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The impact of changes in the demographic structure
of the national labour market
on macroeconomic indicators of Ukraine
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Abstract. The full-scale invasion of Ukraine by Russian troops on 24 February 2022 led to significant changes in the
Ukrainian labour market, which require a detailed analysis and understanding of their further dynamics. The purpose of
this paper is to find out how the changes in the demographic structure of the national labour market have affected Ukraine’s
macroeconomic indicators. Using such methods as statistical analysis, comparison, synthesis and forecasting, the study of
current demographic and economic indicators was conducted. The study obtained and analysed statistics on the forced
displacement of refugees both within Ukraine and abroad, taking into account age, gender, education and other demographic
indicators — at least 12 million Ukrainian citizens were relocated, 75% of whom are able-bodied and more than half of whom
have high professional qualifications. Separately, information on young people and students who continue or start studying
abroad was studied and conclusions were drawn on their assimilation in the new society and the likelihood of their return to
Ukraine. In the process of analysing the conditions for the growth of unemployment, the number of enterprises that ceased
operations due to hostilities or temporary occupation was calculated — both geographically, by region, and by type of ownership.
It turned out that in eastern Ukraine, the number of closed business entities reaches 80%, and almost a third of individual
entrepreneurs have ceased their activities. The study also forecasts the conditions for post-war reconstruction of Ukraine,
taking into account the fate of returning refugees and the country’s prospects for joining the European Union. The practical
significance of this study is to assess the impact of changes in the structure of the labour market on the Ukrainian economy.
The results may be useful for government agencies that are already formulating a strategy for Ukraine’s post-war recovery

Keywords: macroeconomic indicators of Ukraine; gross domestic product; index of business activity recovery of Ukraine;
labour market; demography

INTRODUCTION

Since the beginning of the full-scale military invasion of
Ukraine in February 2022, the life of Ukrainian society
has changed radically. All spheres of social and economic
life have been negatively affected by the war waged against
Ukraine - education, culture, healthcare, everyday life, etc.
The analysis of the national labour market deserves spe-
cial attention, as it has suffered the most since the begin-
ning of the war. A number of factors combined to cause
the Ukrainian human capital market to experience a dev-
astating cumulative effect, including the forced migration
of millions of able-bodied citizens, the mobilisation of men
and women of military age for war, and the actual destruc-
tion of businesses and damage to agricultural land where

people worked. Such changes could not leave the country’s
economic development unaffected - macroeconomic in-
dicators in 2022 and 2023 differed significantly from the
plans that had been calculated before the outbreak of full-
scale war. In the current realities, it has become crucial
to review and adjust Ukraine’s planned macroeconomic
indicators to make economic activity predictable, even in
the face of the crisis. A number of Ukrainian scholars have
devoted their research to this issue.

For example, L. Drobiazko (2023) analysed structural
shifts in the occupational and qualification employment
of the Ukrainian population and assessed the transforma-
tion of this market. It was noted that after the first shock in
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early 2022, when the labour market literally froze, a gradu-
al adaptation to the conditions of war began to take place.
However, according to the author, the existing destruc-
tive processes and the general uncertainty of the popu-
lation in the future indicate the absence of systemic fac-
tors for the structural restructuring of the national labour
market and the restoration of the demographic balance.
G. Chepurko (2022), in turn, notes the hereditary nature
of the Ukrainian economic crisis, as the full-scale invasion
began immediately after the end of the acute phase of the
COVID-19 pandemic. The only difference is that for the
rest of the world, it was an opportunity to finally restore
their national economies and return to full social life,
while for Ukraine, one crisis immediately turned into an-
other, even more severe and destructive one. Accordingly,
it is crucial for the Ukrainian labour market to create a
clear system of employment priorities, including the ex-
port of services, simplification of rules common to all par-
ticipants, and the preservation and development of human
capital. The imbalance of the labour market in Ukraine
and the existing imbalances in supply and demand were
highlighted by Vasylyeva et al. (2023). Among the most
significant negative factors, the authors named obstacles to
the free movement of labour, the loss of production capa-
city due to the war, and a general decline in living stand-
ards. Measures that could improve the demographic struc-
ture of the regions include the introduction of special
youth employment programmes, the creation of condi-
tions for continuous vocational education, and the intro-
duction of state standards for certain professions.

Another dimension of the problem of changing de-
mographics is the increase in unemployment. Many rep-
resentatives of small and medium-sized businesses have
lost their usual earning opportunities in the frontline area
and are forced to look for new livelihoods. As noted by
O. Nosova (2023), service sector entrepreneurs suffer from
the decline in the population of cities and villages on the
contact line. A. Rumiantsev et al. (2023) wrote about the
decline in the level of economic education, which man-
ifests itself in the training of insufficiently qualified spe-
cialists during the war. Such graduates cannot meet the
existing demand even in the national labour market, not
to mention the more demanding standards of EU coun-
tries. This problem can be solved, according to the authors,
with the help of modern digital technologies, remote ac-
cess to education and, accordingly, a greater coverage of
potential applicants. Z. Smutchak (2023) calls the current
demographic situation in Ukraine even more categorical-
ly — “collapse” and confirms the existence of a deep de-
mographic crisis and a number of acute socio-economic
problems in the country. In her opinion, regardless of
whether or not forced migrants return after the election,
Ukraine will face depopulation.

Thus, demographic issues have become extremely
acute since the beginning of the full-scale war in Ukraine.
However, few scholars have considered the direct rela-
tionship between the changing demographic structure of

human capital and macroeconomic indicators. The pur-
pose of this study is to find out how the changes in the de-
mographic structure of the Ukrainian labour market have
affected Ukraine’s macroeconomic performance.

