers them
enhanced financial and regulatory incentives. This method
facilitates the decentralisation of electricity generation and
strengthens the resilience of the power system. Notably, a
significant measure in enhancing state control over energy
assets was the transfer of 27 gas distribution companies to
state oversight in 2023. This method seeks to guarantee a
continuous gas supply and mitigate the impact of oligarchic
entities on the gas market (Scientific concept of..., 2024).

The implemented regulatory modifications enhanced
the electricity system’s resilience and its capacity to respond
to wartime conditions. The incorporation of European
standards guarantees market transparency and establishes
the prerequisites for attracting investment. The advance-
ment of renewable energy and distributed generation fa-
cilitates the decentralisation of electricity supply, hence
mitigating the hazards linked to physical assaults on ener-
gy infrastructure. Strengthening state control over gas net-
works and implementing measures to develop nuclear pow-
er form the basis for ensuring long-term energy security.

To improve the efficiency of energy consumption in
buildings, in 2023 the Energy Efficiency Fund of Ukraine
provided grants totalling UAH 600 million, which covered
the insulation of more than 500 apartment buildings. In
2024, this figure will be increased to UAH 1 billion, which
will allow for the modernisation of about 1,200 more fa-
cilities (International Energy Agency, 2024). In addition,

modernisation includes the active introduction of smart
technologies. As of the end of 2024, more than 1.5 million
smart electricity meters had been installed, funded by a
USD 200 million loan from the World Bank (2023). Stra-
tegic measures focused on integration with the EU, tarift
reform, and infrastructure development allow Ukraine to
ensure not only energy security but also lay the foundation
for economic sustainability.

Strategic planning to enhance Ukrainian energy secu-
rity include many initiatives focused on modernizing in-
frastructure, diversifying energy sources, enhancing energy
efficiency, and connecting with European energy networks.
The execution of these efforts will guarantee the stability
of the energy system and enhance the nation’s economic
resilience against military threats. The modernisation of
Ukrainian energy infrastructure emphasizes sustainable
outcomes. The utilisation of renewable energy sources,
along with the incorporation of smart grids and energy
storage systems, is essential for diminishing reliance on
conventional energy resources and enhancing energy ef-
ficiency. Furthermore, these technologies generate new
prospects for Ukrainian integration into the European en-
ergy sector, thereby enhancing energy independence and
economic stability.

Implementing creative solutions can markedly dimin-
ish the dangers linked to external threats. These method-
ologies facilitate the establishment of local energy systems
capable of guaranteeing a reliable energy supply for essential
facilities, including medical institutions and industrial busi-
nesses. Special emphasis must be placed on the cybersecurity
of energy systems, as contemporary digital threats consid-
erably impact the security of energy infrastructure (Fig. 3).
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Figure 3. Model of integrated development of energy security in the country as a key to economic sustainability

Source: compiled by the authors

The model presented in Figure 3 is key to assessing
Ukrainian energy infrastructure, focusing on the relation-
ships between funding sources, partnerships, legislative
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support and innovation. It aims to identify vulnerabilities
in the energy system and develop effective strategies to en-
hance energy security and economic resilience. Financing




Semenenko et al.

sources such as green bonds, international aid, and gov-
ernment incentives form the basis for implementing re-
newable energy projects and infrastructure upgrades. For
instance, the use of green bonds allows attracting invest-
ment in solar and wind energy projects, which reduces the
country’s carbon footprint. In 2023, such bonds provided
more than EUR 500 million to finance energy initiatives
(Organisation for Economic Co-operation and Develop-
ment, 2023b). International support, in particular funding
from the European Bank for Reconstruction and Develop-
ment, has enabled Ukraine to implement urgent infrastruc-
ture rehabilitation projects. The development of coopera-
tion through public-private partnerships and integration
with international organisations, such as the Energy Com-
munity (2024), helps to attract investment and introduce
innovative technologies. For instance, private investors, to-
gether with the state, are financing the construction of new

wind farms with a capacity of 200 MW, which will ensure
energy independence for certain regions. Cooperation with
international organisations also allows Ukraine to adapt its
legislation to European standards, creating preconditions
for further integration into the EU energy market.

External financial assistance during the 2023-2024 pe-
riod has been vital for Ukraine’s energy sector, bolstering
its resilience against the winter months and the impacts
of the conflict. Financial assistance from the European In-
vestment Bank, the World Bank, the European Bank for
Reconstruction and Development, the European Union,
and the United States facilitated the rapid restoration of
damaged infrastructure, averted energy crises, and bol-
stered the transition to a more stable and autonomous en-
ergy system. Without this assistance, Ukraine would have
faced large-scale power outages and critical disruptions in
vital services (Table 4).

Table 4. Main sources of financing for the energy sector of Ukraine in 2023-2024

Sources of funding Amount of funding

Usage Period

Repair of Ukrainian energy infrastructure, with

World Bank 200 million USD the possibility of additional financing During March 2023
of up to 300 million USD
European Bank . .
for Reconstruction 300 million EUR Repair of %r::rv%%/nltr;frrzzggg;ure before August 2024
and Development
Providing for the urgent heating and
electricity needs of Ukraine during the war,
European Investment Bank 600 million EUR as well as supporting green energy initiatives, October 2024
including energy efficiency and renewable
energy development
European Commission and 106.6 million EUR Restoration of energy facilities damaged November 2024

the US government

by Russian attacks

Source: compiled by the authors based on Energy rescue plan approved to finance EU-backed emergency heating and
power projects for Ukraine ahead of winter season (2024), BDO (2024), K. Strohecker & O. Harmash (2024), Ukraine’s
DTEK to receive 107 mln euros from EU, US to rebuild power facilities (2024)

Legislative support in Ukraine enhances transparen-
cy and creates conducive conditions for renewable energy
investments, with initiatives such as the feed-in tariff and
streamlined import procedures resulting in a 25% rise in
investments. Education and innovation are emphasized
via research institutions and specialized training, concen-
trating on technologies such as Smart Grids and energy
storage systems. In 2024, three new research facilities were
inaugurated, and instructional programs on cyber pro-
tection for the energy sector were instituted. This holistic
strategy, encompassing financing, public-private collab-
oration, legal assistance, and innovation, fortifies energy
system sustainability, diminishes import reliance, curtails
CO2 emissions, and bolsters economic stability, establish-
ing a foundation for sustainable development, particularly
in response to external threats.

Discussion

The findings of this study are essential for developing strat-
egies to rehabilitate and modernise the Ukrainian energy
sector. The evaluation of the destruction underscored es-
sential areas for intervention, with systemic reorganisation
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being of utmost importance. The recovery must prioritise
decentralisation, including the promotion of distribut-
ed generation, the establishment of local energy sources,
and the improvement of regional autonomy. This method
will reduce the vulnerability of power networks to attacks
and lessen dependence on large, centralised power plants,
which are increasingly favoured targets for adversaries. To
ensure energy security, it is imperative to diversify ener-
gy sources by increasing the share of renewables, estab-
lishing additional wind and solar power installations, and
enhancing biomethane production facilities. This method
will reduce dependence on fossil fuels and improve the en-
ergy system’s adaptability and robustness against external
threats. (Sirko et al., 2023).

To avert such losses, it is essential to establish robust
measures for safeguarding critical infrastructure. This
encompasses the physical safeguarding of energy infra-
structure, cybersecurity measures, and the advancement
of smart grids that provide prompt threat response and
load redistribution during energy shortages. A crucial el-
ement is the upgrading of power transmission networks
and high-voltage infrastructure, which will reduce losses
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during electricity transmission and guarantee the stability
of energy supply to the regions most impacted by devasta-
tion (Hrytsiuk et al., 2024).

The results align with the findings of J.D. Colgan et
al. (2023), highlighting the necessity to modify energy
systems for crisis conditions through the diversification
of energy sources and enhancement of their resilience.
The authors emphasise that countries which rapidly adopt
renewable technology and establish distributed energy
networks are more resilient to external threats. The con-
clusions are thoroughly substantiated by the findings of
the current study, which indicate that the restoration of
Ukraine’s energy system should prioritise decentralisation,
the advancement of renewable energy sources, and the en-
hancement of infrastructure resilience.

This study also corroborated D. Borozan’s (2024)
views regarding the necessity of technological modernisa-
tion to provide energy security. The research demonstrat-
ed that the implementation of intelligent technologies,
including automated energy flow management, energy
storage system development, and digital network mon-
itoring, is essential for enhancing system resilience and
optimising its performance.

Further development of the energy sector requires
significant investment, which is consistent with the find-
ings of G. Ofosu-Peasah et al. (2024), who emphasised the
importance of investing in the modernisation of energy
infrastructure to prevent future crises. In the Ukrainian
context, this is especially relevant for the restoration of the
destroyed heating system, which puts significant pressure
on the government and international partners. To effec-
tively address this problem, a well-coordinated approach
to international assistance, government programmes,
and private capital is needed. In addition, the study by
H.H. Nguyen et al. (2024) proved that global geopolitical
crises can boost the transition to renewable energy sourc-
es. For Ukraine, this conclusion is of strategic importance,
as the energy crisis caused by the war accelerates the need
to create local heating networks with high energy efficien-
cy. The introduction of such systems will reduce the load
on centralised heating networks, increase regional auton-
omy and create a more reliable energy supply system in an
unstable environment.

In addition to restoring the destroyed infrastructure,
an important strategic direction is the international inte-
gration of the Ukrainian energy system (Ostudimov &
Kaminska, 2023). The concept of energy sovereignty, pre-
sented by M.C. LaBelle (2024), is key to defining the signif-
icance of Ukrainian accession to ENTSO-E. International
cooperation, which enables the interconnection of energy
systems, is an important step towards strengthening resil-
ience. At the same time, Ukraine faces challenges in bal-
ancing its energy sovereignty and dependence on external
partners. Implementing such a model of cooperation will
allow Ukraine not only to strengthen its energy potential
but also to gain access to stable reserve capacities, which is
critical in the context of future crises.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 12(1)

The financial support provided by international
partners, including a USD 1.4 billion loan from the G7+
Energy Coordination Group, is crucial to stabilising the
situation. However, to ensure the effective use of these re-
sources, Ukraine must ensure transparency and targeted
use of financial assistanc (Berdar et al., 2024). This aspect
becomes even more relevant given the development of the
green bond market, which has already been successfully
used by Ukraine. E. Akusta (2024) highlighted the poten-
tial of such instruments to finance sustainable energy de-
velopment in crisis conditions. In addition, the introduc-
tion of financial aid monitoring systems can be a crucial
factor in ensuring its effectiveness.

Ukraine is demonstrating an accelerated introduction
of renewable energy sources, such as the construction of
10 biomethane plants and the installation of 200 MW of
wind power in 2024 (Shahini et al., 2024). This reflects the
trend described by B. Wang et al. (2024), emphasising the
importance of renewables for ensuring both energy secu-
rity and environmental sustainability. The financial chal-
lenges associated with infrastructure rehabilitation, such as
debt in the district heating sector, indicate the need to use
innovative financial instruments (Skochko et al., 2024).

In contrast to the more stable situation in the UK,
where, according to M. Mersch et al. (2024), energy securi-
ty can be combined with the transition to carbon neutrality,
in Ukraine, long-term strategic planning often gives way
to the need for immediate stabilisation measures. The de-
struction of Ukrainian energy infrastructure also confirms
the need for decentralisation of energy systems, as dis-
cussed by J. Du et al. (2024). The authors emphasised that
centralised energy systems are much less adaptive to cri-
ses, while decentralised energy supply models can respond
more quickly to changes and function even in cases of de-
struction of part of the infrastructure. The current study
confirms this conclusion, as the analysis of losses showed
that centralised heating networks and large power plants
were the most affected, while local generation facilities
showed higher resilience.

The influence of natural resources on energy security
stability, as observed by . Ullah et al. (2024), highlighted the
disparity between Ukraine and resource-abundant nations
like the BRICS. Ukraine, constrained by its limited resourc-
es, heavily relies on international assistance to maintain the
viability of its energy infrastructure. J. Kim et al. (2022) con-
firm the significance of global collaboration in enhancing
energy security. The authors of the current study observed
that nations with restricted access to indigenous energy re-
sources require extensive international investment, techni-
cal support, and policy alignment to attain energy stability.
In the Ukrainian context, limited resources include not only
domestic energy capacities destroyed as a result of military
operations but also insufficient financial capacities to re-
store energy infrastructure independently (Krawczynska et
al., 2024). The substantial financing of the sector’s recon-
struction by the EU, the World Bank, the foreign Monetary
Fund, and other foreign partners confirms this assertion.
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The Ukrainian experience also confirms the importance
of a comprehensive risk assessment. At the same time, the
predictive models developed by M. Tao et al. (2024) can
predict and minimise the impact of future crises. The con-
tribution of L. Tichy & Z. Dubsky (2024), who emphasise
the need to improve the mechanisms of international co-
operation to prevent energy crises, is also substantial. Fur-
thermore, the Ukrainian Energy Strategy until 2050 envis-
ages large-scale integration with European energy markets,
which is key to system stability. This plan, supported by
international collaborations, aligns with global trends that
underscore the significance of advancing renewable energy
and innovative technologies for attaining energy sustain-
ability, as articulated by M.E Bashir et al. (2024). This un-
derscores the necessity for tailored solutions to particular
area concerns. The effective execution of this approach will
substantially influence the economy by attracting invest-
ment, generating new employment opportunities, and en-
hancing energy independence. An auspicious domain for
additional investigation is the examination of the effects
of decentralised energy systems during crises. Y. Fan et
al. (2024) assert that the diversification of energy sources is
crucial for mitigating the risks linked to supply disruptions.
In Ukraine, this can be implemented through the develop-
ment of local networks and the introduction of microgrids.

The study emphasises the substantial destruction in-
flicted on Ukraine’s energy infrastructure by the conflict,
exacerbating financial burdens and social hazards ow-
ing to interruptions in heating and electricity provision,
while highlighting the necessity for adaptive system man-
agement. Reconstruction initiatives necessitate a holistic
strategy encompassing investments in physical security,
digital transformation, tariff policy reform, and enhanced
collaboration with foreign partners. This corresponds with
the conclusions of A. Gatto & C. Drago (2020) regarding
the multifaceted character of energy sustainability, encom-
passing economic, social, environmental, and governance
dimensions. The research underscores the significance of
decentralised generation in bolstering resilience against
external threats, along with J. Jasitinas et al. (2021) exami-
nation of the susceptibility of energy networks to extreme
weather and cyber threats. The results necessitate a com-
prehensive strategy for Ukraine’s energy security, tackling
both technological and socio-economic issues.

The current study highlights the necessity of devel-
oping autonomous solutions to address the population’s
needs, including local heating systems, heat pumps, and
cogeneration units. These results have certain parallels
with the research by Y. Zou et al. (2023), who analysed the
energy sustainability of the residential sector in China in
the context of climate change. The authors argue that an
increase in demand for energy for cooling is inevitable
and puts an additional burden on the power system. In the
case of Ukraine, a similar situation may occur due to the
increased load on heating systems in winter, which once
again proves the need to diversify energy consumption and
develop autonomous solutions.
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The energy crisis in Ukraine demonstrates the com-
plex interplay between geopolitical risks, infrastructure
vulnerabilities and the prospects for a transition to re-
newable energy sources. Incorporating the findings with
international research facilitates the identification of ap-
propriate strategies and policies to guarantee the long-term
sustainability of Ukraine’s energy system. At the same time,
further research should address the adaptation of inter-
national experience to Ukraine’s conditions, with a focus
on decentralisation, renewable energy development and
investment attraction. Successful implementation of such
initiatives can significantly enhance economic stability, re-
duce dependence on energy imports, and increase the com-
petitiveness of the national economy in the long run.

Conclusions

The research indicated that Ukrainian energy infrastruc-
ture is in a precarious state due to extensive damage in-
flicted by fighting and recurrent missile strikes. Since the
comprehensive invasion in 2022, almost 61.4% of ener-
gy-generating facilities, encompassing 71.5% of thermal
power plants and combined heat and power plants, have
sustained damage or lost control. Such losses severely im-
pede the delivery of essential services to the populace and
the consistent functioning of industry, particularly during
the winter months.

A critical analysis of the state of the heating networks
revealed a dependence on the district heating system,
which supplies more than a third of households. The main
challenges are the high dependence on natural gas (70%)
and the debt burden of district heating companies, which
has reached USD 2.6 billion. The study also stated that the
restoration of the system is complicated by the destruction
of key facilities, such as boiler houses (815 units) and heat-
ing networks (354 km).

The total financial losses of the energy sector be-
cause of the destruction in 2022-2024 were estimated
at USD 33.8 billion. The electricity sector suffered the
largest losses (USD 11.4 billion in direct losses) and the
oil and gas industry (USD 3.3 billion). The restoration
of essential infrastructure necessitates substantial invest-
ments, particularly in renewable energy and the upgrad-
ing of heat supply systems.

The study period from 2022 to 2024 determined that fi-
nancing was provided by international institutions, includ-
ing the World Bank (USD 200 million), the European Bank
for Reconstruction and Development (300 million EUR),
the European Investment Bank (EUR 600 million), as well
as assistance from the European Commission and the US
government (EUR 106.6 million). In addition, private cap-
ital attraction is stimulated by the reform of the electricity
market and the introduction of insurance mechanisms to
reduce investment risks. Accordingly, in 2024, differenti-
ated tariffs were introduced, which contributed to a 25%
increase in renewable energy investments. Additional
measures, such as integration with ENTSO-E, construction
of new interconnectors and modernisation of high-voltage
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infrastructure, will help reduce energy dependence and sta-  enhance the stability and reliability of the energy system
bility of Ukraine’s power system. amidst present problems.