MATERIALS AND METHODS

In the course of this study, the peculiarities of the demo-
graphic structure in Ukraine during the full-scale war and
their impact on the country’s economic development were
considered. In particular, the method of statistical analysis
was used to analyse migration processes and the condi-
tions of youth outflow, and the method of comparison was
used to compare current indicators with pre-war statistics.
The indicator was the number of applicants in Ukraine,
and additional factors were the total number of people
registered to take the national multi-subject test and the
number of people willing to take the test abroad. To obtain
objective data on the losses of the national labour mar-
ket, the demographic composition of citizens who were
forced to migrate abroad with the outbreak of full-scale
hostilities was considered - in terms of gender, age, edu-
cation, etc. A separate analysis was conducted of the plans
of forced migrants regarding the desire and conditions of
returning to Ukraine.

The study also analysed the challenges faced by the na-
tional economy in the human capital market. The structure
of employment and unemployment in the context of exist-
ing demographic changes by occupational groups was also
investigated. Since official unemployment data calculated
in accordance with the International Labour Organiza-
tion methodology have not been published since February
2022, expert opinions and the results of sociological sur-
veys were used to assess this indicator up to date. The mate-
rials used for this study included, in addition to the above,
operational data from the Information and Computing
Centre of the Ministry of Social Policy of Ukraine (2024),
the annual NBU inflation report (2022), monthly surveys
of enterprises from the Institute for Economic Research
and Policy Consulting (2023), and statistics from Solidarity
Fund PL in Ukraine (2024). As for the prospects for the
national labour market, the study analysed the general eco-
nomic environment and derived a business recovery index
that illustrates plans to restore and expand the activities of
Ukrainian enterprises. Separately, the index of changes in
the number of employees was presented by month, starting
in May 2022 and ending in January 2024.

Based on disparate information from the National
Institute of Sociological Research (2022) and other open
sources, a holistic picture of the impact of the war on the
demographic situation was formed by synthesis, especially
in terms of child protection and the problem of the forced
removal of Ukrainian children to the aggressor country. At
the same time, official statistics on the number of children
born in Ukraine over the past few years were provided.
Also, using the method of economic forecasting, based on
the used statistical data and expert opinions, the author
forecasts and describes options for further development
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of the demographic structure of the labour market in the
context of the involvement of foreign specialists in the eco-
nomic recovery of Ukraine.

RESULTS

The deterioration of the demographic structure of the na-
tional labour market has been observed since the outbreak
of the war in 2014 and the occupation of Crimea and par-
tial occupation of the eastern Ukrainian regions. However,
since February 2022, the situation has significantly worse-
ned. Thus, Ukraine has experienced a significant outflow
of labour, which has not yet been observed in the country’s
modern history. According to the Office of the United Na-
tions High Commissioner for Refugees (2024), as of 15 Feb-
ruary 2024, more than 6 million Ukrainians have moved to
Europe alone, and almost half a million more have moved
to other countries. Adding to these figures almost 5 mil-
lion more internally displaced persons, we can draw a
conclusion about the existing human resource potential of
Ukraine. Moreover, according to a survey conducted by the
Office of the United Nations High Commissioner for Refu-
gees, forced migration processes have had the greatest im-
pact on the most productive age groups of the population:
in Eastern Europe, almost half (47%) of refugees are aged
35-59, and a quarter (25%) are aged 18-34.

In terms of other demographic indicators, 85% of IDPs
are women, almost half (47%) have higher education, and
20% have vocational education. Obviously, the outflow of
such a large number of educated people of working age has
had a significant impact on the amount of human capital
in Ukraine. However, the most important demographic
threat is the outflow of young people as representatives of
human capital who are at the stage of forming their social
environment and habits of «adult life». Unlike those aged
30+, children and young people who receive a quality edu-
cation in Europe, form a social circle, learn the language of
the host country and get used to high standards of living
will have little incentive to return to post-war Ukraine. The
experience of the Yugoslav wars (1991-2001) shows that
only about half of forced migrants return home after the
war, mostly those who could not find a job and stopped
receiving social assistance. In most cases, the application of
programmes to provide a migrant with a one-time financial
assistance on condition of returning to their home coun-
try results in the migrant receiving this money, leaving for
their home country, and then returning to the country of
protection after a short period of time. Accordingly, based
on this experience, it can be predicted that the number of
refugees who will return to Ukraine after the end of the war
will not exceed 50%.

According to the website of the Educational ombuds-
man of Ukraine (2022), in the first academic year of the
full-scale war, more than half a million Ukrainian children
were integrated into the school systems of EU countries.
According to a survey of parents of such students, 40% of
children in 2022 studied simultaneously in two institutions:
full-time in a foreign school and remotely in a Ukrainian

school, another 35% studied remotely in Ukrainian schools,
and another 11% only in foreign schools. It is noteworthy
that only 40% of parents in 2022 had a clear intention to
return to Ukraine with their children after the end of hos-
tilities. This figure will continue to decline over time and
as the child’s socialisation in the new place deepens. These
risks also apply to students who were forced to continue
or start their studies in Europe due to the full-scale war.
According to the Ukrainian Centre for Educational Quali-
ty Assessment, while in 2021 the number of applicants in
Ukraine was 390,000, in the spring of 2022 the system reg-
istered only 229,000 applicants, a 40% decrease. Another
indicator of the migration of student youth — Report on
the results of the national multi-subject test in 2022 (2022).
According to this document, among those registered to
take the test in 2022, almost 14% (28,000 out of 201,000)
of future students took it while in 23 European countries.
Another danger factor should be taken into account: deve-
loped countries are interested in increasing their own hu-
man capital at the expense of donors, and thus the risks of
skilled young people not returning after completing their
studies abroad are increasing significantly.

In general, to consider the impact of changes in the
demographic structure of the national labour market on
Ukraine’s macroeconomic indicators, it is worth focusing
on three of these indicators: the number of enterprises
that were forced to cease operations, the Ukrainian busi-
ness recovery index, and the size of the gross domestic
product. Since February 2022, in addition to the brain
drain, Ukraine’s economy has been affected by a signi-
ficant reduction in employment. The temporary occupa-
tion of the territories in 2022-2024 and the expansion of
the war zone led a large number of successful and profita-
ble businesses to shut down completely or to significantly
reduce their business activities and lay off employees. Ac-
cording to the Labour Market Observatory portal, a fifth
of non-budget enterprises closed in the second quarter of
2022. The closer the region was to the frontline, the more
companies ceased operations: 77% of enterprises in Lu-
hansk region closed in the second quarter of 2022, 56% in
Donetsk region, 51% in Kherson region, 39% in Kharkiv
region, 30% in Zaporizhzhia region, 28% in Mykolaiv re-
gion, 15% in Kyiv region, 14% in Chernihiv region, and
12% in Sumy region. This led to the fact that in Ukraine
as a whole, even taking into account enterprises that were
relocated from their regions to safer areas, the total num-
ber of employees in the non-budget sector decreased by
15% in 2022, and among employees of individual entre-
preneurs, this figure reached 28%.

To understand the structure of the labour market du-
ring the war in more detail, Solidarity Fund PL in Ukraine,
in cooperation with the State Employment Service of
Ukraine (2023), conducted a special survey of Ukrainian
employers. According to its results, currently, on average,
60% of the staff of an enterprise, regardless of its size or
profile, are professionals and skilled workers. A diagram of
the survey results is shown in Figure 1.
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Figure 1. Professional structure
of the surveyed enterprises, %
Source: developed by the author based on data from the State
Employment Service of Ukraine (2023)

According to the employers’ survey, amid the la-
bour market contraction caused by the hostilities, skilled
workers were in the highest demand, which indicates an
increase in the overall professional level of the Ukrainian
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labour market during the war. Similar conclusions can be
drawn from the analysis of unemployment in 2022 and
2023. Since official statistics based on the ILO methodol-
ogy have not been published since February 2022, these
indicators can be calculated indirectly, based on soci-
ological surveys and qualified expert opinions (Fig. 2).
According to the annual NBU inflation report (2022),
in the first year of the full-scale war, the unemployment
rate is likely to have exceeded 30%, which is extremely
disruptive for the national labour market and has serious
negative consequences (including delayed ones) for the
national economy. When studying demographic changes
in Ukraine during the large-scale war, it is also worth con-
sidering that since February 2022, official information on
births and deaths has also not been published for security
reasons. However, a number of companies and projects,
such as Opendatabot (2024), analyse information from
open sources and use it to generate statistical reports and
track the dynamics of changes in indicators. These data,
along with official reports, are shown in Figure 3.
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Figure 2. Dynamics of changes in the unemployment rate, %
Source: developed by the author based on NBU inflation report (2022)
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Figure 3. Birth rate in Ukraine by years, children
Source: developed by the author based on data from the State
Statistics Service of Ukraine (2022) and Opendatabot (2024)

If we compare the figures for 2022 and 2023 obtained
from open sources with the dynamics of the previous few
years, we can note a significant decline in the birth rate,
which, strategically, is also a negative factor in terms of
labour supply. To understand the overall trends in the
national economy in the context of changes in demogra-
phic indicators, it is also worth analysing the dynamics of

business recovery. According to the Monthly Enterprise
Survey for December 2023 by the Institute for Economic
Research and Policy Consulting (2023), starting in May
2023, there has been a certain stabilisation of the activity
recovery index with a slight upward trend (Fig. 4).
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Figure 4. Index of business activity recovery
Source: developed by the author on the basis of monthly reports of
the Institute for Economic Research and Policy Consulting (2023)
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As can be seen from the infographic, the most severe
challenge to this macroeconomic indicator in the ana-
lysed period occurred at the end of 2022 and beginning
of 2023, when the Index reached negative values, but as
of the end of 2023, the situation levelled off. At the same
time, only 13.2% of the surveyed businessmen, describing
the current state of affairs at their company, indicated a
deterioration in the situation, 63.6% stated that the situ-
ation had improved, and the share of those who believe
that business activity has not changed was 20.2% at the
end of the year. Translating the expectations of Ukraini-
an businessmen for the future into the labour market, the
statistics on changes in the number of employees will be
indicative. Since statistics were not processed in the first
months of the full-scale war, the analysis was conducted
from May 2022. The data in Figure 5 shows that the indi-
cators stabilised throughout 2023 and demonstrates that
the surveyed managers do not expect significant changes
in the number of employees in the first months of 2024.
The share of business owners planning to increase staff in-
creased from 2.8% to 5.1%, while 6.7% of entrepreneurs
predict a reduction in the number of employees (previous-
ly 6%). All of this indicates a relative fixation of the range
of labour market indicators, but not a significant improve-
ment or recovery of the economy.
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Figure 5. Index of changes in the number of employees
Source: developed by the author on the basis of monthly reports of
the Institute for Economic Research and Policy Consulting (2023)
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When talking about the imbalance in the labour mar-
ket caused by demographic factors, it is important to take
into account not only the actual, current impact on the
economy, but also the long-term consequences. In this
context, the situation with childhood protection is of ut-
most importance. The statistics on schoolchildren who
were forced to migrate abroad with their parents and no
longer plan to return to Ukraine were mentioned above. In
addition, there are a large number of children who have re-
mained in the country but have been subjected to psycho-
logical pressure or even physical violence by the occupiers.
Formally, the right to protection and care for children af-
fected by armed conflict is defined in Articles 38 and 39
of the UN Convention on the Rights of the Child (1989).
In particular, Article 39 of the Convention requires States
Parties to take all appropriate measures to promote the
physical and psychological recovery and social integra-
tion of child victims of war. However, in practice, children
whose homes were destroyed by the occupiers and whose
parents were often killed do not always have the oppor-
tunity for psychological recovery. Moreover, with the fur-
ther development of the war and regular enemy air attacks
throughout Ukraine, the psychological state of children
affected by the war is deteriorating. In the future, this will
have an impact on the quality of human capital, educatio-
nal and professional opportunities of the “children of war”