Promising directions for future research encompass
the examination of the effects of decentralised energy
technologies on overall energy security, the development  None.
of models for climate change adaptation, and the en-
hancement of power grid resilience against cyber threats.
The complete implementation of these solutions would  None.
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AHoTauif. MeTow [OCTiIKeHH 6y710 OIIIHUTM CTaH €HEePreTMYHOI CMCTeMM YKpaiHM B YMOBaxX BiliHUM, BM3HAYUTU
MacIITaby IOUIKOKeHHA iHPpacTpyKTypu Ta IpoaHali3yBaT MOX/IMBOCTI BiffHOB/ICHHA 1 3a0e3ne4eHHs CTabiIbHOTO
eHepromnocTadanu:A. JJocmimxeHHs mpotarom 2022-2024 pokiB 6asyBanocs Ha aHasisi opiLiliHNX 3BiTiB, CYIyTHUKOBKX
3HIMKIiB Ta aHQJIITMYHUX MaTepiajliB IOJO IOMIKOIXKEHb Ta BiTHOBIEHHS eHepreTH4Hol iHpacTpykrypu Ykpainu.
Oco6nmuBy yBary 6y/no npupineso ¢piHaHCyBaHHIO BiTHOB/TIOBaJIbHIX POOIT Ta peryATOpHIM peOopMaM B eHepreTUYHOMY
cekTopi. [IoC/i>KeHHA BCTaHOBWJIO, 10 3ara/IbHi (PiHAaHCOBi BTPATV eHePre TUYHOTO CeKTOPY CTAaHOBJLATH OHAL 33,8 MIIpy
monapis CIIA. 3 Hux 11,4 mpp fonapis CIIIA - 1ie npsiMi BTpaTi B e/IeKTpOeHepreTulii. AHasIi3 HOKa3aB 3Ha4He 6Oprose
HaBaHTA)XeHHA Ha IiIIPUEMCTBA TeIUIOKOMyHeHepro (2,6 mipa. fon. CIIIA) Ta HeoOXinHICTb pecTpyKTypusanii 60pris.
Y mociifikeHHI 0XapaKTepy30BaHO NOKa3HVKY PiBHA ITOLIKOJKEHHA eHepreTYHOI iHppacTPYKTypH, 10 € BaXK/IMBUM
eTalloMaHaJIi3y eHepreTYHOI6e3nexy YkpalHu K GyHAaMeHTaIbHOr0 GaKTOpy HallioHaIbHOI eKOHOMIYHOI cTabi/IbHOCT].
HaronouieHo Ha OLiHIII MOXIUBUX JKepes (’piHchyBaHHH Bi/JHOBJIEHHA TajIysi, BK/IIOYA4M MDKHApOJHY OIIOMOTY,
IPaHTOBi IPOrpaMy Ta iHBeCTULiI IPUBATHOTO CeKTOPY. PO3IIAHy0 poib MbKHApOGHMX (iHAHCOBUX IHCTUTYILIN, TAKMX
AK EBPOIEIIChKIMIT OAaHK PEKOHCTPYKIIi Ta po3BuTKy, CBiTOBMII 6aHK Ta €BPOINEICHKIUI IHBeCTULIHWIT 6aHK, AKi BXe
By noHay 1,1 minbappa gonapis CIIA Ha HajgsBUYalHI 3aX0OAM 3 BiTHOBIEHHS eHepreTUYHOI iHQpacTpyKTypu
Ykpainu. 3 orany Ha piHaHCOBI BUKIVMKIY, OyIu po3po0iieHi pekoMeHIallil I0oKo 3aTy4eHH JOJaTKOBUX PecypciB yepes
MeXaHi3MM CTpaXyBaHH:A iHBeCTUIIil, «3eeHi» obiranii Ta gep)KaBHO-IIPUBATHE IAPTHEPCTBO. Y JOCIIPKEHHI TaKOX
PO3IVIAHYTO NMUTAHHA ajanTanii TapuHOI MOMITUKY Ta 3allpoBajpKeHHA AudepeHLiioBannx TapuiB AId IOKPUTTA
BUTpPAT Ha BifJHOBJIIeHHA iHQPAacTPyKTypyu Ta CTUMY/IIOBAaHHA eHeprosOepe>xeHHA. lld Mopmenb iHTerpye TexHiuHi,
¢hiHaHCOBI Ta yIpaBIiHCHKI pillleHHs /14 3a0e3edyeHHs] eKOHOMIYHOI CTabiIbHOCTI Ta 3a/Iy4eHH: KaniTary, HeoOXigHoro
IJ1A MOJlepHi3aljil eHepreTMYHOro CeKTOpy YKpaiHu

Kntouosi cnoBa: iHdpacTpyKTypHiI BUKINKY; lelleHTpali3oBaHa reHepallis; BifHOB/IIOBaHi [pkeperia eHeprii; MepexeBa
iHTerpais; iHHOBaL[IIHMIT PO3BUTOK
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Abstract. The study aimed to examine the degree of influence of martial law on investment activity in innovative project
development. The methodological approach was based on analysis, synthesis and generalisation. The study determined
a significant negative impact of the introduction of martial law in Ukraine on the processes of attracting investment
from the state in various innovative areas. The study determined that the most promising areas of investment during the
introduction of martial law in the country are the agricultural sector and construction. The least promising areas of activity
for potential investors are the information technology industry, as well as heat and power supply. In addition, government
bonds are one of the most common areas of investment funds. Domestic government bonds in wartime should be
addressed quite reliably because their profitability is guaranteed directly by the state. After the introduction of martial law
in Ukraine, military bonds became widely popular. The study determined that the yield on such securities can reach 18.5%
per annum. The study noted a substantial increase in state budget expenditures (from UAH 1,490,258.9 million in 2021 to
UAH 4,486,682.7 million in 2024) with an increase in defence spending (from 8.6% in 2021 to 66.1% in 2025). All of this is
occurring in the context of a growing state budget deficit during the martial law period. At the same time, a sharp decline
in investment in innovation was noted in Ukraine due to a significant increase in the risk of loss of funds from potential
investors as a result of the impossibility of implementing investment projects during the hostilities and the suspension
or complete shutdown of business structures that were able to fully implement these projects before the war. The factors
that influenced the possibility of attracting public investment in the field of innovation by the state during the war were
identified to find ways to effectively implement innovative development measures after the end of hostilities

Keywords: development prospects; financial borrowings; effective solutions; external aggression; economic instability;

innovations

Introduction

In the context of martial law, the state faces a need to
create effective mechanisms to support economic devel-
opment, particularly in areas focused on the creation of
new technologies, products and solutions. In a situation
of political instability, increased risks and significant re-
distribution of budgetary resources, investment attrac-
tiveness is significantly reduced, which negatively affects
the dynamics of scientific and technological progress. At
the same time, the development of innovative solutions
and the introduction of modern technologies are the key
factors in ensuring the competitiveness of enterprises,
strengthening their adaptability to crisis challenges and
creating sustainable models of operation. Attracting capi-
tal to develop and implement new solutions is a prerequi-
site not only for maintaining market positions but also for
expanding the country’s economic potential.

S.0. Perminova et al. (2024) studied the issues of in-
novation activity in Ukraine during the external armed
aggression. According to the authors, the current period of
Ukraine’s history is characterised by substantial challenges
in various spheres of life and requires a rapid response and
ensuring the national defence capability, as well as security
in the production, information and economic spheres. At
the same time, V.V. Bilyk (2022), in an analysis of the state
regulation of investment activity, noted that the possibility
of such regulation is of great importance at the current stage
of economic development and in the context of Ukraine’s
European integration vector. Further progress of the coun-
try is impossible without scientific and technological pro-
gress in industry and the modernisation of its management
system. However, during the armed conflict, attracting pub-
lic investment in innovation becomes largely impossible or
even more difficult, as there is a real threat of losing the in-
vested funds without any prospect of their further return.
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At the same time, A. Kostruba (2024), who explored
various aspects of managing investment activities in
Ukraine during the war, pointed out that following Rus-
sia’s armed invasion of Ukraine in February 2022, nearly
all innovative and business operations aimed at attract-
ing investment were halted. By 2025, businesses across all
sectors are undergoing recovery from numerous difficul-
ties, including a volatile security environment, damaged
infrastructure, supply chain disruptions, and a highly
unpredictable business climate. T.O. Gutsan & O.M. Mel-
nikova (2024) analysed the main trends affecting Ukraine’s
investment appeal under martial law. The authors empha-
sise that assessing a company’s level of investment attrac-
tiveness is a crucial factor for potential investors when
making decisions about investing in its development. In
a highly competitive global investment market, the intro-
duction of martial law in the country negatively affects the
investment attractiveness of individual enterprises and
entire industries, largely levelling the investment attrac-
tiveness of enterprises and minimising the prospects for
innovation in various fields (Lyndyuk et al., 2023).

O.P. Podtserkovny & D.V. Zyatina (2023) addressed a
wide range of issues of stimulating investment in the de-
velopment of innovations in wartime. The study noted that
under martial law, society faces the issues of supporting
and stimulating innovation and investment activities in
various fields. These conditions force Ukrainian business-
es to operate, constantly looking for opportunities to at-
tract investment, while these opportunities are decreasing,
as the number of investors willing to risk financial resourc-
es in a situation of increased risk of losing investments is
significantly narrowing.

In turn, a research group consisting of O.M. Mykhai-
lyk & Y.V. Birak (2023) in an analysis of problematic issues
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of building investment and innovation activities of enter-
prises under martial law highlighted that since the proc-
lamation of martial law, significant changes have occurred
in the sphere. The awareness and responsibility of business
entities in the use of funds for the development of domes-
tic enterprises has significantly increased. This was deter-
mined by the active educational activities of the state and
professionals in this area. Based on in-house experience,
various enterprises gradually introduced various areas of
development and invested in the development of innova-
tive solutions and technologies. The imposition of mar-
tial law reduced investment and business activity, pushing
some enterprises to the brink of closure and forcing others
to cease operations in a situation where they could not at-
tract investment in development (Gavrysh et al., 2024).

M. Nehrey & R. Finger (2024) examined the issues of
assessing the impact of the Russian invasion on Ukrainian
agriculture in the context of the problems of further attract-
ing investments in the activities of enterprises in this sector
of the country’s economy. According to the authors, at the
beginning of the armed conflict, Ukrainians were forced to
deal with significant food shortages and limited access to
medicines and other essential products. The deterioration
of the situation in the national economy reduced invest-
ment activity, which suspended innovative projects and the
cancellation of public investment in many areas of activity.
G. Allard et al. (2022) analysed a wide range of issues relat-
ed to the impact of political instability on national systems
that shape technological development, in particular under
martial law. The authors highlighted that such systems have
a much greater potential in politically stable countries,
while in unstable ones - the probability of their effective
functioning is significantly reduced. Therefore, according
to the authors, the introduction of martial law significantly
limits the possibility of attracting public investment in the
relevant areas, as there are no appropriate conditions for
the active implementation of projects in this area.

Despite considerable research on the general assess-
ment of the impact of martial law on the investment climate,
the issue of attracting public capital to innovative projects
in crisis conditions is still understudied. In particular, there
is a lack of studies analysing the structure of public invest-
ment, the priority areas of its allocation, and the assess-
ment of the effectiveness of such financing during the war.

The study aimed to highlight the prospects for obtaining
investment from the state in the context of martial law in
the country. The objectives of the study were to compare the
investment opportunities of the state before the introduction
of martial law and during its operation, as well as to identi-
fy the optimal investment areas after the end of hostilities.

Materials and Methods

The materials of this study are legal and regulatory acts
governing the investment policy of Ukraine in the field
of innovation projects. In addition, to analyse the foreign
experience of the impact of martial law on attracting in-
vestment in the field of innovation, the materials of the
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scientific study by A. Saran & K.S. Yildirimer (2023), which
covers the relevant experience of South Korea, as well as the
data of the statistical report dedicated to a similar situation
in Israel, were analysed (Bakushinskaya, 2024).

The general provisions of the Law of Ukraine
No. 40-IV “On Innovative Activity” (2002), the Resolution
of the Cabinet of Ministers of Ukraine No. 1351-r “On Ap-
proval of the Strategy for the Development of Innovative
Activity of Ukraine for the Period until 2030” (2024), as
well as the general provisions of the State Programmes to
Support Innovation Activities were analysed (Ministry of
Economy of Ukraine, 2023). In addition, an analysis of
the State Budget Reports of Ukraine (n.d.) for 2021-2024
was conducted, which was used to compare changes in the
balance of revenues and expenditures of the state budget
of Ukraine before and during the introduction of mar-
tial law. This analysis identified the most promising are-
as of investment in Ukraine during the martial law period
(2022-2024), as well as the key areas of public investment in
the development of innovative projects in the country. The
analysis method in the theoretical study identified the key
prerequisites for public funding of investment projects in the
field of innovation during the war, as well as the factors af-
fecting the probability of implementation of such projects.

In addition, the study conducted a comparative analy-
sis of the losses of the region’s largest enterprises in terms
of assets, including public joint stock company Ukrainian
Power Machines, Philip Morris Ukraine, and state enter-
prise Malyshev Factory. This analysis estimated the scale
of economic losses in an industrially important region of
Ukraine, which is critical for justifying the priority of in-
vestment support from the state. To process this data, a
method of comparative analysis of the volume of losses was
used, which identified priority areas of funding in the post-
war recovery process, considering the regional characteris-
tics of the Kharkiv region.

The synthesis method was used to identify the key fac-
tors that complicate the full implementation of innovation
projects in the field of innovation development directly
during the introduction of martial law in the country. At
the same time, this method identified the main factors that
made it impossible to implement innovative projects in
Ukraine during the introduction of martial law, as well as
the risks closely related to this. This determined the pros-
pects for the implementation of innovative projects related
to the need to obtain investment funds from the state in
the post-war period, when there will be a need to rebuild
the national infrastructure, which, in turn, requires the in-
volvement of effective innovative solutions.

The generalisation method was used to outline a wide
range of issues related to the possibility of attracting in-
vestment funds from the state in the development of in-
novative projects in various sectors of the economy. The
key factors that most significantly affect the prospects of
attracting innovations from the state for the creation and
implementation of innovations in any sphere are identi-
fied. In addition, the prospects for the implementation of




Khadzhiradieva et al.

innovations in various economic spheres after the end of
hostilities and the lifting of martial law, after all the nec-
essary measures aimed at the post-war recovery of the
country have been taken, are identified. The key advan-
tages of attracting investment funds from the state for the
development and implementation of investments in inno-
vative areas, as well as the implementation of investment
projects aimed at the country’s infrastructure after the
lifting of martial law, were identified.

The combination of the identified research methods
established the sequence of processing of public investment
funds allocated for the development of innovations and to
assess the prospects for implementing such a scheme di-
rectly during martial law. This identified the key circum-
stances that make it impossible to implement innovative
projects in various fields within the specified period, while
at the same time determining the probability of full imple-
mentation of these initiatives after the end of the war.

Results

The state’s policy on the development of innovations in
various areas is based on the previous experience of im-
plementing similar projects and its effective implementa-
tion in the current environment. The current problems that
are to be solved through the introduction of innovations
and the potential of the innovations being developed and
implemented in the future are also substantial (Schot &
Steinmueller, 2018). Receiving the necessary amount of
investment funds from the state for the development and
implementation of investments significantly contributes to
the rapid economic development of the country, acting as
a catalyst for important economic changes in various areas.

According to the official data of the State Budget
Reports of Ukraine (n.d.) for the period 2022-2024, an

annual allocation of UAH 2,717.275 million is planned for
the development and implementation of state projects in
the field of innovation. They will be allocated following the
procedure established by the Interagency Commission for
State Investment Projects. The greatest attention is paid to
the priority areas defined in the Procedure for Selecting
State Investment Projects. These areas of investment are
social and cultural; healthcare; environmental protection;
transport; fuel and energy; functioning of public authori-
ties and provision of relevant services.

Based on the Law of Ukraine No. 40-IV “On Innova-
tive Activity” (2002), innovative products are the results of
research and (or) development that are competitive and
meet the requirements of the said Law. At the same time,
according to the Resolution of the Cabinet of Ministers of
Ukraine No. 1351-r “On approval of the Strategy for the
Development of Innovative Activity of Ukraine for the Pe-
riod until 2030” (2024), the national financial support for
the development of innovative products is provided to cov-
er the following costs: salaries of employees and specialists
in certain industries; payment for advisory services; costs
of purchasing and maintenance of the necessary equip-
ment; general promotion costs.

The regulatory framework of Ukraine, which de-
fines the key aspects of attracting public investment in in-
novation, was developed based on the standards of the
European Bank for Reconstruction and Development
(World Bank, 2022). Accordingly, the selection of invest-
ment projects for investment in Ukraine is also based on
the scheme developed by the European Bank for Recon-
struction and Development. Figure 1 shows a diagram of
the practice of preparing and selecting innovative projects
to attract public investment for their development according
to the European Bank for Reconstruction and Development.

Government agencies,
ministries, departments

Monitoring of conceptual project proposals
State review of project proposals

+

‘ Ministry of Economy ‘

Independent control, admission
of projects to the selection process

‘ Interagency ‘

‘ Project selection ‘

E—

Other projects of financial expenditures not
related to government investment projects

v

‘ Ministry of Finance

Selection of state
budget funding
programmes

Project accounting ‘

Draft budget

Figure 1. Practice of preparation and selection of innovative projects
for attracting public investment for their development

Source: World Bank (2022)

According to the data presented in Figure 1, there is an
established procedure for the preparation and selection of
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innovation projects in Ukraine, as well as a reserve path. The
reserve path is also fully legal when state budget funds are
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used. In any case, the selection of projects is the responsi-
bility of an interagency commission, which determines the
feasibility of attracting public funds for their development.
It is this commission that also determines the sequence of
financing innovations from the state budget. Funding is al-
located following the planned state budget expenditures for

each current year. This practice is recommended by the Eu-
ropean Bank for Reconstruction and Development for all
European countries and is successfully applied in Ukraine.
As noted above, public innovation in any area is financed
from the budget. Table 1 shows the data on state budget
revenues and expenditures in Ukraine from 2021 to 2025.