There is a separate issue of deportation of Ukraini-
an children to the occupying country, which is prohibit-
ed by a number of conventions. According to the Radio
Liberty website, the number of children actually abducted
from Ukraine has already reached 700,000 (Over 700,000
Ukrainian..., 2023). Even if all perpetrators of these war
crimes are punished in the future, the prolonged psycho-
logical pressure on children in a hostile environment will
affect their personal development in the future, which
will also call into question the ability and willingness of
these citizens to return to Ukraine in the future. All of the
above factors of changes in the demographic structure of
Ukraine have a significant impact on the national labour
market, and, as can be seen, it is mostly negative. Accor-
dingly, the current state of the economy - one of the most
objective macroeconomic indicators, gross domestic prod-
uct (GDP) - is shown in Figure 6.
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Figure 6. GDP of Ukraine, billion USD
Source: developed by the author based on data from The World Bank (2022)
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The graph in Figure 6 shows the key dramatic changes
in the Ukrainian economy in recent decades: gradual
growth from 2000 until the global crisis in 2008; then a new
stage of recovery, which ended with the outbreak of war
and the temporary occupation of part of the country’s ter-
ritories in 2014; economic growth again, reaching a historic
GDP peak in 2021, followed by a new wave of external ag-
gression and, consequently, another economic downturn in
2022. Thus, it can be reasonably concluded that the demo-
graphic imbalance that is inevitable in a country at war has
a significant impact on the labour market, national human
capital, and all economic indicators without exception. It
is noteworthy that the formation of reasonable plans and
forecasts in such a situation is extremely difficult due to the
inability to predict the end of hostilities.

However, it is already possible to predict that when the
war ends and Ukraine begins its recovery, the country will
face a personnel issue. Former military personnel returning
to their pre-war professions will need some time to restore
their skills and master the technological changes that have
taken place during the war. Many citizens who have already
become accustomed to their new places of residence will
refuse to return, and a large number of guest workers and
labour migrants from countries with predominantly low
economic levels and possibly different cultural values will
claim their place. Moreover, some citizens of the aggressor
country will also express their desire to live and work in
Ukraine. Accordingly, the authorities and public associa-
tions should already be shaping legislation and preparing
society for such developments in advance.

DISCUSSION
The impact of demographic changes caused by various
reasons on the volume and quality of human capital is quite
significant, as can be seen from the materials of this study.
Understanding the cause-and-effect relationship in this
area, it is possible to formulate forecasts of further deve-
lopment and manage the growth of the national econo-
my. At the same time, Ukraine is a certain research area
for observing various social and economic phenomena, as
military operations of this scale have not been seen on the
European continent for eighty years.

T. Boeri (2022), studying the prospects for labour mar-
ket recovery in Ukraine, believes that the war, for all its
tragedy, is a good reason not only to rebuild, but also to
radically reformat the principles of human resource mana-
gement. The author believes that when planning the post-
war reconstruction of Ukraine, it is necessary to take into
account all the mental and physical consequences that will
affect former military personnel who will return to their
civilian professions. A similar vision is presented in this pa-
per, since during the war years almost all professional fields
have undergone updates and improvements that need to be
mastered by veterans. Accordingly, this will reduce their
competitiveness in the labour market for a certain period.

Predicting the impact of a full-scale invasion, H. Kulu et
al. (2022) in their article in March 2022 predicted a 16%

reduction in Ukraine’s population and an increase in its
average age. Emphasising that the greatest demographic
changes would affect the working-age population and chil-
dren, the authors were confident of significant human and
economic losses in Ukraine and long-term negative demo-
graphic consequences. The statistics above confirm this
assumption, and there are no detailed and comprehensive
programmes for the return of refugees to their homeland
after the war. The most worrying thing is that the current
situation will inevitably lead to another demographic hole
in the next generation - in 20-25 years.

P. Strzelecki et al. (2022), in turn, studied the other side
of the flow of forced labour migrants from Ukraine - its im-
pact on the economies of recipient countries. Using Poland
as an example, they examined the situation when an un-
precedented flow of highly skilled and educated labour mi-
grants faced high demand for labour, which led to a rapid
and powerful positive effect on the Polish economy. As
noted above, professional placement in a new location is
a factor that reduces the likelihood of a migrant’s return
to their home country, and this may have a negative im-
pact on the future recovery of the Ukrainian economy. The
peculiarity of the demographic structure of Ukrainian re-
fugees in Poland was also noted by M. Duszczyk & R. Kacz-
marczyk (2022). According to their research, the composi-
tion of migrants differs significantly from previous waves of
guest workers in that they have a large number of children,
which has an impact on their mothers’ work schedules.
However, over time, this problem will become much less of
an issue as children are enrolled in local kindergartens and
schools. Consequently, after such in-depth assimilation, it
will be even more difficult for refugees to return to Ukraine.

The issue of the conditions for refugees to return to
Ukraine from Europe, which is raised in this paper, was
previously studied by U. Dadush & R. Weil (2022). Hav-
ing analysed the statistics of voluntary return of refugees to
their poor countries, the authors conclude that Ukrainian
emigration will bring short-term costs to Europe, but long-
term economic benefits and advise migration services to
show additional loyalty to war victims. However, it is worth
noting that if a large number of skilled Ukrainian workers
receive preferences abroad and stay there, Ukraine’s reco-
very from the war will be complicated. It is necessary to
realise that in this matter there is a conflict of interest be-
tween the Ukrainian state and friendly countries that have
agreed to shelter refugees during the war. How to resolve
this conflict without complicating relations with them is a
future subject for discussion with all stakeholders.

The impact of war-related stress on the socio-demo-
graphic factors mentioned in this paper was studied by
S. Fel et al. (2022). According to their conclusions, one
of the preventive measures against the development of
post-traumatic stress is continuing education and related
socialisation. Thus, improving one’s professional level in
crisis situations is not only an economic but also a psy-
chological factor. A study of the psyche of Ukrainians in
the first, most difficult weeks of the full-scale invasion was
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conducted by W. Xu et al. (2022). The tests showed that out
of a sample of 800 adult Ukrainians, almost 53% showed
symptoms of psychological distress and 47% showed signs
of depression. Accordingly, such large-scale mental changes
in citizens have significantly affected the quality of human
capital and, ultimately, the demographic structure of the
labour market. As can be seen from the materials of this
study, the problem is significant, but with sufficient sup-
port from the state, it can be solved.