Table 1. Income and expenditures of the state budget of Ukraine for the period 2021-2025 (for 2025, the figures
are predicted by the authors)

Year Total revenues (million UAH) Total expenses (million UAH) Share of defence spending (%)
2021 1,296,852.9 1,490,258.9 8.6
2022 1,787,395.6 2,705,423.3 42.2
2023 2,671,998 4,014,418.1 52.3
2024 3,122,713.4 4,486,682.7 51.5
2025 283,224.9 353,779.1 66.1

Source: State Budget Reports of Ukraine (n.d.)

The values presented in Table 1 indicate a gradual in-
crease in the total expenditures of the state budget of Ukraine
during 2021-2024 (from UAH 1,490,258.9 million in 2021 to
UAH 448,668,7 million in 2024). The study also revealed a
significant increase in the percentage of annual public spend-
ing on defence (from 8.6% in 2021 to 66.1% in 2025). These
indicators indicate a significant increase in public defence
spending during the introduction of martial law in the coun-
try, which significantly limits the ability to invest in other
areas of the state budget, including the financing of innova-
tive projects. Moreover, during the studied period, the state
budget deficit of Ukraine has been steadily growing, from
UAH 186,908.3 million (3.42% of gross domestic productinthe
last pre-war year 2021 to -1,350,614.1 (24.71% of gross domes-
tic product) in 2024 (State Budget Reports of Ukraine, n.d.).

In 2021, the EU launched the Horizon Europe in-
itiative to support the EU’s research and development

initiatives. This initiative provides funding for research and
development in the field of innovation, as well as the imple-
mentation of innovative projects in various industries. An
annual investment of EUR 100 billion from the EU budget
is planned for the period 2021-2027. Of this amount,
EUR 2.4 billion was allocated to Euratom’s nuclear research
programme, and 3.6 billion EUR was reserved for an um-
brella investment fund called InvestEU. After accounting
for 2% annual inflation in 2018, HorizonEurope’s funding
was EUR 86.6 billion (Kelly, 2018).

To conduct a comparative quantitative analysis, Ta-
ble 2 presents statistics on the state budget expenditures
for economic activities in Ukraine from 2021 to 2025
(before the introduction of martial law, and during its
duration). Notably, the share of funding for innovative
projects does not exceed 10-15% (Budget Declaration
for..., 2022).

Table 2. State budget expenditures of Ukraine for economic activities (including investments in innovations)
for the period 2021-2025

Expenditure on
economic activity
(billion euros)

Expenditure
on innovation
(billion euros)

Share of innovations in total
expenditures on economic
activity (%)

Number
of financed
projects

Primary areas of support

IT, artificial intellect,

2021 6.4537022 0.96 7234 construction,

agricultural sector
2022 3.4415546 0.36 10.5 3456 C"Sf;f:tt?fgﬁnt ;3’{)0;1&“;3'
2023 5.4404086 0.59 5184 C‘;Ziﬁ?.”fﬁh?ﬂ't;%'éﬁjn'h“sr °
2024 5.7169068 0.58 103 5243 agﬁﬁﬂﬁﬁﬂi?ts“éﬂ't o
2025 0.2914406 0.0297 10.2 268 Construction,

agricultural sector

Note: for 2025, the figures are predicted by the authors
Source: State Budget Reports of Ukraine (n.d.)
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According to Table 2, a substantial decline in state
budget expenditures occurred after the introduction of mar-
tial law in the country. The total amount of expenditures on
economic activity in Ukraine, including innovations, from
2021 to 2025 does not exceed EUR 22 billion, which is not
comparable to the amount of funding for innovations in the
EU under the Horizon Europe initiative (EUR 100 billion).
At the same time, the share of investment in innovation in
Ukraine does not exceed EUR 2.4 billion. In addition, the
share of innovation in total economic expenditures before
the introduction of martial law decreased significantly,
from 15% in 2021 to 10.2% in 2025. In addition, the to-
tal volume of funded investment projects decreased from
7,234 in 2021 to 5,243 in 2024 and 268 in 2025, with only
construction and the agricultural sector remaining among
the promising investment areas by 2025. It is the introduc-
tion of martial law in the country that has become the main
factor preventing the state from providing stable funding
for innovation development.

The experience of South Korea in stimulating innova-
tion activity during the 1950-1953 war demonstrated that
with the invasion, the volume of agricultural production,
which at that time was the basis of the national economy,
significantly decreased. After the end of hostilities and the
introduction of the “land reform” in 1956, the country
gradually managed to move to an industrial society with
the partial elimination of large landowners and the redis-
tribution of capital. In the long run, this helped to attract
public investment in industrial development, which even-
tually contributed to the country’s high level of economic
development (Saran & Yildirimer, 2023).

Similar trends were observed in the Israeli economy
since the outbreak of hostilities in the country. According
to a report prepared by RISE Israel, a research and pol-
icy institute, in cooperation with the Israeli Association
of Advanced Industries, in 2024, there was a 6% decrease
in public investment in start-ups compared to 2023. In
addition, the 10 largest investments made in the first nine
months of 2024 accounted for 47% of total capital invest-
ed in various sectors of the economy, compared to about
a quarter of the capital in 2023. Less than 50% of public
investment in 2022 was repeated (Bakushinskaya, 2024).
According to analysts, the situation will only improve af-
ter the end of hostilities, when the risk of losing invested
funds is eliminated (Hryhorian, 2024).

Any war causes significant destruction, which pre-
vents the full development of the national economy for a
certain period. The imposition of martial law in a country
caused by the outbreak of war inevitably causes signifi-
cant changes in the way of social life and the usual course
of economic processes. Investment in construction was
very profitable before the war, but after the introduction
of martial law in Ukraine, the demand for real estate has
significantly decreased. This is due to the possibility of
losing real estate as a result of hostilities and the inability
to predict the approximate timing of the end of hostilities.
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However, after the end of hostilities and the lifting of mar-
tial law, demand for real estate will recover as the risk of
loss decreases and the country’s infrastructure begins to
be rebuilt on a large scale.

Significant prospects for investment in the agricultur-
al sector are due to the impossibility of destroying land as
such as a result of hostilities. The development of invest-
ment in the agricultural sector occurs mainly in those areas
where there have been no active hostilities and no large-
scale damage to residential and non-residential real estate.

At the same time, according to the programmes to
support innovation activities adopted in Ukraine as of
the beginning of 2025, the following areas of investment
in support of innovation are relevant: the state support
programme “Affordable loans 5-7-9%”; the programme
“Ukraine: Sustainable Innovations in the Bioenergy Value
Chain”; and the pilot project to provide financial support
to start-ups in Ukraine, including in the field of informa-
tion technology, on a competitive basis. In turn, the im-
plementation of the “affordable loans 5-7-9%” programme
aims to: develop entrepreneurship by increasing the pro-
duction of innovative products, as well as introducing in-
novations to create new jobs at existing enterprises; im-
plement measures to localise epidemics and prevent their
spread (in particular, COVID-19 caused by the SARS-
CoV-2 coronavirus); refinance debts in Ukrainian banking
structures on loans to business entities. The state support
programme “Ukraine: Sustainable Bioenergy Value Chain
Innovations” is funded by the European Bank for Recon-
struction and Development and the Global Environment
Facility. The project aims to attract investments in the de-
velopment of innovative bioenergy technologies, as well as
innovative projects aimed at using agricultural residues to
create bioenergy value chains.

A pilot project to provide financial support to start-ups
in Ukraine, including those in the information technology
sector, on a competitive basis, involves holding competi-
tions for start-ups at the initial stages of obtaining finan-
cial support, with further monitoring of the effectiveness
of the investment funds provided (Ministry of Economy of
Ukraine, 2023). During the introduction of martial law in
the country, investment activities aimed at developing in-
novative products and technologies in various spheres of
economic life are associated with significant risks and are
significantly complicated. However, even in such condi-
tions, attracting investment from the state in the develop-
ment of innovative products and technologies is extremely
important in terms of stimulating the activities of manufac-
turing enterprises and creating a healthy competitive envi-
ronment (Mykhailyk & Birak, 2023). Figure 2 shows a flow-
chart that reflects the relationship between the key areas
of public investment in innovation during the introduction
of martial law in Ukraine. This flowchart shows the main
trends in the mutual influence and interconnection of these
investment areas, which was used to assess the prospects of
innovation markets in Ukraine in various fields.
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Key areas for attracting public investment in innovation
during the introduction of martial law in Ukraine
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Figure 2. Key areas of public investment in innovation during the introduction of martial law in Ukraine

Source: O.M. Mykhailyk & Y.V. Birak (2023)

The interconnection between the key areas of invest-
ment by the state in the development of innovations is
determined by the following factors. The creation of new
technologies and products implies the need for innovative
means of production, services or technological solutions
that can be used during the war or sold profitably after
its end. For instance, this could be the production of food
products, innovative medical equipment, or innovative de-
velopments in the field of military protection.

The creation of markets for technological innovations
and their further development is driven by a sharp decline
in demand for the main products of manufacturing compa-
nies, due to political and economic instability in the coun-
try, as well as the resulting lack of funds to purchase goods
from potential consumers. These factors are prompting
companies to actively seek opportunities to export prod-
ucts to other markets or adjust current orders to compen-
sate for the fall in demand for their products.

The imposition of martial law in the country as a result
of Russian aggression has caused a significant reduction in
the volume of investments in the development of enterprises
located in the combat zone, or even the termination of the
existence of these enterprises. This is determined by the un-
certainty of the fate of these enterprises, as well as the inabil-
ity to predict the development of events and the state of the
markets for their products in the medium and long term. In
addition, during the martial law period, the costs of ensur-
ing the security of their property and individual employees
increase significantly. This may be reflected in investments in
the development of security systems, as well as the purchase
of security equipment and the creation of security units.

The introduction of martial law significantly reduces
the amount of public funds that can be allocated for the
development of innovative projects in any area. The possi-
bilities of obtaining investment funds by other means, in-
cluding through lending or other financial sources are also
significantly deteriorating. Financial institutions are aware
of the high risk of such transactions, and therefore mostly
refuse to provide investment funds to enterprises.

The imposition of martial law also caused a drop-in in-
vestment activity of many companies due to a significant
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increase in business risks caused by the hostilities, as well
as resource constraints and lack of motivation to develop
in the current situation. Since the start of the full-scale in-
vasion of Ukraine, a significant number of investment pro-
jects in various industries have been closed or frozen. This
applies even to the information technology sector, which
was highly developed in the country in the pre-war period
(Khoma & Vorobiy, 2023).

This is especially relevant for start-ups, as most in-
novative projects were launched or planned before the
war. In Ukraine, the main obstacle to their development
was the almost complete absence of customers who
formed the demand for the final product, so the crea-
tion of startups in Ukraine is aimed at finding customers
from foreign markets (United States, Europe, Asia, etc.),
which greatly simplifies the process of obtaining invest-
ment funds and bringing certain tasks and programmes
to mass production (Kroitor, 2023). To address this sit-
uation, in 2018, Ukraine created the Ukrainian Startup
Fund (2022), which aimed to attract investor funds and
then invest them in innovative projects. After the intro-
duction of martial law, a significant number of start-ups,
as well as their founders, went to defend the country as
part of the military forces, territorial defence units and
the information technology army of Ukraine, so the
Fund is unable to provide the full, necessary funding for
the development of innovations.

The outbreak of hostilities in Ukraine has caused sig-
nificant damage to many of the country’s infrastructure
facilities. According to information received from the Min-
istry of Environmental Protection and Natural Resources,
there have been large-scale attacks on critical infrastructure
in the country since the introduction of martial law. A so-
lar power plant was destroyed in Merefa, Kharkiv region,
and one of Europe’s largest salt deposits in Soledar, Donetsk
region, was almost destroyed by a massive missile strike.
In 2022 alone, more than 100 medium and large enter-
prises were destroyed in six regions of Ukraine: Kyiv (17%
of infrastructure damage), Donetsk (17%), Zaporizhzhia
(14%), Kharkiv (13%), Luhansk (10%), and Mykolaiv (8%)
(Hryhorian, 2023). By the end of 2022, the total amount of
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damage from these losses is estimated at around
USD 140 billion. The consequences of environmental
pollution after this destruction will be evident for years.

Figure 3 shows a comparative analysis of the damage to the
largest enterprises in the Kharkiv region in terms of assets
in 2022 as a result of hostilities in the region.
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Figure 3. Damage to the largest enterprises in the Kharkiv region in terms of assets
in 2022 as a result of hostilities in the region

Source: O. Hryhorian (2023)

According to the data presented in Figure 3, in 2022,
losses due to hostilities among the largest enterprises in
the Kharkiv region in terms of assets were as follows:
Ukrainian Power Machines — UAH 181 million, Philip
Morris Ukraine - UAH 154 million, Malyshev Defence In-
dustry Plant - UAH 101 million. In the current situation in
this region, public investment funds are directed primar-
ily at restoring the losses incurred by enterprises during
the hostilities and the introduction of martial law in the
country, rather than at developing innovative projects in
various fields. Public investment in innovation can only be
directed after the infrastructure of enterprises has been re-
stored, and wether it is possible to implement investment
projects of this kind. Following the Decree of the Presi-
dent of Ukraine dated 21 April 2022 No. 266/2022, the
National Council for Post-War Reconstruction of Ukraine
developed a series of measures within 24 working groups
to restore and develop Ukraine after the end of hostilities
and the lifting of martial law in the country. In the context
of the implementation of this initiative, a list of proposals
for priority reforms and strategic measures, and draft leg-
islative acts was created, the adoption and further, system-
atic implementation of which is necessary to improve the
effectiveness of work on the restoration of Ukraine during
the war period, as well as after the end of active hostilities
and the lifting of martial law (Hryhorian, 2023).

The commercial structures that comprise the various
potential investors almost always lack the financial capaci-
ty and regulatory framework for collecting and processing
information that is typical for public institutions (Kraus et
al., 2023). Therefore, regional investment market players
have significantly fewer sources of information: official
web portals and Internet resources directly owned by
state and regional government agencies; scientific publi-
cations; information from trade or any other commercial
publications; reference materials; media advertising; infor-
mation obtained from firms and business circles that per-
form market research and sell the information obtained;
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presentation events: exhibitions, open days; credit or in-
vestment ratings of individual regions; private meetings,
as well as networking and communication between em-
ployees of enterprises. The underlines the higher efficien-
cy and expediency of attracting public investment in the
development of innovative areas compared to investments
received from other investors.

Attracting public investment funds to develop inno-
vations always involves several stages. Firstly, preliminary
monitoring of potential projects that could be relevant in
terms of their development is conducted to further im-
plementation of investment solutions. Secondly, those
projects are selected for which certain tax benefits can be
determined in the future during their further implementa-
tion (Davies, 2005). Such a scheme of interaction between
the state, which allocates funds for the implementation
of innovations, and the final executors excludes possible
mistakes in the use of investment funds and make the
process of innovation implementation as safe as possible.
However, during martial law, the situation changes dra-
matically, as it becomes completely impossible to guaran-
tee certain tax vigilance from the state during the imple-
mentation of innovative projects. Moreover, the source of
funding may be extremely limited due to the combination
of factors identified above.

Since the outbreak of hostilities in Ukraine, the vol-
ume of investment funds has significantly decreased,
even between countries of geopolitically distant blocs,
which indicates difficulties with the implementation of
any economic projects during the war and the declara-
tion of martial law. In the current situation, the imple-
mentation of innovations is impossible, as the persis-
tence of geopolitical tensions and the tightening of trade
restrictions during the war prevent the quality imple-
mentation of investment projects. At the same time,
amid the many challenges posed by Russia’s ongoing
full-scale invasion, there are still opportunities to attract
investment in many areas of the national economic and
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sociallife. Ukraine hasalarge consumer market, ahighlyed-
ucated and competitive labour force, and even rich natural
resources (Ivanov et al., 2020). The Ukrainian government
continues to create appropriate legislation and regulations
to capitalise on this potential through numerous complet-
ed or ongoing governance and economic reforms designed
to bring Ukraine into line with current European Commu-
nity standards and improve the business climate (U.S. De-
partment of State, 2024). During the martial law period
(2022-2025), there is every reason to expect that hundreds
of billions of dollars of investment funds from govern-
ments, international financial institutions and the private
sector will be attracted during Ukraine’s post-war recov-
ery, creating a wealth of investment opportunities.

For example, this concerns the attraction of public in-
vestment in the creation and advancement of innovations
within the energy sector. Since mid-2021, global energy
prices have been consistently rising, as the post-pandemic
recovery has led to heightened tensions in the energy mar-
ket. These trends were especially evident in Europe, where
Russia’s invasion of Ukraine exerted extraordinary pressure
on the region’s energy market: between 23 February 2022,
the day before the invasion, and 31 July of the same year,
European wholesale prices for gas and electricity surged by
115% and 237%, respectively (Ferriani & Gazzani, 2023).
Therefore, potential investments in the development of al-
ternative energy sources are of great promise, as they create
the prospect of obtaining the necessary amount of cheap
energy in a situation where there is a steady upward trend
in the price of electricity produced by conventional means.

At the same time, global practice demonstrated that
with the outbreak of war in Ukraine on 24 February 2024,
uncertainty and turmoil in world markets were observed
(Patel et al., 2023). As a result, there has been a significant
reduction in potential investment opportunities in various
areas, both for private investors and for the prospects of at-
tracting public investment in the development of various
sectors. This applies to investments in the development of
environmental innovations and green technologies, such
as solar energy, the use of alternative sources of electric-
ity, environmentally friendly methods of waste disposal,
etc. In addition, the situation is complicated by significant
uncertainty in global financial markets, as well as growing
concerns about its potential consequences for the global
economy and financial systems (Zeinedini et al., 2024).
The ongoing war has brought about not only immediate
economic repercussions for Ukraine, including the im-
position of martial law and various adverse effects of the
conflict. Overall, the situation has led to a sharp rise in the
volatility of energy and agricultural commodity prices, as
well as instability in global financial markets. The crisis
has highlighted the fragility of international supply chains,
especially in the energy and food industries, resulting in
inflationary pressures and growing economic uncertainty
across numerous regions.