V. Vus & I. Esterlis (2022), considering a plan for the
psychological recovery of Ukrainian civilians after a large-
scale invasion, believed that this war has a much greater
impact on demographic indicators than any conflict in
previous decades. The authors noted that the modern de-
veloped information space ensures the instantaneous dis-
semination of information, including negative informa-
tion, which affects the ability of each individual to work
and the labour market in general. According to the above
materials and this study, almost all citizens of Ukraine
have gone through several stages of acceptance of the new
reality, from despair to fatalism. Since a large number of
internally displaced persons have not been able to over-
come the psychological deadlock and have lost the ability
to engage in socially and economically useful activities for
some time, this has had negative consequences for the la-
bour market in Ukraine as a whole.

The closed nature of certain statistics in Ukraine and
the ways in which they can be obtained through the indi-
rect open sources mentioned above have been the subject
of a study by D. Leasure et al. (2023). Using data from
social media, in particular Facebook, combined with pre-
war data, the researchers built a real-time monitoring sys-
tem that allowed them to track the movement of people by
age and gender and, accordingly, extrapolate conclusions
about demographic changes to the national level. Similar
calculations based on social media data with similar re-
sults were also made by F. Rowe et al. (2023). This expe-
rience of “bypassing” the blocking of official information
can also be used by the enemy, so it is worth considering
additional ways to ensure the protection of demographic
data during war.

Post-war reconstruction, without which Ukraine’s con-
tinued existence as a state is impossible, will be a serious
challenge for Europe and the world, as many things have to
be created from scratch. The planning of the country’s reviv-
al, which is the subject of this paper, and the development
of algorithms for rebuilding entire economic sectors are
actively discussed in the scientific community. For exam-
ple, J. Gravingholt et al. (2023) believe that Ukraines re-
construction is beginning now, even before the end of
hostilities. By granting Ukraine the status of a candidate
for membership, the European Union has demonstrated to
the world the priorities for further joint development. Fi-
nancial and technological assistance in reconstruction can
give an additional impetus to the country’s “green trans-
formation” and achievement of sustainable development
goals. A well-known Swedish-American economist and

diplomat, a leading international expert on national eco-
nomies of the former USSR, A. Aslund (2023), in his arti-
cle on the reconstruction of post-war Ukraine, emphasises
the importance of financing such work and predicts that
the labour market will flourish to the point where it will
require specialists in all sectors.

When planning the recovery of the labour market in
Ukraine and the return of macroeconomic indicators at
least to pre-war levels, it is very important to take into ac-
count the specifics of the national agro-industrial complex
(AIC) and the working conditions of its employees. S. von
Cramon-Taubadel and O. Nivievskyi (2023) estimate that
as of autumn 2022, the total losses from the war in Ukrai-
nian agriculture reached almost USD 42 billion. Since the
tull restoration of Ukrainian agricultural land is possible
only after complete demining and reclamation, this should
be taken into account when planning the timing of the
normalisation of the demographic structure of the agricul-
tural labour market.

CONCLUSIONS
The situation in which Ukraine and its economy found
themselves at the end of February 2022 was close to criti-
cal. The will of the citizens, the Armed Forces of Ukraine
and the assistance of partner countries helped the coun-
try to survive the first, most difficult months and prevent
the destruction of its statehood. However, the demographic
structure of Ukraine’s labour market was affected by ex-
tremely powerful negative factors. More than 6.5 million
people were forced to go abroad, and about 5 million more
lost their homes and jobs and became internally displaced.
At the same time, 75% of migrants to European countries
are able-bodied individuals, half of whom have higher edu-
cation, which means that their skilled labour strengthens
the macroeconomic performance of the recipient countries,
not Ukraine. Of particular concern is the large number of
children and young people who are forced to adapt to new
living and educational conditions during forced migration.

The study reasonablyleads to the conclusion that chang-
es in the demographic structure of the national labour mar-
ket have affected Ukraine’s macroeconomic indicators as
follows: the number of enterprises that were forced to cease
operations — 15-30%; Ukraine’s business activity recovery
index - 0.5 (as 0f 01.12.2023); GDP - USD 160.5 billion (as
of 2022). Regarding the economic features of the post-war
recovery and the immediate prospects, it should be taken
into account that, firstly, as mentioned above, about 50%
of refugees will no longer return to Ukraine, and, secondly,
experts predict Ukraine’s accession to the EU in 2029-2033.
As a result, Ukrainian citizens will have the opportunity to
move freely within the EU and be legally employed, which
will also have a significant impact on both demographics
and the country’s economy.

When formulating plans for post-war recovery, it is
also very important to take into account the significant in-
flow of foreign labour migrants who will participate in the
country’s recovery and the fact that most workers who will
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enter Ukraine under state programmes to attract immi-  to further disrupt the demographic structure. The deve-
grants will see Ukraine solely as a “springboard” to Europe  lopment of theses for such rules of coexistence could be the
or the United States. In addition to white-collar workers  subject of a future study.

from developed countries, this wave will inevitably include

the vast majority of low-skilled workers from developing ACKNOWLEDGEMENTS

countries, who will bring their own habits and cultural = None.