The war in Ukraine has greatly intensified economic risks
throughout Europe. Among the numerous consequences
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of this development was the collapse of Silicon Valley Bank
in March 2023 - the second largest bank failure in U.S. his-
tory — followed by the downfall of Silvergate and Signature
Banks, mounting credit risks, and the bankruptcy of Credit
Suisse. This chain of events has fuelled rising commodi-
ty prices and heightened uncertainty in global economic
markets. Furthermore, the conflict altered the relationship
between idiosyncratic volatility and market portfolio vol-
atility even prior to the outbreak of hostilities (Saliman &
Le Squot, 2024). The war’s impact on the global economy,
including the EU, has been substantial. Before the onset of
hostilities and the imposition of martial law, Ukraine was
the EU’s third-largest supplier of agricultural and food
products, while Russia accounted for nearly 45% of the gas
market by the end of 2021 (Semenenko et al., 2021). Ge-
opolitical instability triggered declines in stock markets, a
trend that persisted across all major global financial centres
until September 2022. At the same time, the conflict poses
a threat to global food security due to reduced export ca-
pacity from Ukraine, labour shortages, and limited access
to fertilisers (Wang et al., 2023). The situation can only im-
prove significantly after the end of hostilities and the lifting
of martial law when the economy in Ukraine and the EU
stabilises and there are opportunities to attract public in-
vestment in the development of innovative projects.

To attract public investment in the development of
innovative projects, it is necessary to establish a special
stabilisation fund in Ukraine after the war to stimulate in-
vestment in the development of innovative projects and
investment support for start-ups. This will stabilise the
state investment policy in the field of innovation support
and systemise the distribution of investment funds for
their efficient use.

Discussion

The research demonstrated that the introduction of mar-
tial law substantially decreased the prospects for attract-
ing public investment in the development of innovation.
T.P. Wisniewski & S.K. Pathan (2024) analysed the impact
of changes in the external political environment, which
leads to the introduction of martial law in a country, on
the ability to attract investment in the development of in-
novations. According to the researchers, it is impossible
to attract long-term investment in the country’s economy
after the declaration of martial law, as there are no guar-
antees of return on investors’ funds. In addition, it is im-
possible to attract public investment in the field of innova-
tion, as there are no prerequisites for the implementation
of innovative projects in such conditions. The opinion of
the researchers fully correlates with the results of the cur-
rent study, as during the introduction of martial law due to
hostilities, the risks of loss of funds by potential investors
increase, and the possibility of receiving investment funds
from the state decreases while the state budget expendi-
tures on defence of the country increase.

A. Nowinska & T.R. Olesen (2024) concluded from the
Russian Ukrainian war in the context of the dynamics of
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interstate military confrontation and its impact on attract-
ing investment in economic development. According to
the researchers, wars between individual states should be
regarded as much more dynamic and destructive to institu-
tional conditions compared to all types of conflicts directly
related to the use of violence. The introduction of martial
law in a country as a result of the war significantly limits
the ability of the state to attract investment in any economic
sphere, and for a certain period makes it impossible to fully
develop the country’s economy (Meleshchenko, 2024). The
conclusions of the authors coincide with the results of the
presented scientific research, since during the introduction
of martial law in a country, full economic development is
impossible for a certain period since the volume of public
expenditures by expenditure items undergoes significant
changes during the introduction of martial law.

A similar topic was addressed by T.T. Luu &
D.P. Pham (2024) in a study of the impact of American
military aggression on the decline in investment activi-
ty in the Vietnamese economy in 1960-1975. According
to the researchers, this war significantly changed the
economic landscape of Vietnam, as large-scale bomb-
ing caused huge damage to the country’s infrastructure,
transport, and industry, making it impossible for the na-
tional economy to develop for a long time by attracting
foreign and public investment. This does not coincide
with the results of the current study, as the restoration of
Vietnam’s infrastructure after the war was achieved pre-
cisely by attracting foreign investment aimed at ensuring
the country’s further economic development, although
during the fighting and the introduction of martial law
in the country, all this was completely impossible. In ad-
dition, in Ukraine, during the introduction of martial law,
there has been a steady decline in public investment in
innovation, which makes it impossible to develop innova-
tion until the end of hostilities.

X. Cai et al. (2024) addressed the probability of geo-
political risks affecting the probability of martial law in a
particular country and the associated drop-in investment
activity at the state level. The researchers noted that geo-
political risk has a significant economic impact on gov-
ernment and corporate actions, contributing to a sharp
drop-in investment activity in many economic sectors. In
addition, the escalation of such risks mostly has a negative
impact on the country’s overall investment potential in the
long run. The conclusions of the scientists fully coincide
with the results obtained in the presented study, because
the potential of any country in terms of attracting public
investment in development directly depends on the pres-
ence and level of geopolitical risks associated with the
possibility of escalation of the war and the introduction of
martial law in the country, which affects the ability to raise
funds from the state budget for the development of innova-
tive projects. C.V. Nguyen et al. (2024), in their research on
the long-term impacts of war on foreign direct investment
and economic growth, emphasised that the outcomes of
war are devastating - including the destruction of physical
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infrastructure, environmental harm, the erosion of eco-
nomic and political institutions, and loss of human life. Ac-
cording to the authors, the forced introduction of martial
law in the country as a result of the outbreak of war can be
explained by the presence of significant dangers to activi-
ties in various spheres of society and the economy, includ-
ing. This greatly complicates the implementation of state
investments in economic development and innovation.
The study results could be expanded based on the findings
of the current study, as military bonds backed by develop-
ments in the field of military innovation can still be profit-
able for some time after the introduction of martial law in
the country and the impossibility of receiving investment
funds from the state.

Researchers M. Ahad et al. (2024) examined various
aspects concerning the establishment of a secure econom-
ic environment between European environmental, social,
and governance initiatives and the energy sector amid the
Russian-Ukrainian war. Their study pointed out that with
the imposition of martial law in Ukraine due to Russian
aggression, the supply of Russian gas across the country
declined significantly, eventually coming to a complete
halt. As a result, the possibility of implementing innova-
tive projects in the economy was practically minimised by
the introduction of state investments, which, according
to the researchers, is a prominent example of the negative
impact of martial law on the development of investment
processes. The conclusions correlate with the current study
in the context of assessing the impact of martial law on
the prospects for investment development in Ukraine,
but they could be expanded, as the termination of gas
supplies through the territory of Ukraine also negatively
affected the prospects for innovative development of the
economies of many European countries, which is essential
in the absence of funds in the state budget of the country
necessary for the development of innovations. J. Bijannska
& N. Wodarski (2024) conducted a joint study of a wide
range of issues related to the impact on the investment
climate in the field of hard coal mining due to the intro-
duction of martial law in Ukraine. The authors highlight-
ed that after the introduction of martial law, the country
stopped implementing innovative methods of switching
from coal to renewable energy sources. In their view, this
is an indication of the negative impact of martial law on
the prospects of attracting investment in innovative pro-
jects directly from the state, especially in the context of the
use of hard coal as a raw material in the energy sector of
Ukraine has significantly decreased since its introduction.
The opinion expressed by the researchers is consistent with
the results obtained in the study, since public investment
in the development of any economic programmes during
martial law is quite problematic because there is a risk of
losing these funds, and their amount is generally limited,
especially in the context of the growing budget deficit in
the context of martial law.

At the same time, the study by S. Kumar et al. (2023)
addressed several problematic issues of finding the
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necessary balance between existing approaches to creating
investment strategies for the distribution of commodity
prices during the Russian Ukrainian war. According to the
researchers, economic and political unrest has a complex
impact on the economies of all countries of the world,
mostly complicating or making it impossible to fully de-
velop any economic sphere. This applies to the opportuni-
ties to attract investment in the development of innovative
areas that contribute to the development of the country’s
economy and the creation of favourable conditions for the
interaction of various business structures. The conclusions
of scientists should be supplemented since not all unrest
in politics and the economy leads to the introduction of
martial law in the country, so the interaction of business
structures in the country may be possible under any cir-
cumstances, another thing is that its effectiveness may
differ significantly when there is a possibility of attracting
investment funds from the state, or when there is no such
possibility in a situation where significant amounts of state
budget funds are directed to the national defence.

E Gursoy (2012) addressed a wide range of issues re-
lated to changes in the investment climate in the country
during the introduction of martial law and after the war
was over. The researcher highlighted that political insta-
bility is a substantial problem for attracting investment in
any country. The imposition of martial law as a result of
external aggression causes a situation that makes it impos-
sible to fully develop the country’s economy, hinders the
processes of borrowing foreign investment in the econo-
my and the growth of investment attractiveness of indi-
vidual enterprises and certain economic sectors in general
(Ilychok et al., 2024). The author’s conclusions are fully
consistent with the results obtained in the study, since
during martial law and hostilities, potential investors will
not invest in projects that involve huge risks of losing their
investments, and the national budget does not have suffi-
cient funds to finance innovations.

Thus, the discussion of the results of this research, in
the context of their comparison with the results of the re-
search of other scientists who have studied the problems
of the impact of martial law on the prospects for attract-
ing investment in the development of innovations, showed
their correspondence in key points. In particular, the posi-
tions of the studies coincide regarding the impossibility of
fully investing in innovative projects during hostilities in
the country and the high probability of losing the invested
funds. In addition, a comparison of the results of the stud-
ies confirms the fact that during military operations in the
country, a significant part of the state budget is allocated to
defence, which forces a temporary suspension of innova-
tion funding until martial law is lifted.

Conclusions

The study determined that the introduction of martial
law in the country has a negative impact on the prospects
of receiving investment from the state by any entity
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developing innovative projects. The current situation is
explained by the presence of significant risks of losing
investment funds as a result of hostilities in the country,
as well as economic instability, accompanied by the de-
struction of infrastructure and the inability to implement
investment projects in full.

In Ukraine, legislation provides for the possibility of
receiving investment funds from the state for the develop-
ment and implementation of innovative projects in various
fields. The sequence of financing investment projects in the
field of innovation is established by the European Bank for
Reconstruction and Development recommendations and
has been successfully tested in several European countries,
including Ukraine. However, the introduction of martial
law in the country saw a significant increase in defence
spending (from 8.6% in 2021 to 66.1% in 2025) amid a per-
sistent state budget deficit before and during the war. This
negatively contributes to the prospects for public invest-
ment in innovation during martial law and largely prevents
investment development of the economy.

Since the introduction of martial law in Ukraine, the
most promising areas for investment by the state have
been the agricultural sector and construction. In the first
case, this is attributable to the impossibility of destroying
land as such as a result of hostilities or during the post-
war restoration of territories. The prospects of investing
in construction are explained by the mandatory return
of demand for real estate after the end of hostilities and
the lifting of martial law, as well as the need to restore
the country’s destroyed infrastructure. However, as for
the prospects for investment in the development of in-
novative projects by the state, they will be extremely low
until the martial law is lifted. This is attributed to many
factors, including the lack of qualified personnel required
to implement innovative projects, The situation can only
improve dramatically after the end of hostilities, which
will facilitate the lifting of martial law and the launch of
the process of restoring the country’s infrastructure. The
experience of other countries (Israel, South Korea) shows
that in this case, there will be a wide range of opportuni-
ties to receive investments in the development of innova-
tive projects aimed at creating conditions for the revival
of the country’s economic potential, provided there is no
risk of losing investment funds.

Prospects for further research in the area determined
by the subject matter of the presented work are predeter-
mined by the need to find effective means of implement-
ing innovative projects in difficult conditions caused by the
introduction of martial law in the country, as well as the
allocation of funds for these projects by the State.
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AHoTauif. MeTor JoCTimKeHHS 6yn0 BUBYEHHS CTYII€Hs BIUIMBY BOEHHOTO CTaHy Ha iHBECTULIJIHY aKTUBHICTh y cdpepi
PO3BUTKY iHHOBaLiTHUX IPOeKTiB. MeToxoMOriYHMII ifixXiy 6a3yBaBCs Ha aHaIi31, CMHTe3i Ta y3aranbHeHH]. Y pe3ynbrarti
TOCITiJPKEHHA BCTAaHOBJIEHO 3HAYHMIT HETaTMBHMII BIUIMB BBE/IEHHSA BOEHHOTO CTaHY B YKpaiHi Ha IpOIeCH 3alydyeHHs
imBecTHIil 3 60Ky Hep>kaBU B pi3Hi iHHOBaliiiHi cdepu. 3a pesyabraTaMy TOCTIIKEHHSA BU3HAYEHO, IO HAOiNbII
IepCIeKTUBHUMM cepaMyl iHBeCTyBaHHA IIiJi Yac 3alIPOBAJPKEHHSA BOEHHOTO CTaHY B KpalHi € arpapHUII CEeKTOp Ta
OyniBHMLTBO. HajiMeHII epcrieKTMBHUMM cdepaMu BisIbHOCTI /1A IOTeHIiTHNX iHBeCTOPIB € ranysb iHopMaLiiiHux
TEXHOJIOTIN, a TaKOX TeIUIO- Ta eleKTporocTadaHHA. KpiM Toro, mep>kaBHi obmiranii € ofHUM 3 HajllomypeHimmx
HanpsMKiB iHBecTyBaHHA QoupiB. o obmiranii BHyTpillHIX Aep)aBHUX IIO3UK Y BOEHHMII Yac CITifi CTABUTHUCS JOCUTD
HaJiifHO, OCKI/IBKY IX JOXIAHICTb IapaHTYETbCA OesnocepenHbo fiep>kaBolo. ITicia 3ampoBajkeHHA BOEHHOIO CTAaHY
B YKpaiHi mmpokoi momynaspHocTi Habymm BiricbKoBi o6miramii. JocmipkeHHA BU3HAYWIO, IO HOXiZHICTb 3a TaKUMMU
LiHHMMM IariepaMy MoKe cAraty 18,5 % piuHmx. Y mocmizKeHHi Bifj3Ha4eHO CYyTTEBe 3pOCTaHHA BUJATKIB Jlep>KaBHOTO
6romxkety (3 1,490,258,9 mytu rpH y 2021 poui o 4,486,682,7 MytH rpH y 2024 poui) 3i 3611blIIeHHAM BUIATKIB Ha 000pOHY
(38,6 % y 2021 poui o 66,1 % y 2025 poui). Bee 1e Bin6yBaeTbcs B yMOBax 3pocTaHHA eilUTy iep>KaBHOTO OIOKETY
B IIepiofi BOEHHOTrO cTaHy. BogHouac B YKpaiHi criocTepiraerbcs piske CKOpOYeHH:A iHBeCTHUIil B iHHOBaLiiiHY cdepy
yepes 3HAYHE 3POCTAHHA PU3MKIB BTPATM KOIUTIB IOTEHUIMHMX iHBECTOPIB BHACIIZOK HEMOX/IMBOCTI peasisamil
IHBECTUILIIVIHMX NPOEKTIB IIifl YaC BOEHHUX [ill Ta IPUSYNMHEHHSA 260 MOBHOIL SYIMHKU JisA7TbHOCTL 6i3Hec—CprKTyp,
AKi MaJIy 3MOT'y IIOBHOLIIHHO peasIi30oByBaTH Iii IPOEKTH [0 BiiiHNU. BusHaueHo (pakTopy, AKi BIVIMHYIM Ha MOXK/IUBICTD
3aJIy4eHH: Jep)KaBHMX IHBeCTUIIil B iHHOBaLiHy cdepy Jep>KaBoo I yac BilfHM J/IA MOWIYKY HUIAXIB e)eKTUBHOI
peasisaril 3aXofiB iIHHOBAILIITHOTO PO3BUTKY IIiC/IA 3aBepLIeHH: OOOBMX Jiil

KntoyoBi cnoBa: nepcriekTuBY po3BUTKY; GiHAHCOBI 3a110314eHH; e()eKTUBHI pillleHH:; 30BHIIIHA arpecis; eKOHOMiYHa
HecTabiNbHICTh; iIHHOBALIIL
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Abstract. The research relevance of sports sponsorship in the Albanian context is determined by the lack of case studies,
especially on the economic impact of sponsorship models. The study aimed to analyse the impact of sponsorship
models on the development of the sports industry in Albania. Scientific analysis has confirmed that sponsorship models
contribute to employment growth, expanding the national tourism opportunities and creating new economic incentives
for sports. Sponsorship agreements facilitate the organisation of international sporting events, which increase tourist
flows and strengthen regional economies. In addition, the study determined that effective management of sponsorship
funds ensures sustainable funding for the development of youth sports and the modernisation of infrastructure
facilities. Effective sponsorship models contribute to a positive international image of the country and long-term
economic benefits for the sports industry. The development of sponsorship can increase the competitiveness of sports
organisations by attracting more international partners. A comparative analysis of the US and German practices has
identified key aspects that can be adapted to improve the effectiveness of sponsorship in Albania. The integration of
private and public funding can reduce the burden on the state budget. However, legislative changes are needed to
encourage private investors and ensure transparency of financial flows. The effective use of sponsorship agreements
positively affects the development of sports culture and the involvement of young people in physical activity. The
research has filled the identified gaps in the study of sports sponsorship in Albania, highlighting the need to develop
strategies to further improve the mechanisms for attracting investment in the sports industry. The study combined the
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local context with global trends in sports sponsorship, which made it possible to identify the features of their interaction
and adaptation under current conditions. The proposed recommendations aim to overcome systemic gaps in sports
financing and create conditions for the sustainable development of sports infrastructure

Keywords: financing; government support; long-term projects; social impact; effective strategy

Introduction

Sports sponsorship is a mechanism of interaction between
business and sports that provides financial, material and
other support to sports organisations, events or athletes
(Rahmani et al., 2024). Following C.-H. Hsiao et al. (2021),
successful sponsorship is based on the use of experien-
tial marketing elements that promote the creation of an
emotional connection between the brand and consumers,
which also increases the level of satisfaction with sponsor-
ship and strengthens brand equity, which, in turn, has a
positive impact on purchase intentions. However, the ex-
pansion of the impact of sports sponsorship goes beyond
the usual marketing objectives. S. Chadwick et al. (2022)
demonstrated that this form of cooperation contributes to
strengthening the soft power of states through sports in-
itiatives that improve the geopolitical image of countries.
S. Chadwick et al. (2021) emphasised that the globalisation
of sports leads to an increase in the influence of transna-
tional corporations, and major sporting events become a
platform for political dialogue while demonstrating de-
pendence on economic and cultural conditions of interna-
tional cooperation. In this context, sponsorship is not only
a source of funding for sports but also an important tool for
international interaction and cultural exchange, which is
especially relevant for countries seeking to strengthen their
presence on the global stage (Lazaj et al., 2024).