codes to Ukrainian society. Accordingly, it is necessary to

think in advance about programmes for assimilating this CONFLICT OF INTEREST

human capital into the Ukrainian labour market so as not  None.
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AHoTaLiq. IloBHOMacIiTabHE BTOPTHEHHS POCIIIChKMX BiliChK B YKpaiHy 24 motoro 2022 poKy IpK3BeIo A0 CYTTEBUX
3MiH Ha YKpalHCbKOMY PMHKY IIpalli, 0 IOTPeOyIOTh IeTaIbHOTO aHaJIi3y Ta pO3YMiHHA IX IOFa/bIIO]l AMHAMIKY.
Merta niei po6oTu — 3’sACyBaTH, AK BIUIMHY/IU 3MiHM JeMorpadiuHol CTPyKTYypy HalliOHaJIbLHOTO PUHKY IIpali Ha
MaKpOeKOHOMIUHi MOKa3HMKM YKpaiHu. 3aBIAAKM TaKMM METOJaM, IK CTATVCTUYHNIT aHali3, HOPiBHAHHA, CUHTE3 Ta
IIPOTHO3YBaHH:A, Oy/I0 IIpOBefieHe TOCTIIKeHH A aKTya/IbHUX AeMOrpadidyHnX Ta eKOHOMIUYHVX IIOKasHMKIB. Y pe3ynbTari
HocIifkeHHA OyTa OTpMMaHa Ta IIpoaHali30BaHa CTaTUCTVKA BUMYILIEHOTrO IepeMilljeHH: ODKeHIIB AK Y cepennHi
YkpalHn, Tax i 3a ii KOpAOH 3 ypaxyBaHHsAM BiKy, CTaTi, OCBiTK Ta iHIMX leMorpadiIHNX OKA3HUKIB — BCHOTO 6YIIO0
PeIOKOBaHO, MiHIMYM, 12 MiNIbITOHIB YKpaiHCbKUX IPOMaZisH, 75 % 3 SIKUX € Ipalle3laTHIMI, a 6i/blile IOJIOBMHI MAIOTh
BUCOKY npodeciliny kBami¢ikaniro. OxpeMo 6y10 BUBYeHO iH(OPMAIIiIO IO/I0 MOIOA] Ta CTYAEHTCTBA, AKi IPOLOBXYIOTh
a60 IMOYNHAIOTh HABYaHHA 32 KOPJJOHOM, Ta cOpMOBaHO BUCHOBKH OO IX acHMINAIil y HOBOMY CyCIinbCTBi Ta
BiporifHicTh ix moBepHeHH:A B YkpaiHy. Y Ipolieci aHa/li3y YMOB 3pOCTaHHA IIOKa3HVKIB 6e3po0iTTs, 6y1a mopaxoBaHa
KiIBKiCTb MiJIIPYEMCTB, 0 IPUIIVHIIIN CBOIO Jis/IbHICTD Yepe3 6010Bi il UM TMMYaCOBY OKYyIALlilo — K y reorpaditHoMy
pos3pisi, mo o6macTax, Tak i 1o GopMi BIACHOCTI MiAIPUEMCTB. BUABMIOCH, 1110 Ha CXOfi YKpalHU KilbKiCTh 3aKpUTUX
cy6’eKTiB nifIpreMHNIbKOI HisnbHOCTI cArae 80 %, Ta, B TOMY YMCI, MaiKe TpeTHA PisMYHUX 0CiO-IignpueMuiB
IPUIMHWIY CBOXO AisIbHicTD. Takox 6y/I0 CIpOrHO30BaHO YMOBM IIOBOEHHOI BiffOynoBy YKpaiHu 3 ypaXyBaHHAM L0
61XKeHIiB, AKi HOBEPHYTbCH, Ta IIePCIEKTUB BCTYIY Kpainu 1o €Bporneiicbkoro Coosy. [IpakTiyHa 3HAYMMICTb IIbOTO
IOCIIPKEHH TIOJIATA€ B OLHII BIUIMBY 3MiH CTPYKTYPM PUHKY IIpalli Ha eKOHOMIKY YKpainu. PesynbraTit po60Tu MOXyTb
Oy TV KOPJCHI ilep>kaBHUM CTPYKTypaM, 110 BXe 3apa3 pOpMYIOTb CTpaTerilo IOBOEHHOTO BiTHOBIEHHA YKpalHu

KnioyoBi cnoBa: maxpoeKoHOMIYHI TOKa3HNMKM YKPAIHI; BaJIOBNUI BHY TPIIIHIiT IPORXYKT; H/EKC BiTHOB/IEHHSI [{I/IOBOI
AKTUBHOCTI YKpaiHV; pMHOK IIpalli; temMorpadis
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Abstract. In modern environment, ensuring the development of the renewable energy sector is significant for achieving the
country’s sustainable development goals. The introduction of a mechanism for guaranteeing the origin of electricity is one
of the most effective ways to develop renewable energy, and therefore its study is relevant. The purpose of this study was to
analyse the approaches to the functioning of the market of guarantees of electricity origin in the EU countries and compare
them with the situation in Ukraine. The principal methods of the study were forecasting (prospects for the implementation
of energy origin guarantees in Ukraine) and comparison (approaches to the formation of the mechanism of energy origin
guarantees in Ukraine and the EU). The study noted the overall role of renewable energy for the development of any
country and Ukraine specifically. All the main positive components that arise in countries in the development of this area
were described in detail. The instrument of guarantees of energy origin stays effective for achieving the goals of renewable
energy development in Ukraine. Considering the specific features of the rules for selling renewable energy guarantees, the
study concluded that they are useful both for stimulating the development of the sector and for disseminating information
about the need to improve the state of the renewable energy sector in Ukraine and globally. The study assessed what steps
has Ukraine taken to adopt and implement this mechanism. Information on EU countries was also examined. The gradual
increase in demand for such instruments every year since 2019 indicates not only the popularity of this practice, but also
its need among all market players. It was shown that, after the start of Russia’s full-scale invasion of Ukraine, the foreign
trade balance turned negative, i.e., the volume of electricity purchases exceeded the volume of sales. The findings of this
study can be used to formulate a long-term strategy for the development of a mechanism for guaranteeing the origin of
electricity in Ukraine by public authorities

Keywords: social responsibility; sustainable development; crisis resilience; green economy; strategic security

INTRODUCTION

The development of green energy plays a vital role in pro-
moting sustainable development: it is the key to ensuring
this concept, as it allows meeting the needs of modern so-
ciety without harming the environment and future genera-
tions. The development of green energy also helps to reduce
dependence on coal and other limited energy sources, re-
duce greenhouse gas emissions such as carbon dioxide and
methane, create new jobs, and increase energy independ-
ence. The development of this concept ensures a compre-
hensive improvement of the country’s development level.