The relevance of sports sponsorship is evident in tran-
sition economies, where sports funding often depends on
limited state budget resources. Albania, which is at the
crossroads of economic transformation, is facing the need
to diversify its funding sources to ensure the development
of sports infrastructure and international competitions
(Shahini, 2024). However, a lack of research in this area
hinders the full use of the potential of sports sponsorship to
address economic and social challenges. Another problem
is that most of the available research focuses on the expe-
rience of developed countries, leaving aside the specifics of
economies such as Albania.

Despite the existing challenges, sports sponsorship
demonstrates significant potential to stimulate econom-
ic growth. According to S.M. Jadhav (2021), the devel-
opment of the sports industry has a multiplier effect,
promoting employment, expanding tourism opportuni-
ties and creating new sources of income. According to
M. Morfoulaki et al. (2023) sports tourism also signifi-
cantly boosts sustainable development, attracting invest-
ment in infrastructure and increasing the international
attractiveness of countries. At the same time, the study
by E. Zsigmond et al. (2020) emphasised the importance
of effective management of sponsorship agreements to

Scientific Bulletin of Mukachevo State University. Series "Economics”, 12(1)

achieve both short-term and long-term benefits. In the
context of Albania, all this experience can be used to opti-
mise the attraction of foreign sponsors and strengthen the
country’s position in the sports arena.

The study aimed to analyse the role of sponsorship
models in the development of the Albanian sports indus-
try. In particular, the study aims to explore the potential
of sports sponsorship as a tool for economic growth and
international positioning. The uniqueness of the topic is
determined by the need to incorporate both local and glob-
al trends, which defines the study as relevant not only for
Albania but also for other countries with similar economic
conditions. The objectives of the study are threefold: to an-
alyse the main models of sponsorship; to identify the main
barriers; and to determine the current state of sports spon-
sorship in Albania. In this context, special attention is paid
to the analysis of international experience.

Materials and Methods

The materials used include scientific publications, analyti-
cal reports, statistics on the impact of sports sponsorship, as
well as official documents regulating sports policy in Alba-
nia. Law of Albania No. 79/2017 “On Sport” (2020), data on
the cooperation of the Football Federation of Albania with
Macron (2022), a report on the financing of the Albanian
Olympic Federations (2024), National Collegiate Athletic
Association (n.d.) information on the financing of student
sports in the United States, etc. were analysed. Statistical
metrics of sports funding covering the period of recent
years were also studied. The collected material provided an
empirical basis for assessing the economic benefits and bar-
riers to the implementation of sports sponsorship models.
To achieve the research objective, a systematic analy-
sis was used to analyse sports sponsorship as a multi-com-
ponent phenomenon, including the interaction between
governmental, commercial and sports organisations. This
method was used to structure the problem under study and
highlight key aspects, such as financing mechanisms, stra-
tegic planning and possible economic consequences. Sys-
tem analysis was used to identify the dependence between
different forms of sponsorship, their impact on sports infra-
structure and socio-economic development of the country.
The comparative method was used to analyse sponsor-
ship models in different countries to identify the advantag-
es and disadvantages of each approach, which assessed the
effectiveness of sponsorship agreements in the context of
Albania in comparison to other countries (e.g., Germany or
the United States), considering their financial capabilities,
regulatory policies and the level of development of sports
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infrastructure. The comparison identified best practices
that can be adapted to the national context of Albania and
identified unique challenges related to the national specifics.

The inductive approach was used to summarise the
data obtained during the analysis of specific sponsorship
deals, for example, the partnership between the Football
Federation of Albania and Macron. The method identified
general trends and patterns in the development of sports
sponsorship based on specific cases. Based on these gen-
eralisations, recommendations for optimising the mecha-
nisms of cooperation between sponsors and sports organ-
isations were formulated. The deductive method was used
to test the assumptions made in the study, in particular, the
impact of sponsorship on the country’s economy and the
development of sports infrastructure. This method allowed
for a logical transition from general theoretical concepts to
their verification based on practical data.

The synthesis method combined the results obtained
using other methods. The synthesis integrated data from
different sources, creating a holistic picture of the impact
of sports sponsorship on the economy and social sphere of
Albania. The study analysed the rates of tax incentives for
investors and determined their impact on the volume of
sports sponsorship in Albania, Greece, Croatia and Hunga-
ry, comparing different models of sports sponsorship.

The chosen methodology ensured a comprehensive ap-
proach to the study of sports sponsorship. The use of various
methods of cognition not only analysed the problem from
different perspectives, but formulated recommendations for
improving the efficiency of cooperation between sponsors
and sports organisations. This approach contributed to the
scientific novelty and practical significance of the results.

Results

Sports sponsorship is an important element of the mod-
ern sports industry, which has a significant impact on its
development and stability. Sponsorship involves financial
or other support of sports organisations, events or individ-
ual athletes by private companies, government agencies or
other investors. At the same time, sponsorship agreements
provide sponsors with benefits by increasing brand aware-
ness, improving corporate image, and attracting new con-
sumers (Phiri & Chakauya, 2023). Thus, sponsorship is a
mechanism that reduces the financial burden on sports or-
ganisations and contributes to the overall and comprehen-
sive development of sports infrastructure.

In general, for many countries, including Albania,
sports sponsorship is an important factor in economic de-
velopment. With limited national resources, where a large
part of the funding for sports comes from the state budget,
the need to attract additional investment is becoming in-
creasingly apparent. Albania, with its limited infrastruc-
ture and financial capacity, cannot rely solely on traditional
sources of funding to support the sports industry. At the
same time, sponsorship agreements, which include both
public and private components, can provide the neces-
sary funding for the development of sports infrastructure,
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organisation of international competitions and training of
athletes (Schonberner & Woratschek, 2023).

First and foremost, sponsorship is important for Alba-
nia due to the need to modernise its sports infrastructure,
many of which need renovation and improvement. To suc-
cessfully host international competitions and attract atten-
tion to sports at the national level, the country must create
competitive conditions for attracting investment. Sponsor-
ship can not only cover the costs of organising events but
also stimulate the development of the tourism industry,
which is important for an emerging economy where tour-
ism is one of the main sources of income.

The study proved that the development of the sports
industry has a positive impact on the economic growth
of countries (Ziming, 2021; Mirzaie et al., 2022). In this
context, it is necessary to find effective and efficient ways
to develop the industry, such as sponsorship. Attracting
investments in the sports industry contributes to the de-
velopment of sports infrastructure, the creation of new
jobs and the increase in employment. Therefore, sponsor-
ship has a direct impact on the economy, as it increases
spending on sports services and products, and stimulates
the development of related industries such as advertising,
media and transport.

Sports sponsorship encompasses various forms of co-
operation, including corporate sponsorship, government
support and private investment (financial, in-kind spon-
sorship), as well as a combination of the latter (Walraven et
al., 2012; Jedel, 2019). Corporate sponsors typically invest
in popular sports (defined by the number of participants,
media coverage, and social impact), providing funding for
competitions, team support, or the development of sports
facilities. Public support is often provided through subsi-
dies, infrastructure development programmes and initi-
atives aimed at promoting sports among the population.
Private investors, in particular local businesses, are becom-
ing particularly important in countries with limited finan-
cial resources, where the involvement of sponsors can help
develop new sports projects. Thus, sports sponsorship is a
multifaceted phenomenon that includes various models of
cooperation between sponsors and sports organisations.
They can vary depending on the source of funding and the
terms of cooperation, which determine the economic and
social impact on sport and its participants. Each model has
unique features and functionalities that determine the ef-
fectiveness of sponsorship in a particular context.

Corporate sponsorship is one of the models of direct
financial support for sports events, teams or infrastructure.
It is funding that is provided by large companies or brands
that want to associate their products with the successes and
positive emotions that sport generates. Corporate sponsors
benefit not only from increased brand awareness but also
by attracting new consumers, as sporting events provide
access to a large audience. Sponsorship can include fund-
ing specific events, teams, individual athletes or even entire
sports programmes, thus contributing to the sustainability
and development of sports infrastructure.
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In addition, an example of corporate sponsorship,
called In-Kind Sponsorship, is the partnership between
the Football Federation of Albania and the Italian sports-
wear company Macron (2022). The agreement on technical
sponsorship, signed in 2016 during the participation of the
Albanian national team in the final round of the European
Championship, was an important stage in the development
of Albanian football. In 2023, Macron and the Football
Federation of Albania announced the extension of their
cooperation until 2027. This agreement includes not only
the supply of equipment for the men’s and women’s nation-
al teams but also the provision of technical sportswear for
youth teams and football academies operating under the
auspices of the Federation.

Macron’s chief executive officer, D. Pavanello, noted
that the renewal of the partnership with the Football Fed-
eration of Albania is a confirmation of a shared vision and a
long-term project for the Albanian national team. The rela-
tionship between the company and the federation is based
on friendship, mutual respect and common sporting val-
ues. Notably, the Albanian national team became the first
national team to use Macron products. Therefore, the co-
operation between the parties is based on personal friend-
ships, which, according to Football Federation of Albania
President A. Duka, not only provides material support but
also contributes to the development of common sports
traditions. The history of their cooperation began in 2015
and has become a success story, as Albania participated in
Euro 2016 and achieved positive results. Macron is one of the
most important partners of the Football Federation of Alba-
nia, and the new contract provides for the launch of a pro-
ject that will help strengthen the social component of sport.

The extension of the agreement also includes a unique
social initiative called “My Uniform”, which provides free
sportswear to every athlete playing football in Albania.
This project is aimed at stimulating the development of
children’s and youth football and promoting sports among
young people. Under the new terms, Macron will continue
to develop specialised uniforms that reflect the identity of
Albanian football, which helps to strengthen the brand of
both the team and the Federation in the international sports
environment. Thus, the partnership between the Football
Federation of Albania and Macron has not only provided
for the development of football infrastructure and techni-
cal support for the teams but has also created a positive so-
cial impact, which is an important factor for countries with
limited resources. This example illustrates how corporate
sponsorship can play a significant role in the development
of sport and the formation of a national sporting identity.

An international example of corporate sports spon-
sorship is Coca-Cola. Coca-Cola, one of the world’s largest
soft drink giants, has a long history of partnership with the
Olympic Games, dating back to 1928. This cooperation,
which has lasted for over 90 years, makes Coca-Cola the
oldest corporate sponsor of the Olympic Games. Through
this partnership, the company has become an important
participant in the Olympic Partner programme and will
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continue to participate in this initiative until 2032. The
new sponsorship contract, which also includes the Chi-
nese company Mengniu Dairy, is estimated to be worth
USD 3 billion. Distribution innovation is also an impor-
tant part of Coca-Cola’s strategy for the Paris Olympics.
The company is introducing a “revamped distribution
model” that includes the use of beverage fountains and
reusable glass bottles, as directed by the Paris 2024 Organ-
ising Committee. Where water fountains are not available,
drinks are served in recycled plastic bottles. This demon-
strates the company’s commitment to reducing its envi-
ronmental footprint in response to global sustainability
challenges. In addition, as part of the 2024 Olympic Games
in Paris, Coca-Cola offered fans a range of beverages, in-
cluding water, tea, coffee, juice and carbonated drinks,
while reducing added sugar in its products, which corre-
lates with global recommendations to limit added sugar to
10% of daily calories (Buse et al., 2024).

Coca-Colas involvement in the Olympic Movement has
not only a marketing but also a social impact. The compa-
ny provides funding for many teams and athletes, enabling
them to train, prepare and compete (Rogers, 2024). As the
company’s representative noted in an interview with Mar-
ketWatch, this funding is “essential support”, which contrib-
utes to the development of sports at the international level.

Moreover, one of the most common forms of corporate
sponsorship in sports is title sponsorship, which involves
a company providing financial support in exchange for
the right to include its name in the name of a sports event,
league or team. An example of such a model is the agree-
ment between the Albanian Internet company Abissnet and
the Football Federation of Albania, which resulted in the
top division of the country’s championship being named
Abissnet Superiore for three seasons (2021-2024) (The
Superior Category..., 2021). Such a partnership not only
helps to attract additional financial resources for the devel-
opment of national football but also increases the sponsor’s
brand awareness among a wide audience of fans. The use of
such a financing mechanism allows sports organisations to
compensate for the costs of holding competitions, develop-
ing programmes and upgrading infrastructure, which is an
important factor in strengthening the position of national
championships in the European sports space.

Official sponsorship is another form of corporate sup-
port that provides funding for national teams and pro-
motes their competitiveness in the international arena. In
this context, the partnership between Vodafone Albania
and the Football Federation of Albania is worth consider-
ing (Vodafone Albania becomes..., 2019). As part of this
agreement, Vodafone Albania became the official sponsor
of the national team, which allowed the team to provide
the necessary financial resources for training, participation
in competitions and development of youth programmes.
Such sponsorship contracts are particularly important for
countries where state funding for sports is limited, as they
guarantee stability and contribute to the long-term devel-
opment of the football system. At the same time, for the




Economic impact of sports sponsorship models on...

sponsoring company, this partnership is an effective mar-
keting tool that strengthens its presence in the market and
increases brand awareness among fans.

The next model of sponsorship is Public Partnerships,
which requires the involvement of government authori-
ties, often providing financial resources for the develop-
ment of sports infrastructure, organisation of internation-
al competitions or support for national teams. It can be
implemented through various programmes and subsidies
designed to make sport accessible to the general popula-
tion. An important feature is that public funding is often
directed to long-term projects that ensure the sustaina-
ble development of sports infrastructure and increase the
level of physical activity among the population. However,
public sponsorship can also be affected by political factors,
budgetary constraints, and changes in political priorities
(Lechner & Solberg, 2021).

For instance, government sponsorship in the sports
sector through the system of student scholarships in the
United States is an important strategic tool for developing
sports and supporting talented young athletes. This system
combines educational opportunities and sports achieve-
ments, providing students with the opportunity to pursue
higher education at universities while developing a career
in sports. The importance of this form of state sponsorship
lies in the fact that it not only allows for funding of athletes
but also contributes to the development of sports culture in
the country. In general, the US sports scholarship system
for students is one of the most developed in the world, and
its impact on the country’s sports landscape is enormous. It
is partially funded by government agencies through high-
er education programmes, through government grants to
universities and sports associations.

The main state actor in supporting this programme
is the US National Collegiate Athletic Association (n.d.),
which is responsible for managing sports competitions
among students. National Collegiate Athletic Association
scholarships are provided through universities and colleges.
Student-athletes receive first-class academic support, quali-
ty medical care, and regular access to outstanding coaching
staff and facilities. All these scholarships are partially fund-
ed by the state through the system of subsidies for higher
education institutions. For decades, American universities
have received significant amounts of public funding for the
development of student sports. For instance, National Col-
legiate Athletic Association Division I and II schools pro-
vide nearly USD 4 billion in athletics scholarships annually
to more than 196,000 student-athletes. Division I schools
can award multi-year scholarships to student-athletes. In
addition, Division I schools may pay for student-athletes to
pursue bachelor’s or master’s degrees after they retire from
National Collegiate Athletic Association sports.

According to Albanian legislation, the financing of
sports in the country is carried out through various sourc-
es, including the state budget, local authorities, sports or-
ganisations and international sports federations. Law of Al-
bania No. 79/2017 “On Sport” (2020) defines the procedure
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for financing sports structures and organisations related
to Olympic and non-Olympic sports. Article 13 of the law
stipulates that the main sports organisations, such as sports
federations, the National Olympic Committee of Albania
and the National Anti-Doping Organisation, receive fund-
ing through transfers from the state budget. This funding
may also include funds from other legal sources. The bod-
ies responsible for funding are the ministries dealing with
sports and finance. Funding for Olympic federations and
the National Olympic Committee is determined by a joint
order (instruction) of the Minister of Sport and the Minis-
ter of Finance, which ensures coordinated and systematic
support for Olympic sports. Instead, non-Olympic federa-
tions are funded by the Ministry of Sport through transfers
for proposed projects. The Ministry assesses the impact of
these projects on the social, economic and environmental
situation in the country, which ensures the effective use
of state budget funds to develop sports infrastructure and
support sports initiatives. The Ministry also controls and
allocates the transfer expenditures.

Articles 19 and 20 provide for the possibility of re-
ceiving funding from central or local authorities for sports
associations and sports companies through transfers and
other sources, which allows for a diversity of funding at all
levels of the sports infrastructure, including local author-
ities, which can contribute to the development of sports
in their territory by providing financial support to sports
clubs and societies. The general mechanism of financing
sports in Albania includes not only direct subsidies from
the state budget but also fundraising through the follow-
ing sources, donations, sponsorship, television rights and
advertising. For instance, matches of the Albanian football
league are broadcast on local TV channels, which gener-
ates advertising revenue and increases the popularity of
the sport among viewers. These additional sources increase
funding and create conditions for the development of
sports projects and events.

Article 39 of the law states that the funds allocated for
sports from the state budget are determined in the annu-
al budget of the country, which ensures long-term stable
funding and planning of important sports events, nation-
al and international competitions, as well as support for
sports clubs, organisations and teams throughout the coun-
try. Sport funding in Albania allows for the support of the
sports sector at various levels, from Olympic federations to
local sports clubs and associations. This approach also con-
tributes to the development of sports among young people,
raising sports culture and engaging more people in physi-
cal education and sports. The volumes of state funding for
the industry should be based on official statistics of recent
years. Thus, in 2021, the distribution of the Grand Fund
for the Albanian Olympic Federations (2024) amounted to
138 million Albanian leks (USD 1.5 million). The funding
for sports projects proposed by Albanian non-Olympic
sports federations amounted to 13 million Albanian leks
(USD 136 thousand). It is possible to conclude that the state
primarily focuses on supporting Olympic sports, which are
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widely known internationally and can provide the country
with a high level of prestige on the world sports scene.

The total amount of public funding for sports is rela-
tively small, which indicates that the country’s budget for
this sector is limited. By comparison, public spending on
sports in developed countries is much higher. For example,
the budget for financing the sector in Germany in 2024 was
EUR 276 million, which is EUR 27 million less than the
budget for 2023, but significantly higher than the budgets
of Albania (Poschmann & Rieger, 2024). The EUR 27 mil-
lion cut has caused concern among representatives of the
German sports industry, including officials and politicians.
Criticism of the budget cuts was also expressed by the lead-
ership of the German Olympic Sports Union, by chief exec-
utive officer T. Burmester. As such, before the election, the
government had promised to create better conditions for
sports, for the development of high achievement. However,
according to the chief executive officer, the funding was cut,
which will make it much more difficult to achieve the goals.
The reduction in funding has also raised questions about
supporting sports projects at the regional and national lev-
els, which are important for promoting sports among young
people, developing infrastructure, and ensuring access to
physical education. In this context, the need to find alterna-
tive sources of funding, including corporate sponsorship or
expanding the role of local initiatives, is a pressing issue. At
the same time, further discussions around budget cuts may
stimulate a review of funding priorities and the introduction
of new strategies to use available resources more efficiently.

When public funding is reduced or insufficient, private
investments in sports (Joint Ventures) become relevant,
as they are usually more localised and individual forms of
funding. They can involve investors or small companies that
contribute to the development of specific sports projects or
events. Private investment is often directed at creating new
sports facilities, organising local tournaments, or support-
ing talent that has not yet gained widespread popularity.
While this model may be smaller in scale than corporate or
government sponsorship, it is often highly flexible, allow-
ing for a quicker response to changes in sporting needs or
demand for specific sports.

One example of an effective private initiative is the
Goga Basketball Academy (Albania), which demonstrates
how private sector investment can change the sports land-
scape (Ponari, 2018). The club has invested in sports infra-
structure, demonstrating how private resources can signif-
icantly contribute to improving the quality of sport. Such
initiatives also underline the importance of government
support, which should create a favourable environment for
attracting such investments.

Despite ongoing efforts, the legal framework is not
yet fully adapted to the needs of investors, which hinders
the potential of private initiatives. To achieve harmony
between the public and private sectors, it is necessary to
create mechanisms that encourage entrepreneurs to invest
in sports and ensure fair tax regulation. Currently, one of
the main problems is the limited tax benefits for investors:
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according to the current legislation, the amount of pre-tax
profit can be reduced by only 30% of the amount invested.
This is much less than in many other countries (50% de-
ductible in Croatia, 90% in Greece, 100% in Hungary, etc.),
where tax deductions for sports sponsors are higher and
more attractive to businesses. Increasing this percentage
could stimulate a greater inflow of private capital into the
sports industry. It is the private sector that can drive change
it its efforts are complemented by a favourable legislative
environment, including the expansion of tax incentives for
companies and investors investing in sports.

It is also worth considering a combination of such
forms of sponsorship as private and public, which create
an additional public-private model of sports sponsorship
(Public-Private Partnerships). Public-private partnerships
in sports are an effective mechanism of interaction between
government agencies, private companies and sports organ-
isations aimed at ensuring the sustainable development of
sports infrastructure and supporting professional and am-
ateur sports. The model involves joint financing, manage-
ment and operation of sports facilities, as well as coordi-
nation of investments to create favourable conditions for
the development of the sports industry. In contrast to tra-
ditional public funding, public-private partnerships reduce
the burden on the budget by attracting private sector funds,
while ensuring more efficient use of resources through
modern management practices and market mechanisms
(Khodakovsky, 2023). The format of such cooperation
can cover various aspects, including the construction and
modernisation of sports facilities, financing of major inter-
national competitions, development of youth sports and
ensuring the long-term operation of sports infrastructure
facilities. The successful implementation of such projects
requires a clear division of responsibilities between part-
ners, including the definition of investment mechanisms,
management principles, and guarantees of financial stabil-
ity. At the same time, a significant advantage of this model
is the ability to attract innovative tools and management
approaches, as well as to encourage businesses to actively
participate in the development of sports, while maintaining
the social orientation of public policy in this area.

One of the most significant projects, which is an exam-
ple of a successful combination of public and private invest-
ment to create a modern sports infrastructure that meets
international standards and promotes the development of
football in Albania, is the construction and operation of
the Arena Kombétare National Stadium (Air Albania) in
Tirana (Goal article for..., 2022). The Arena Kombétare
project envisaged the construction of a modern football
stadium on the site of the former Stadiumi Qemal Stafa
stadium. Construction began in 2016 and was completed
in 2019. The stadium has a capacity of 22,500 spectators
and is the largest sports facility in Albania. The project
was implemented through a public-private partnership,
with the private company AlbStar Sh.P.K. responsible for
most of the financing and construction, as well as for the
management of the stadium after its opening. The state of
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Albania, through the Football Federation of Albania and
other state institutions, provided the necessary support
and infrastructure for the project.

In summary, each of the sponsorship models has dif-
ferent advantages and limitations (Table 1). Corporate
sponsorship provides stable funding and promotes sports
to a wide audience, but it often comes with high demands

on marketing strategies and the ability to create brand as-
sociations. Public support usually provides for longer-term
and more comprehensive projects, but its effectiveness may
depend on the availability of budgetary resources and po-
litical will. Private investment, on the other hand, often
provides quick and specific funding but can have a limited
impact on broader sports projects.

Table 1. Comparison of sports sponsorship models

Sponsorship

Disadvantages

Sponsorships often depend on the commercial

model Advantages
Provides stable funding for sports events
Corporate and infrastructure. Sponsors benefit from increased

sponsorship

brand awareness and a wider audience. Can attract
investors to the infrastructure by facilitating
the development of new sports facilities

interests and marketing goals of the company,
which can significantly limit flexibility. The high
demands on advertising and marketing campaigns

can place restrictions on sporting events. The interests

of the sponsor may change, which can lead to sudden
changes in funding or termination of cooperation

Provides stable and long-term funding
for the development of sports infrastructure. Can be

Political factors can significantly impact government

Government  focused on long-term projects and the accessibility funding priorities and the reliability of support. Lack
support of sports for the general population. Supporting of flexibility in decision-making and response
national teams and organising major international to the needs of the sports industry
events helps to enhance the country’s image
Can quickly raise funds for specific sports projects  Limited funding for larger and longer-term projects due
Private or events. High flexibility in deci§ion—making toa IacK of large-scale resources.
investment and quick response to changes in the sports Support is often limited to local or specific projects.
environment. Private investors may be more Dependence on the interests of individual investors
interested in innovative and non-standard projects may lead to funding instability
Combines stable funding from the state
with th.e_ﬂeX|b|I|ty of the private sector, allowing Can be difficult to implement due to the need
Private additional resources to be raised for large to reconcile the interests of the state and private
. and long-term projects. State and private support : ;
investment investors. Dependence on external economic

of the country’s image

can contribute to the creation of new sports facilities,
infrastructure development and enhancement

and political factors can lead to funding instability

Source: created by the authors

The impact of each of these models on the sports in-
dustry varies depending on the level of development of the
country, the national economy and the priorities in sports
policy. In countries with limited resources, such as Albania,
each model can be used for different purposes: corporate
sponsorship can increase the international visibility of the
sport, government support can help develop basic infra-
structure, and private investment can fill in the gaps by cre-
ating innovative and localised projects.

Furthermore, the effective use of sponsorship funds
requires good governance and strategic planning. This in-
cludes transparency of financial flows, a clear definition of
goals and priorities, and cooperation between public and
private entities.

Discussion

The effectiveness of sponsorship models in the sports in-
dustry depends largely on their adaptation to the econom-
ic, social and cultural conditions of a particular country.
Albania, as a country in transition, faces unique challenges,
including limited public funding, insufficient infrastruc-
ture development and low levels of private capital. In this
context, the study of sports sponsorship models not only
assessed their direct economic impact but also identified

Scientific Bulletin of Mukachevo State University. Series "Economics”, 12(1)

potential opportunities to overcome systemic gaps. There-
fore, it is necessary to define how specific sponsorship
models can contribute to the sustainable development of
the sports industry, expand employment and increase the
country’s tourist attractiveness. These issues are becoming
important areas of research for many scholars.

At the same time, assessing the effectiveness of spon-
sorship strategies requires considering international ex-
perience, especially in terms of financial management,
integration of public and private capital, and stimulating
business participation in sports financing. An analysis of
sponsorship cases from other countries shows that a com-
bination of corporate sponsorship and government support
can ensure the long-term financial stability of sports organ-
isations and create additional incentives for infrastructure
development. At the same time, innovative forms of pri-
vate initiatives, which are increasingly being implemented
in developed economies, can be adapted to the needs of
emerging markets (Teymurova et al., 2024).

An analysis of international research and sponsorship
practices allows not only to assess the economic and social
efficiency of different models, but also to identify barri-
ers that may hinder their implementation in the Albanian
context. For instance, the experience of countries such as
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Germany and the United States highlights the importance
of transparency of financial flows and proper regulation.
At the same time, cases of private initiatives in the sports
sector prove the effectiveness of a localised approach to
investment, which provides a basis for further discussion
on how the local context can influence the integration of
international approaches.

Therefore, a comparison of the results of the study
with international practices and scientific approaches
assessed the key parameters of the effectiveness of spon-
sorship agreements, including their impact on economic
development, social cohesion and improving the coun-
try’s international image. In addition, the relevance of the
study of sports sponsorship in the context of Albania is ex-
plained by the lack of comprehensive research that would
cover the effectiveness of various models of cooperation
between the government, business and sports organisa-
tions in the country. Addressing these features, the study
of sports sponsorship in Albania not only assessed the
economic benefits of such agreements but also identified
the key problems and barriers that arise in the process of
attracting investment in the sports sector.

M.K. Marwat et al. (2022) offered a comparative
analysis of the economic effect of sports in developed
and developing countries. The study emphasised that in
countries with weak economies, sponsorship is becoming
an important tool for improving sports infrastructure, at-
tracting tourists and creating new jobs. This is consistent
with the results of a study on the importance of attracting
private capital for the development of sports in Albania.
At the same time, M.K. Marwat et al. noted the impor-
tance of state support as a key catalyst for creating condi-
tions that attract sponsors.

In general, the analysis of sports sponsorship models
demonstrates a significant economic impact on the devel-
opment of the sports industry. The findings of the study
correlate with the conclusions of M. Leeds et al. (2022) that
effective sponsorship models contribute to a multiplier ef-
fect on the economy, stimulating employment, infrastruc-
ture development and attracting foreign investors. At the
same time, M. Leeds et al. did not include an analysis of
local challenges, which is an important element of the cur-
rent study’s approach. However, in the context of Albania,
the importance of this approach is reinforced by the need
to adapt to the conditions of limited resources and under-
developed infrastructure. For instance, low levels of private
investment in sports, the lack of systematic strategies for
attracting sponsors, and weak links between businesses and
sports organisations create additional obstacles to success-
ful sponsorship deals (Fedorenko, 2024). This, in turn, lim-
its opportunities for job creation and the development of
other related industries.

The meta-analysis of K. Eshghi (2022) systematised
data on the impact of sports sponsorship on the financial
performance of sponsoring companies. In particular, the
study proved that sponsorship brings significant profits to
shareholders if it is associated with popular sporting events.
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The conclusions of this study are consistent with the asser-
tion that sponsorship agreements can be a key driver of
economic development in a region. However, the current
study emphasised the macroeconomic effects, while K. Es-
hghi analysed the corporate level, which presented an addi-
tional aspect of the study.

T.B. Cornwell et al. (2024), logically continued this
discussion by focusing on the interaction between sports
sponsorship and marketing goals. The study revealed that
successful brand recall during sporting events not only
increases awareness of the sponsoring company but also
contributes to the formation of an emotional connection
between the brand and the consumer. While this study fo-
cused on the economic benefits, it is worth noting that the
relationship between marketing success and economic im-
pact is an aspect that deserves further analysis in the con-
text of the Albanian market. This area may become relevant
for more in-depth research.

K. Vllasaj (2024) highlighted the managerial features of
sports organisations in Kosovo (Albania). The author em-
phasised the importance of leadership in ensuring effective
resource management. At the same time, this aspect is not
central to the current study, but the conclusions of K. VI1-
lasaj emphasised the need to improve governance struc-
tures to ensure maximum effect from sponsorship agree-
ments. In this context, the findings, which emphasise the
integration of private and public funding, could be further
extended with managerial recommendations. However, the
current study complements the findings of K. Vllasaj on the
barriers and opportunities for implementing sponsorship
models in transition economies, which adds new perspec-
tives to the overall understanding of how sponsorship can
contribute not only to economic growth but also to social
development through the support of sports initiatives.

Thus, the comparison of the presented studies demon-
strates that sports sponsorship is a multifaceted phenome-
non that encompasses economic, social, political and man-
agerial aspects. They complement each other, forming a
broader picture of the impact of sponsorship on the devel-
opment of sport. For countries in transition, such as Alba-
nia, it is important to adapt these approaches to local con-
ditions to maximise the impact of investments in the sports
industry. The current study also confirms the importance
of sponsorship in financing sport and strengthening its in-
frastructure. Despite differences in the scope and method-
ology of the studies, all of them significantly contribute to
understanding the effectiveness of sponsorship.

In summary, the current study aims to contribute to
filling the knowledge gap on sports sponsorship in Albania,
highlighting the need to adapt international best practices
to local conditions, which will attract more investment in
sports, develop infrastructure and strengthen the country’s
position on the international stage.

Conclusions

The study confirmed the significant economic and so-
cial impact of sponsorship models in the Albanian sports
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industry, highlighting their role as an effective tool for
strengthening sports infrastructure, attracting investment
and promoting tourism. The analysis of international expe-
rience has identified key aspects of effective management
of sponsorship agreements (such as clear identification of
funding sources, transparency in the distribution of funds,
adaptation of international experience, etc.) that can be
adapted to the specifics of local conditions, which will
contribute to the sustainable development of the country’s
sports industry. The conclusions show that the adaptation
of international best practices can significantly increase the
effectiveness of sponsorship agreements in the context of
limited funding inherent in transition economies.

The results demonstrated that the integration of private
and public funding can help reduce the burden on the state
budget while ensuring the sustainability of investments in
the sports industry. The study confirmed that the moderni-
sation of sports infrastructure, organisation of internation-
al events and development of youth sports depend on the
availability of effective strategies for attracting sponsors,

attracting private capital. Such an initiative would increase
the competitiveness of sports organisations and contrib-
ute to their long-term economic growth. The formation of
strategic partnerships between government, corporate and
private entities is an important factor in creating additional
sources of funding for sports projects.

The research was limited by the limited data available
and the lack of analytical materials covering the specifics of
sports sponsorship in Albania. This made it difficult to com-
prehensively assess the impact of sponsorship models on
the development of the sports industry and limited certain
opportunities for scientific analysis. Nevertheless, the study
fully achieved its goal, revealing the economic potential of
sponsorship for the development of sports and the formation
of a positive image of the country in the international arena.
Further research in this area should expand the empirical
base to better assess the impact of different funding mod-
els on the sports industry in comparison to other countries.
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AHoTaLifl. AKTya/IbHICTD JOC/I/PKEHHSA CIIOPTBHOT'O CIOHCOPCTBA B a/10aHCHKOMY KOHTEKCTi BUSHAYAETbCS BilICY THICTIO
TeMaTUYHUX JJOCIiKeHb, 0COOMNBO OO €KOHOMIYHOIO BIUIMBY MOJEJIell CIIOHCOPCTBA. MeTolo [OCTimKeHHA OyB
aHaJIi3 BIUIMBY MOJe/Iell CIIOHCOPCTBA Ha PO3BUTOK CIIOPTUBHOI iHAycTpil B Anbanii. HaykoBuit aHami3 nmigTBepaus,
10 MOJE/Ii CIIOHCOPCTBA CIPUAIOTH 3pOCTAHHIO 3aMIHATOCTI, POSIIMPEHHIO HAILiOHAIbHUX TYPUCTUYHMUX MOXK/IMBOCTEN
i CTBOpEHHIO HOBMX €KOHOMIUHUX CTMMYB i criopTy. CIIOHCOPCBKi Yyrogy CIpUATb OpraHisamii MKHapogHIX
CIIOPTVBHMX 3aXOfiB, AKi 30IbIIYIOTb TYpUCTMYHI IOTOKM Ta 3MIIHIOIOTH perioHanbHi exkoHoMmiku. Kpim Toro,
TOCTIIPKeHHA BU3HAYMIO, IO e(eKTUBHe YIPaBIiHHA CIIOHCOPCBKMMIY KolTaMy 3abesnedye crane ¢piHaHCYBaHHA
PO3BUTKY OUTAYO-IOHALIBKOTO CIIOPTY Ta MOfiepHisanii inppacTpykTypHUX 06’exTiB. EdexTnBHi Mopeni cioncopcTBa
CHIpUAITD (GOPMYBAHHIO ITO3UTUBHOIO M>KHAPOZHOTO iMiJKY KpalH! Ta JOBIOCTPOKOBUM €KOHOMIYHMM BUIOfaM /LA
CIIOPTUBHOI iHAYCTpii. PO3BUTOK CITOHCOPCTBA MOJKe MiJIBUIIUTY KOHKYPEHTOCIIPOMOXKHICTh CITOPTUBHUX OpTaHi3aliin
3a paxyHOK 3ajJy4eHHs OUIbIIOl KiNbKocTi MbKHapopgHux napTHepiB. IlopiBusibHuil ananis npakrtuku CIIA Ta
Hime4yuyHy H03BOIMB BU3HAYUTH KJIIOYOBI acIleKTH, sAKi MOXYTb OYTHU afalTOBaHi A MigBMUINeHHS eeKTUBHOCTI
CIIOHCOpCTBa B AbaHil. IHTerpanisa IpuBaTHOrO Ta Jiep>kaBHOTO (iHaHCYBaHHA MOXKe 3MEHINUTY HaBaHTa)KeHHdA Ha
nep>kaBHMIT 6romKeT. OfHAK HeOOXifHI 3aKOHOABYl 3MiHU JI/Is1 3a0XOUYEHHsI IPUBATHIUX iHBECTOPIB Ta 3abe3rnedeHHs
IIPO30POCTi PpiHaHCOBMX NMOTOKIB. EQeKkTUBHE BUKOPUCTaHHA CIIOHCOPCHKUX YrOJ IO3UTUBHO BIUIMBA€E Ha PO3BUTOK
CIIOPTVBHOI KY/IBTYPY Ta 3aJIy4eHH MOIOA1 1o disnyHol akTMBHOCTI. [JoC/IikeHHSA 3aIIOBHWIO BUABIICH] IIPOraIMHA
y BUBYEHHI CIIOPTMBHOIO CIIOHCOPCTBa B Aj0aHil, Imifikpec/uBIIM HeOOXimHICTb po3poOKM cTpareriil IOfaIbIIOro
BIOCKOHAJICHH: MeXaHi3MiB 3aTy4eHHA IHBeCTUIIII y CIOPTUBHY iHAyCTpit0. Y focmimKeHHi 610 IO€[HAHO TOKa/IbHUIA
KOHTEKCT 31 CBITOBMMM TeH/|EHI[isIMM CIIOPTUBHOTO CIIOHCOPCTBA, 110 JO3BOMNM/IO BUSIBUTU OCOOMMBOCTI iX B3aEMOfil
Ta afjanTarnii y CyJacCHMX YMOBaX. 3allpOIIOHOBAHI peKOMeH/alii CipsAMOBaHi Ha MOLO/IAHHSA CUCTEMHMX IPOTAINH Y
¢iHaHCYBaHHI CIOPTY Ta CTBOPEHHS YMOB I CTAJIOT0 PO3BUTKY CIIOPTUBHOI iHPpacTpyKTypu

Kniouyosi cnoBa: ¢iHaHCyBaHHS; fep)kaBHa IIATPUMKA; JOBIOCTPOKOBI IPOEKTM; COILiaIbHMII BIUIMB; e(peKTMBHA
cTparerisa
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Assessment of the digital transformation of Ukraine’s economy...