Considering the above factors, the production of this
kind of energy and support for its producers becomes an
essential issue. For this, various mechanisms are being

created, one of which is the guarantee of energy origin: it
allows renewable energy companies to sell certificates on
the secondary market and thus assure their consumers that
the energy they will consume will come from renewable
sources. In Ukraine, this area is only beginning to develop,
while in the EU it is much more widespread. More active
work in this area could allow for greater cooperation with
EU countries in the context of exporting renewable electric-
ity. Considering of this, the study of the specifics of this sys-
tem in the European Union and Ukraine stays important.

O. Chumachenko (2022) investigated the role of re-
newable energy sources in the energy balance of Ukraine.
Based on the analysis of statistical data, the researcher
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concluded that the country should pay much greater atten-
tion to the development of renewable energy to achieve the
relevant sustainable development goals than it currently
does. A.V. Voronin & PI. Panasyuk (2022) also noted that
renewable energy in Ukraine is developing steadily and has
promising prospects. Particular attention was paid to the
prospects of biomass energy, considering the large number
of agricultural enterprises in Ukraine. With this in mind,
the researchers called for a much larger flow of investment
in the sector to ensure its more rapid development.

K.O. Kuznetsova & O.0O. Boyko (2023) also noted that
the introduction of renewable energy sources in Ukraine is
a crucial step in ensuring energy security and sustainable
development, especially during and after the war. The re-
searchers noted the need to assess the impact of each type
of renewable energy and investigate the nature of their in-
teraction to increase the possibilities for sustainable deve-
lopment in Ukraine. P.D. Lezhdenyuk & A.V. Sytnyk (2022)
noted the growing role of guarantees of energy origin to
ensure cleaner electricity production in Ukraine. Attention
was also paid to the problems that exist in this area, namely
the inaccuracy and non-transparency of green energy cer-
tification. Nevertheless, the study paid little attention to the
possibilities for improving the situation. B.O. Burykin et
al. (2022) considered approaches in the context of guaran-
tees of origin of renewable energy in the European Union,
but also did so rather briefly, focusing primarily on the sig-
nificance of introducing this kind of technology.

I. Matyushenko et al. (2022) studied the investment cli-
mate of the EU and Ukraine. They showed that Denmark,
Sweden, the Netherlands, Germany, and Finland had the
highest scores on the selected indices analysed, while Croa-
tia, Greece, Bulgaria, Romania, and Ukraine had the lowest
scores. Based on the analysis conducted, the researchers also
made certain recommendations for improving the situa-
tion in Ukraine: they most often focused on anti-corrup-
tion measures, restarting and reforming the judicial sys-
tem, creating financial incentives for investors, simplifying
bureaucratic procedures.

The literature analysis suggests that although Ukraine
is actively researching the role of renewable energy sources,
little attention has been paid to the mechanisms of ener-
gy origin guarantees, their capabilities, and benefits for
the state. Considering this, the purpose of this study was
to analyse approaches to the development of a mechanism
for guaranteeing the origin of energy in the European Uni-
on and Ukraine. This allows identifying the areas where
Ukraine is still falling behind the rest of the world and offer
recommendations for government officials on how to im-
prove the situation.

MATERIALS AND METHODS
The research period was defined as 2019 to 2024. The study
also used some statistical data for the analysis, namely, those
related to the number of transactions in the trade in guar-
antees of origin in the European Union. This information
was taken from the website of the Association of Issuing

Bodies (2024), an association that promotes the use of the
standardised system of the European Energy Performance
Certificate System. The data on the number of transactions
of guarantees of origin was disaggregated, which made it
possible to estimate both the total number of transactions
and the number of transactions by individual categories,
such as export, import, issue, transfer. Furthermore, it is
worth noting that the data for 2024 is provided only for the
period up to June. The study also generated annual data for
this period under the assumption that the average transac-
tion volume for these three months would stay the same
for the entire 12 months.

The study also used certain components of the regu-
latory framework, namely Resolution of the Cabinet of
Ministers of Ukraine No. 227-2024-p “On the Introduc-
tion of Guarantees of the Origin of Electricity Produced
from Renewable Energy Sources” (2024). It describes the
mechanisms of the procedure for maintaining a register of
guarantees of origin of renewable energy, registration of
electricity facilities and power plants for obtaining guaran-
tees, issuance, circulation, and redemption of guarantees of
origin, and inspections of facilities to confirm renewable
energy production. It sets out the principles for confirming
the origin of energy in a very comprehensive manner to
prove that it was produced from renewable sources.

The information from Directive of the Europe-
an Parliament and of the Council No. 2009/28/EC “On
the Promotion of the Use of Energy from Renewable
Sources and Amending and Subsequently Repealing Direc-
tives 2001/77/EC and 2003/30/EC” (2009) was analysed.
The Directive explains a considerable number of principles
related to the development of renewable energy. It estab-
lishes a general framework for the promotion of renewable
energy, including binding national targets for the share of
renewable energy in energy consumption and transport,
explains the rules for the transfer of statistical data, joint
projects with other countries, administrative procedures,
information dissemination, training and grid access for
renewable energy sources; it also describes the principles
of operation of guarantees of origin within the association.

This study employed a considerable number of scien-
tific methods. The comparison method was used to assess
the approaches to the development of the mechanism of
guarantees of energy origin in Ukraine and the EU coun-
tries. The analytical method was also used to assess the sit-
uation with the development of the market of guarantees
of origin in the EU to assess the possible course of events
in Ukraine. The forecasting method was used to form an
understanding of the possible future course of events in the
context of the development of this mechanism in the coun-
try based on the available information about it in the cur-
rent conditions, as well as on the example of EU countries.