Abstract. The digital transformation of Ukraine’s economy enhances efliciency, competitiveness, and modernisation
across key sectors by optimising business processes, developing infrastructure and e-governance, and fostering digital
skills among the population. This study aimed to develop a comprehensive system for the digital transformation of
Ukraine’s economy, considering contemporary challenges, opportunities, and the necessary mechanisms for managing
this process. The research methodology was based on an analysis of international experience in implementing digital
technologies, an assessment of the economic benefits of digitalisation, and an examination of the impact of technology
on the efliciency of public administration and business. The study also included a review of current trends in the
digital economy and an assessment of their applicability in Ukraine. The key findings of the study confirmed that the
digital transformation of Ukraine’s economy creates new opportunities for economic growth, increased productivity,
and enhanced competitiveness. The transition to a digital economy in Ukraine should focus on establishing conditions
for the development of innovative sectors, reducing dependence on raw material exports, and increasing the added
value of products. This priority has been emphasised in the process of developing the national digital transformation
strategy, which should include the expansion of digital infrastructure, support for innovative technologies, and the
implementation of new digital services in public administration and business. Particular attention has been given to
cybersecurity and personal data protection amid the rapid advancement of digital solutions. The practical significance
of the study lies in the application of its findings to the development of national digitalisation strategies, which will
contribute to economic growth and Ukraine’s integration into the global digital economy

Keywords: digital technologies; economic modernisation; e-governance; business innovation; digital infrastructure;

cybersecurity; digital skills

Introduction

The transition to a digital economy is not just a technolog-
ical revolution, but a profound transformation of the very
concept of economic development. This process involves
radical changes in most traditional areas of activity and
the emergence of new ones, thanks to the rapid spread of
digital platforms and technologies. A key element of this
transition is the increasing role of digital platforms, which
are changing the interaction between companies and con-
sumers by creating personalised production chains and the
proliferation of additive technologies, which contribute to
reducing information asymmetry.

Digital transformation is extremely relevant for
Ukraine, as it helps to overcome structural constraints,
develop innovation potential and integrate into the global
economy. It also ensures transparency and accountability
in relations between the state, business and society, which
is particularly important in the face of wartime challenges
and the need for economic resilience. Thanks to modern
technologies, numerous new opportunities are emerging
that are transforming the economy.

According to R. Heeks (2017), new digital systems al-
low individuals and groups to engage in economic activity
remotely, adapting their participation to the context of the
environment in which they operate. This approach pro-
motes the decentralisation of economic activity. The author
emphasised that the development of technologies leads to
phenomena such as datafication - the creation of informa-
tion as a new form of value, digitisation - the conversion of
data into digital form, virtualisation - the creation of dig-
ital objects and environments, and generativity — the use
of technologies in a way that was not originally intended,
for example, through reprogramming and recombination.
These processes are changing the basic principles of how
economic systems function.
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Researchers C. Dahlman et al. (2016) emphasised that
digital innovations are leading to the emergence of new
business models. According to their data, companies like
Uber, Airbnb, Facebook and Alibaba demonstrate how
technologies can create giant platforms that connect sup-
ply and demand on a global level, changing traditional
approaches to business. According to the researchers, the
economic efficiency of such changes is significant: they al-
low for increased productivity of capital investment and la-
bour, reduce transaction costs and facilitate access to global
markets. Ultimately, this ensures the growth of economic
competitiveness. The possibility of solving the problem of
economic inequality is particularly noteworthy.

N. Beerepoot & B. Lambregts (2015) noted that dig-
ital technologies contribute to the global convergence of
incomes and a reduction in the gap between countries and
regions. Researchers G. Quinones et al. (2015) believed that
prospects are opening up for the creation of new markets
for digital start-ups, which contributes to the development
of innovative enterprises and stimulates economic activity
in the digital sphere.

According to M. Khaustova (2023), digitalisation is
a significant mechanism for economic growth, as tech-
nologies can have a positive impact on the efficiency, ef-
fectiveness, cost and quality of state economic policy. She
explored that digitalisation involves the introduction of
digital technologies into all spheres of life - from inter-
personal interaction to industrial production, household
items, children’s toys or clothing. This not only changes the
way people interact but also transforms industrial process-
es, turning them into cyber-physical systems.

However, along with the significant advantages of
digital transformation, some researchers, in particular
N. Gurzhiy et al. (2024), have focused on the challenges that
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require immediate solutions. One of the key problems was
the digital divide - the inequality between those who have
access to digital technologies and those who are deprived of
it. Despite the growth of connectivity, billions of people in
the world remain without access to the Internet, which lim-
its their participation in the digital economy and exacer-
bates social and economic inequality. This is especially true
for lowincome countries where investments in digital in-
frastructure are insufficient. Overcoming this gap requires
comprehensive efforts of governments, businesses and the
public, aimed at ensuring universal access to affordable
broadband infrastructure, developing digital literacy pro-
grams, as well as creating relevant content and services.
It should be taken into account that the digital divide
can be exacerbated by shortcomings in digital education,
which remains underdeveloped in many countries. In-
vestments in education that provide skills in using digital
technologies are critical to reducing this gap. Thus, digital
transformation is not only an important component of eco-
nomic development but also a powerful tool for overcoming
socio-economic inequality. For Ukraine, this opens up the
possibility of active integration into the global digital econo-
my, stimulates innovative development and ensures the sus-
tainability of the economy in the face of modern challenges.
This study aimed to identify the key mechanisms of
digital transformation and its impact on the development
of the Ukrainian economy. The scientific novelty of the re-
search lies in the systematisation of the world experience of
digitalisation and its adaptation to Ukrainian realities.

Materials and Methods

This study used methods of statistical data analysis, the-
oretical approaches and comparative analysis to identify
trends in the digital transformation of Ukraine’s economy.
Summarising theoretical approaches, the research focused
on the following concepts: the theory of information econ-
omy, which studies the role of information as a key resource
in the modern economy; the concept of economic conver-
gence, which explains the reduction of the digital divide be-
tween countries. The analysis of these approaches allowed
for a better understanding of the mechanisms of the impact
of digital technologies on the economy.

The main focus was on studying the implementation
of digital technologies in key sectors of the economy: in-
dustry, finance, education, healthcare and public adminis-
tration. Special emphasis was placed on the development
of digital infrastructure, in particular broadband Internet,
mobile communications, the introduction of e-government
and the development of digital skills among the population.
To assess the digital development of Ukraine, the DESI
(Digital Economy and Society Index (DESI) 2022, 2022) in-
dex was used, which included such sub-indices as: Human
Capital, Integration of Digital Technology, Connectivity
and Digital Public Services. This made it possible to deter-
mine in which areas Ukraine lags behind, and in which it
demonstrates competitiveness, as well as to formulate rec-
ommendations for improvement.
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To ensure a comprehensive approach, indicators were
used that reflect the level of access to broadband Internet,
digital literacy, the proportion of businesses that implement
IT technologies, the level of innovation in the field of arti-
ficial intelligence and big data, the volume of e-commerce,
and so on. Additionally, a comparative analysis of the val-
ues of the DESI index and its sub-indices for Ukraine and
EU countries was carried out. This analysis identified areas
where Ukraine lags behind in digital development and out-
lined priority directions for improving digital infrastruc-
ture, enhancing digital literacy, and integrating innovative
technologies into business and public administration. The
purpose of such a comparison was to identify the strengths
and weaknesses of Ukraine’s digital development in an in-
ternational context to form an effective strategy for digital
transformation.

The main data sources were the official reports of
the State Statistics Service of Ukraine (n.d.a; n.d.b) and
Eurostat (n.d.), which provided information on the eco-
nomic development of countries and the impact of digi-
tal technologies on it. In addition, the research was based
on materials from international organisations such as
the International Monetary Fund (2024) and the World
Bank (n.d.), which provided a global perspective on the
development of the digital economy. A significant amount
of statistical indicators used in the research process was
obtained from analytical reports of the Ministry of Digital
Transformation of Ukraine (2021; 2023), in particular re-
ports on the level of digital literacy of the population, the
development of egovernment, projects on the implemen-
tation of digital services. To identify the level of digital
transformation of Ukraine compared to the countries of
the European Union, a comparative analysis of the DESI
index and its sub-indices was used. For this, statistical and
analytical information formed by the European Commis-
sion (2022; 2024) was used.

Results and Discussion

The transition from a raw material-oriented to a high-
tech economy is one of the main goals of Ukraine’s digital
transformation. This process aims to create conditions for
the development of innovative sectors, increase the value
added of products and reduce dependence on raw material
exports. A key role in this is played by attracting investment
in scientific research and development, stimulating innova-
tive activity of enterprises, as well as developing digital in-
frastructure and improving the skills of the workforce. The
goal is not only to increase production volumes but also to
improve the structure of GDP by developing high-tech and
knowledge-intensive sectors of the economy.

Digital transformation significantly stimulates eco-
nomic growth and increases GDP. According to research
by K.EQ. Al-Aloosy et al. (2024), it was revealed that digital
technologies have a positive impact on productivity and re-
source management efficiency:

- the use of automation, artificial intelligence and oth-
er innovative technologies significantly increases labour
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productivity, contributes to improving the efficiency of
human resources use, improving the skills of workers and
other qualitative characteristics;

« digitalisation promotes the effective management of
natural resources;

« digitalisation of financial resources allows for the
automation of financial transactions and improvement of
financial planning;

« digital technologies also contribute to the optimisa-
tion of information resources: cloud computing and big
data provide companies with access to important informa-
tion in real time, which helps to quickly adapt to market
changes, improve decision-making and improve the quality
of customer service;

« digitalisation plays an important role in increasing
energy efficiency. Smart energy management systems an-
alyse and optimise energy distribution in real time, which
allows for automatic adjustment of lighting, heating and air
conditioning according to actual needs, reducing costs and
promoting energy conservation;

« optimisation of the use of capital assets. Thanks to
digital technologies, such as the Internet of Things (IoT),
enterprises can monitor the condition of equipment in
real time, and plan its maintenance or repair, reducing the
risks of unforeseen downtime and extending the service
life of assets.

The development of the digital economy stimulates the
formation of new markets and creates opportunities for the
development of new or updated sectors of the economy.
This improves the level of competitiveness of the country
and stimulates an increase in GDP. The development of
the digital economy leads to the development of the labour
market, the creation of new jobs and the growth of invest-
ment. This also has a positive impact on the volume of GDP
(Buzhymska & Zhelikhovska, 2021).

In general, digital transformation has the potential to
become an engine for economic growth and GDP growth.
However, it is important that this process is carefully de-
signed and implemented taking into account the needs of
various sectors of the economy and social aspects. In ad-
dition, digital technologies can contribute to the develop-
ment of innovations and the latest technologies. This, in
turn, can lead to the creation of new products and services,
which will increase the competitiveness of Ukrainian com-
panies in the global market.

The process of digitalisation, while creating oppor-
tunities for new products, technologies and processes,
has also presented new challenges for employers and em-
ployees. Human capital carriers have gained a new lev-
el of freedom and opportunities for self-realisation, and
employers have gained access to intellectual resources
from around the world. In these circumstances, the dig-
ital labour market contributes to the rapid formation of
innovative employment. It is also important to emphasise
the importance of developing and implementing digital
services for citizens, which are aimed at facilitating in-
teraction with government bodies and obtaining various
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services. This may include electronic services for submit-
ting documents, paying taxes and obtaining various per-
mits. The development of such services will create conven-
ient conditions for citizens to interact with government
institutions and will contribute to strengthening trust in
the government. In the context of political goals, digital
transformation can also contribute to the improvement
of electronic voting and electronic identification systems,
which will contribute to increasing citizen participation
in electoral processes and will ensure the identification
and authentication of individuals in the digital environ-
ment. No less important is the issue of ensuring digital
security and protecting data privacy.

A separate list of goals that are put forward in the pro-
cess of transition of the economy of Ukraine to a digital
economy are social goals, such as improving access to ed-
ucation, health care and other social services (Skliar, 2021;
Overchuk et al., 2024):

1. Education. Digital technologies can facilitate learn-
ing and provide access to education in Ukrainian schools
and universities. The introduction of online learning and
access to educational materials via the Internet can help
create a more accessible and diverse learning environment.
This is especially important for pupils and students who
have limited access to quality education due to geographi-
cal constraints, financial difficulties or other circumstances.
This issue has become particularly important during Rus-
sia’s military aggression.

2. Health care. Digital technologies can simplify access
to medical services and health care for all citizens. Elec-
tronic medical records, telemedicine, mobile health ap-
plications and other innovative solutions can help reduce
barriers to access to medical services, especially for people
living in remote areas or who have limited mobility.

3. Social services. Digital technologies can also help
simplify access to other social services, such as public ser-
vices, social assistance and other forms of support. The
portalisation of public services, online systems for man-
aging social programmes, as well as electronic accounting
and control systems, can contribute to increasing the acces-
sibility and effectiveness of these services.

In general, digital technologies can become a real cat-
alyst for improving access to education, health care and
other social services in Ukraine. However, to achieve these
goals, it is necessary to take into account various aspects,
such as the availability of the Internet and infrastructure,
digital literacy of the population, protection of personal
data and cybersecurity.

An important element in the formation of a model
for evaluating the digital transformation of the Ukrainian
economy is the selection of indicators and metrics.

The evaluation of digitalisation in world practice is
based on several indicators and indicators, such as (Gal et
al., 2019; Bondarenko et al., 2022):

» broadband access and usage — measures the level of
access to and use of broadband Internet in households and
businesses;
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- digital skills of the population - the level of digital lit-
eracy among the population and the number of specialists
in the IT field, which indicates the potential of the country
or region to adapt to the digital economy;

« e-commerce - indicators of sales and purchases via
the Internet, which may include retail online trade and
e-commerce;

« IT investments — the volume of investments in infor-
mation and communication technologies, including infra-
structure, software and services;

« innovations in the IT field - the number of patents
and research in the field of digital technologies, which re-
flects innovative activity;

« digital government services — the level of provision of
government services in electronic form, including e-gov-
ernment, e-health, e-education, etc.;

« security in the digital space - indicators that reflect
the level of cybersecurity and data protection in the digital
space;

» digital inclusion - the degree of accessibility of digital
technologies for all segments of the population, including
vulnerable groups.

There are two main groups of methodologies for
evaluating digital transformation (Table 1), which devel-
op a system of indicators that characterise the develop-
ment of the digital economy and define its main direc-
tions. They demonstrate the picture and objectivity of the
state of digital transformation and identify specific ways
for further development. These indicators can be used to
create a comprehensive digitalisation index, which helps
to assess the overall level of digital transformation of the
economy.

Table 1. Methodologies for assessing digital transformation

Methodologies of global and national
institutions

Methodologies proposed by academic researchers

The goal is to assess the overall level of
development of the digital economy, technical
infrastructure and the readiness of countries for
effective business in a digital environment

The goal is a comprehensive assessment of the impact of the digital
economy on business processes, markets and infrastructure, taking into
account structural and demographic factors

The most common indices are:

+ Global Competitiveness Index (WEF);

+ Global Innovation Index (WIPQ);

* Networked Readiness Index (WEF);

- World Digital Competitiveness ranking (IMD);
- Digital Economy and Society Index, DESI.

Research directions:

- assessment of the impact of digital technologies on labour productivity
and resource management efficiency;

- digital infrastructure and its impact on economic development;

- social aspects of digitalisation;

- innovative business models in the digital economy;

- e-commerce and new markets;

- cybersecurity and data protection;

- digitalisation of public administration;

+ human capital development in the digital economy

Source: compiled by the authors based on data from the T.L. Mesenbourg (2001), M. Olczyk et al. (2022), European
Commission (2022; 2024), IMD (2022), S. Dutta et al. (2023), World Digital Competitiveness ranking (2024)

To comprehensively assess the digital development
of Ukraine and EU countries in general and analyse their
level of digitalisation, the DESI (Digital Economy and
Society Index) indicator was used. This is a composite
index developed by the European Commission to assess
the digital competitiveness of European Union countries.
DESI tracks the progress of EU member states in digital
performance in five main areas: digital skills, internet use,
integration of digital technologies in business and digi-
tal public services. This tool helps identify key areas for
investment and improvements in each country’s digital

sector. It is this indicator that aims to assess the level of
implementation of digitalisation and digital development
of the countries of the European Union.

To assess the first sub-index, Human Capital, the
Digital Skills Indicator (DSI) was used. In Ukraine, the
assessment is carried out in four areas: information skills;
communication skills; life problem-solving skills; and
software skills (Ministry of Digital Transformation of
Ukraine, 2021, 2023). Table 2 shows a comparative analy-
sis of the Human Capital sub-index - the average value for
EU countries and Ukraine.

Table 2. Human Capital sub-index of the DESI index (comparative analysis), 2021-2023

At least basic Graduates in information and
communication technologies

(ICT), % of the population

Digital skills At least basic digital

digital skills, % of above basic, % of content creation skills,

the population the population % of the population

Average value for EU countries 28.5 27.8 68.4 5.0
Ukraine 21.6 38.0 60.2 3.2
Absolute deviation -6.9 10.2 -8.2 -1.8
Relative deviation -24.2 36.7 -11.9 -36.0

Source: compiled by the authors based on data from the Ministry of Digital Transformation (2021; 2023), Digital Economy
and Society Index (DESI) 2022 (2022)
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The analysis has revealed that the proportion of the
population in Ukraine with at least basic digital skills is
6.9 percentage points (or 24.2% relatively) lower than the
EU average, indicating the need to improve basic digital
education in Ukraine. On the other hand, the proportion
of the population with digital skills above the basic level
in Ukraine is 10.2 percentage points (or 36.7% relatively)
higher than the EU average. This could be a positive signal
for the country’s IT sector, as higher digital skills foster
innovation and technological development. The propor-
tion of the population with at least basic content creation
skills in Ukraine is 8.2 percentage points (or 11.9% rel-
atively) lower than the EU average. This points to a po-
tential weak spot that requires attention, especially given
the growing importance of digital content in the economy
and education. Finally, the proportion of ICT graduates

in the population of Ukraine is 1.8 percentage points (or
36.0% relatively) lower than the EU average. This high-
lights the need for increased investment in ICT education
and training to prepare more specialists in this field and
contribute to the development of the high-tech sector of
the economy.

The analysis shows that there are key areas in Ukraine
that require attention and investment. This concerns basic
digital education, raising the level of digital skills among the
general population and increasing the number of graduates
in the field of ICT. Improving these aspects can contribute
to the use of opportunities in the digital economy and stim-
ulate the technological development of the country.

The DESI sub-index “Internet Connectivity” deter-
mines the supply and demand of fixed and mobile broad-
band and contains the following indicators (Table 3).

Table 3. Internet Connectivity sub-index of the DESI index (comparative analysis), 2021-2023

At least 100 Mbps

Total coverage of . Fast broadband 5G Mobile broadband
reception of fixed "
fixed broadband coverage coverage penetration
broadband
Average value for EU countries 78.7 84.1 97.4 45.7 87.6
Ukraine 79.3 46 66 0 68
Absolute deviation 0.6 -38.1 -31.4 -45.7 -19.6
Relative deviation 0.8 -45.3 -32.2 -100.0 -22.4

Source: compiled by the author based on data from the Digital Economy and Society Index (DESI) 2022 (2022), Ministry

of Digital Transformation (2021; 2023)

The analysis shows that while Ukraine has slight-
ly higher overall fixed broadband coverage than the EU
average, access to high-speed internet, including 5G net-
works, is significantly lagging. This indicates the need to
improve infrastructure for both fixed and mobile broad-
band. The analysis confirms the presence of significant
challenges for Ukraine in the development of broadband
and mobile internet, especially in the context of high-
speed internet and 5G technology. Despite relatively good
overall coverage of fixed broadband, there is a clear need

for investment in infrastructure and technology to im-
prove the quality and speed of internet access, as well as
to introduce 5G networks.

The next DESI sub-index, “Integration of Digital Tech-
nologies”, measures the parameters of business digitalisa-
tion and e-commerce, in particular the implementation of
digital technologies by businesses from the most basic to
the advanced level. Table 4 shows a comparative analysis of
the sub-index “Integration of Digital Technologies” - the
average value for EU countries and Ukraine.

Table 4. Integration of Digital Technologies sub-index of the DESI index (comparative analysis), 2021-2023

SMEs with at
least a basic

level of digital

Share of
enterprises
using cloud

Share of
enterprises
conducting “big

Share of
enterprises
engaged in

Share of enterprises
using artificial
intelligence

intensity

technologies

data” analysis technology e-commerce

Average value for EU countries 56.0 36.7 13.9 7.9 21.3
Ukraine 29 10 13 3 4.8

Absolute deviation -27.0 -26.7 -0.9 -4.9 -16.5

Relative deviation -48.2 -72.8 -6.5 -62.0 -77.5

Source: compiled by the author based on data from the Digital Economy and Society Index (DESI) 2022 (2022), State
Statistics Service of Ukraine (2022a; 2022b); Ministry of Digital Transformation (2021; 2023)

The analysis shows that the level of digitalisation of en-
terprises in Ukraine is significantly behind the EU average,
especially in the implementation of basic digital technolo-
gies, cloud solutions and e-commerce. At the same time,
the use of big data in business processes in Ukraine is at a
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level close to the EU average, which indicates the potential
for further development of digital innovations.

The data indicate significant difficulties faced by
Ukrainian enterprises in the process of digitalisation. Al-
though there are some positive results in the analysis of big
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data, in general, there is a significant lag behind the Euro-
pean average in the implementation of cloud technologies,
artificial intelligence and e-commerce. This emphasises the
need to strengthen efforts to support the digital transfor-
mation of small and medium-sized enterprises in Ukraine
to increase their competitiveness and promote their inte-
gration into the global economy.

The DESI sub-index “E-Government” assesses the dig-
italisation of government activities and is used to measure
the readiness of public administration bodies to use ICT
to provide high-quality information services to the public
and businesses. Table 5 shows a comparative analysis of
the subindex “E-Government” - the average value for EU
countries and Ukraine.

Table 5. E-Government sub-index of the DESI index (comparative analysis), 2021-2023

Online Services Index Human Capital Index

Telecommunications

i eI

Average value for EU countries 0.82 0.90 0.83 0.86
Ukraine 0.81 0.87 0.73 0.80

Absolute deviation -0.01 -0.03 -0.1 -0.06
Relative deviation -1.2 -3.3 -12.0 -7.0

Source: compiled by the author based on data from the E-Government Development Index (n.d.)

Ukraine demonstrates a relatively smalllag in the online
services and human capital indices, which may indicate the
country’s strengths in these areas. However, there is a notice-
able lag in the telecommunications infrastructure and e-gov-
ernment indices, which requires attention to achieve greater
competitiveness at the international level. In particular, sig-
nificant efforts are needed to modernise the telecommuni-
cations infrastructure, which can have a positive impact on
the overall level of digital transformation in the country.

The results of the study indicate the significant poten-
tial of digital transformation of the Ukrainian economy,
which corresponds to the general trends highlighted in
the articles of many scientists. However, the literature re-
view reveals both common aspects and differences in the
approaches and findings of various researchers. The study
by P. Gal et al. (2019) confirmed that digital technologies
are a driving force of economic growth through increased
labour productivity and optimised resource use. The cur-
rent research is consistent with their findings, particularly
in terms of increased productivity through automation and
the use of artificial intelligence. The study of E. Zavyalova &
D. Sokolov (2022) also emphasise the role of digitalisation
in improving the skills of workers, which confirms given
results of the growth of digital skills among the Ukraini-
an population, which even exceed the average indicators of
EU countries in certain areas.

However, the results of the current study show that the
level of integration of digital technologies among enter-
prises in Ukraine (10% use of cloud technologies) is sig-
nificantly behind the EU indicators. D.L. Stone et al. (2015)
noted that in developed economies, digital tools are ac-
tively integrated into small and medium-sized businesses,
which contributes to increasing their competitiveness. The
absence of a similar effect in Ukraine indicates barriers re-
lated to the low level of investment and insufficient digital
education of entrepreneurs. B. van Ark (2016) focused on
the importance of cybersecurity in the digital economy,
pointing out that an insufficient level of data protection
hinders the introduction of the latest technologies in many
countries. Current research has only superficially touched
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on security aspects, as in Ukraine this direction remains
secondary due to problems with basic infrastructure.

The research by K.O. Buzhymska & M.V. Zhelikhovs-
ka (2021) confirmed that investments in scientific research
and development are critical for the transition to a high-
tech economy. Results in the current study also emphasise
the importance of these investments, however, the level of
funding in this area in Ukraine is only 0.5% of GDP, which
is significantly less than the European average.

V. Overchuk et al. (2024) emphasised the importance
of digital education to ensure sustainable economic devel-
opment. In this aspect, current research found that the level
of basic digital skills among the population of Ukraine is
24.2% lower than the EU average. However, the proportion
of the population with higher digital skills is greater, which
indicates a positive potential for the development of the IT
sector in the country.

In their article, K. Tantawi et al. (2024) note that high-
speed internet access is the basis for the successful digital-
isation of the economy. Given analysis in the current study
confirms this view, showing that only 46% of Ukrainians
have access to high-speed internet, which is significantly
behind the EU indicators (84.1%). The lack of 5G coverage
compared to the EU average of 45.7% further exacerbates
the situation. T. Gumennykova et al. (2023) explored the
impact of digital technologies on access to social services,
emphasising the importance of e-government. Current re-
sults showed that the index of online services in Ukraine
(0.81) almost corresponds to the EU average (0.82), which
indicates progress in this area.

Researchers D. Munandar et al. (2024) in their stud-
ies emphasise the potential of e-commerce as a driver of
economic growth. At the same time, in Ukraine, only 4.8%
of enterprises are engaged in e-commerce, which is signifi-
cantly lower than the European level (21.3%).

Evaluating digital transformation as a tool for moni-
toring and analysis is a key focus in research. In particu-
lar, T.L. Mesenbourg (2001) proposed three main areas
for assessing the digital economy, which include e-busi-
ness, e-commerce and technical infrastructure. These
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approaches have been applied in the current study, where
the state of e-commerce in Ukraine was assessed (only
4.8% of enterprises are engaged in online sales), which
is significantly behind the average level of EU countries
(21.3%). J. Haltiwanger & R.S. Jarmin (2000) supplement-
ed this approach, focusing on the demographics of the
workforce and its digital skills. The data obtained in the
current research showed that only 21.6% of the popula-
tion of Ukraine have basic digital skills, which is 6.9% less
than the EU average.

The methodologies of international organisations,
such as DESI from the European Commission, offer a com-
prehensive analysis of digital transformation. In particular,
the DESI index reflects the overall level of digitalisation of
the economy. In the current study, the DESI sub-indices
demonstrated a significant lag in Ukraine in the implemen-
tation of high-speed internet (only 46% versus 84.1% in the
EU) and the lack of 5G coverage, which is also noted in the
research of M. Olczyk et al. (2022). In addition, the digital
competitiveness index (IMD, 2022) focuses on the impor-
tance of investment in innovation, which is also confirmed
by the findings of this study on the lack of funding for inno-
vative development (0.5% of GDP in Ukraine versus more
than 2% in EU countries).

In general, the study largely confirms the results of oth-
er authors regarding the importance of digital technologies
for the economy. At the same time, differences in the levels
of integration of digital solutions, investment in innovation
and infrastructure indicate the peculiarities of the Ukraini-
an context, which require more detailed study.

Conclusions

The digital transformation of Ukraine’s economy is open-
ing up new opportunities for economic growth, increased
productivity and efficient resource management. The use
of automation, artificial intelligence, big data and other
innovative technologies allows for increased production

industries. Investments in digital technologies, scientific
research and innovation are key to increasing the compet-
itiveness of the economy. Despite the growth of the IT sec-
tor’s share in the GDP structure to 4.2%, Ukraine still needs
to increase the level of funding for innovative development,
which currently stands at only 0.5% of GDP, while in EU
countries this figure exceeds 2%.

Digitalisation promotes the effective use of natural,
financial, information and capital resources. For example,
process optimisation through digital solutions allows en-
terprises to reduce costs by 15-20%. At the same time, digi-
tal technologies stimulate the development of new markets
and products, increasing added value, which creates condi-
tions for new business models. However, the level of cloud
technology use among enterprises in Ukraine is only 10%,
which is significantly less than the EU average of 36.7%.
This indicates the need to intensify the digital transforma-
tion of small and medium-sized businesses.

The level of basic digital skills among the population of
Ukraine stands at 21.6%, which is 24.2% lower than the EU
average. Additionally, the proportion of ICT graduates in
Ukraine is 3.2%, which is 1.8% lower than the EU average.
The development of digital skills and education is critical-
ly important for strengthening the IT sector and providing
the economy with a highly skilled workforce. The analysis
also revealed significant shortcomings in the telecommu-
nications infrastructure: the lack of 5G coverage and inad-
equate broadband internet, with only 46% of the popula-
tion having access to high-speed connectivity, compared to
84.1% in EU countries.

The prospects for further research lie in the develop-
ment of effective strategies for integrating digital technol-
ogies into key sectors of the economy, assessing the impact
of digitalisation on inclusion, and exploring mechanisms
for attracting investment in digital infrastructure.
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Anotauis.  IudpoBa  TpaHchopMmalifs  ekoHOMikM ~ YKpaiHM  copuse  IMiABUINEHHI0  e(eKTMBHOCTI,
KOHKYPEHTOCIIPOMO>KHOCTI Ta MOfiepHisalil KII0YOBMX CEeKTOpPiB IIIAXOM ONTUMIi3alii 6i3Hec-mporeciB, po3BUTKY
iHppacTpyKTypu i1 €leKTPOHHOIO YpPALYBaHHS, a TAKOX CTMMY/TIOBaHHA LUQPPOBUX HaBUYOK HaceJeHHA. MeToro
HOCTiIKeHHA Oyla po3pobKa KOMIUIEKCHOI cyucteMu LudpoBoi TpaHchopMalil eKOHOMIKM YKpaiHu, 110 BPaXOBYeE
Cy4YacHi BUKIVKMU, MOXJIVBOCTI Ta HeOOXigHI MeXaHi3MM YIpaBIiHHA LVM IpoIecoM. MeTomosoria ROCIiiKeHHA
6asyBajiacs Ha aHali3i MDXHApOJHOTO HOCBiNY Y BIPOBaI>KeHHI IM(POBUX TEXHOJIOTIN, OLiHIli eKOHOMIYHUX BUTOJ
Bix nmdposisanii Ta BUBYEHHI BIUIVBY TeXHOJIOTi Ha e(peKTUBHICTD Aep)KaBHOTO yIpaBIIiHHA I 6i3Hecy. JocmimpkeHHs
TaKOXX BKJIIOYAJIO OIJIAL CY9aCHUX TPeHHIB y cdepi 1 poBoi eKOHOMIKY Ta OLIHKY IepCIIeKTUB iXHbOro 3aCTOCYBaHHA B
Ykpaini. OCHOBHI pe3y/IbTaTi JOCIiKeHHA MiATBEepANIN, 1o IMdpoBa TpaHcHOopMalisd eKOHOMIKY YkpaiHy BifkpuBae
HOBi MO>K/IMBOCTI /711 EKOHOMi4HOT O 3pOCTAHHS, MiIBUIIEHHA IPOlyKTUBHOCTI Ta KOHKYPEHTOCITPOMOXKHOCTI. [Tepexin
Io 1UQpoBol eKOHOMiKM YKpaiHM IIOBMHEH OyTHU CIIpSAMOBaHMII Ha CTBOPEHHS YMOB IS PO3BUTKY iHHOBAaIiTHMX
CEKTOPiB, 3HVDKEHHS 3a/IKHOCTI Bifl CMUPOBMHHOIO €KCIIOPTY Ta IiIBMIIEHHA NOJAHOI BAPTOCTI IPOJYKIIIL. Came Ha
LIbOMY 3pO0JIEHO Haro/I0C y Ipolieci CTBOpeHH: HallioHa/IbHOI cTpareril nudposoi TpaHcdopMalii, Aka Mae BKIIOYATH
po3BUTOK LMppoBoi iHPPaCTPYKTypy, HIATPUMKY IHHOBALiIHMX TEXHOJIOIiil, BIIPOBaIKeHHA HOBUMX IU(POBUX
cepBiciB y mepxaBHOMY yIpaBiliHHi Ta 6i3Heci. Oco6nmBa yBara npupinanacsa NuTaHHAM KibepOesmeky Ta 3aXMUCTY
[IepCOHA/IbHMX JaHUX B YMOBaX CTPIMKOro po3BUTKY L poBux pinteHp.[IpakTuyHe 3HaYeHHS JOCTII)KEHHA [IOJIATAE B
3aCTOCYBaHHI JI0T0 pe3y/IbTaTiB /11 po3poOKIM HalliOHaIBHUX CTparerii nudposisauii, o cipuATIMe eKOHOMIYHOMY
3pOCTaHHIO Ta iHTerpauii Ykpaiuu B I1o6anbHy HnppoBy eKOHOMIKY

Kniouosi cnoBa: 1udposi TexHomorii; ekoHOMiYHa MOJepHi3allifd; eeKTpOHHe YpsAAYBaHHA; iHHOBauil B 6isHeci;
nudposa iHppacTpykTypa; Kibepbesneka; undpoBi HaBUYKK
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