RESULTS
For Ukraine, like all other countries, renewable energy is
one of the key areas for further development. The deve-
lopment of renewable energy sources helps to reduce the
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country’s dependence on energy imports, especially oil and
gas, which increases the country’s energy security. The use
of such energy sources helps to reduce emissions of harm-
ful gases and other pollutants into the atmosphere, which
contributes to improving the quality of the environment
and public health. The development of the renewable
energy sector is contributing to the creation of new jobs
in the areas of production, installation, maintenance, and
research (Alper & Oguz, 2016; Zhang et al., 2021). How-
ever, the key thing is that the use of clean energy from
renewable sources allows businesses and the government
to increase their social responsibility to society by reduc-
ing the negative impact on the environment and public
health. Ukraine has considerable potential for renewable
energy development due to its abundant natural resourc-
es, such as solar and wind energy, biofuels, hydropower,
and even geothermal energy. The development of this in-
dustry is somewhat problematic in the context of the war:
moreover, a significant amount of resources has been lost.
Considering this, the use of various approaches to stimu-
late the development of this industry is still important in
Ukraine’s current strategy. This also applies to the use of
such a mechanism as guarantees of electricity origin.

Guarantees of energy origin are an essential financial
mechanism for increasing investment attractiveness in the
energy sector. It is used to stimulate the production and
consumption of “green” electricity, i.e., energy generated
from renewable sources such as wind, solar, hydropower
(Kyzym & Rudyka, 2018). The basic idea is that energy
companies that produce green electricity receive special
certificates for each megawatt-hour of such energy pro-
duced. These certificates can be sold on the internal or ex-
ternal market. This approach generates additional income
for green energy producers, making their projects more
attractive to investors. Guarantees of origin also contri-
bute to the transparency of the electricity market and help
consumers to be informed about the source of electricity,
allowing them to make an informed choice in favour of
clean energy. These mechanisms help to reduce depend-
ence on coal and other harmful energy sources, promote
the production of green energy and contribute to the over-
all improvement of the environment.

The popularity of this instrument within the European
Union is only growing. This is evidenced by some statistics.
Specifically, the volume of transactions in this area is grow-
ing rapidly, as presented in Figures 1, 2.
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Figure 1. The number of transactions of energy guarantees in the European Union in 2019-2024, mln Tw/h

Notes: data for 2024 is provided for a period of 3 months

Source: compiled by the author of this study based on data from Association of Issuing Bodies (2024)
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Figure 2. Data on the number of transactions
of guarantees of origin in the European Union
in 2019-2024, bln Tw/h

Notes: data for 2024 are provided for a period of 3 months; dashed
line values indicate projected data for the whole year, based on the
data for the first three months
Source: developed by the author of this study based on data from
Association of Issuing Bodies (2024)

As Figures 1, 2 show, the number of transactions of
diverse types related to the purchase or sale of guarantees
of energy origin is constantly growing. This demonstrates
the effectiveness of this initiative, as well as the benefits
for all market participants, including renewable energy
producers. It is also important to analyse data related to
the purchase and sale of energy abroad, particularly in the
EU countries. Data broken down by import and export
volumes is presented in Tables 1-3. As Tables 1-3 show,
for different countries, Ukraine becomes an exporter and
an importer, respectively, at different times. Thus, be-
fore 2023, Ukraine was more of an exporter of electrici-
ty to Europe, while since 2023, due to Russia’s strikes on
the energy infrastructure, the country has increasingly
needed to import electricity to supply consumers. The
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solution to avoid being so vulnerable to attacks on key
critical infrastructure is to decentralise the energy system
and transition it to renewable sources. The price of energy

roughly estimated using day-ahead market indices (DAM)
(Table 4). Using the data in Table 4, one can roughly esti-
mate Ukraine’s losses from electricity imports. This infor-

for energy trade between Ukraine and other countries was

mation is presented in Figure 3.

Table 1. Data on electricity exports by Ukraine to selected European countries in 2020-2024, MWh

Year 2020 2021 2022 2023 2024*
Hungary 2,110,181 1,570,433 192,840 0 43,959
Slovakia 41,279 301,453 461,668 150,052 27,465
Romania 868,262 642,412 337,687 14,698 46,291

Poland 1,489,718 811,506 1,079,790 53,370 76,508

Total 4,509,440 3,325,804 2,071,985 218,120 194,223

Notes: * - data are based on information until June 2024
Source: developed by the author of this study based on Energy Map (2024)

Table 2. Data on Ukraine’s electricity imports from selected European countries in 2020-2024, MWh

Year 2020 2021 2022 2023 2024*
Hungary 516,096 66,449 25 0 416,193
Slovakia 1,473,699 308,149 4,245 558,574 296,506
Romania 89,397 40,608 2 103,062 245,908

Poland 0 0 0 60,678 114,446

Total 2,079,192 415,206 4,272 722,314 1,073,053

Notes: * - data are based on information until June 2024
Source: developed by the author of this study based on Energy Map (2024)
Table 3. Electricity trade balance of Ukraine with European countries in 2020-2024, EUR

Year 2020 2021 2022 2023 2024*
Hungary 1,594,085 1,503,984 192,815 0 -372,234
Slovakia -1,432,420 -6,696 457,423 -408,522 -269,041
Romania 778,865 601,804 337,685 -88,364 -199,617

Poland 1,489,718 811,506 1,079,790 -7,308 -37,938

Total 2,430,248 2,910,598 2,067,713 -504,194 -878,830

Notes: * — data are based on information until June 2024
Source: developed by the author of this study based on Energy Map (2024)
Table 4. DAM prices in selected EU countries and Ukraine in 2020-2024, EUR/MWh
Year 2020 2021 2022 2023 2024* Change
Hungary 39 113.85 271.7 106.82 71.04 82%
Slovakia 34.01 102.75 264.94 104.73 70.57 107%
Romania 39.47 111.42 265.3 103.74 72.71 84%
Poland 46.65 87.03 166.72 111.65 82.66 77%
Ukraine 42.17 56.61 78.23 85.42 79.11 88%

Notes: * — data are based on information until June 2024
Source: developed by the author of this study based on Energy Map (2024)
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Figure 3. Data on Ukraine’s losses/income
from electricity trade (deduction of electricity imports
from exports) in 2020 to 2024, mln EUR
Notes: * - data are based on information until June 2024
Source: developed by the author of this study based on Energy
Map (2024)

As Figure 3 shows, Ukraine has had a negative ba-
lance of foreign trade in electricity since the beginning
of Russia’s full-scale invasion of Ukraine: the values were
-57.3 mln EUR in 2023 and -62.5 mIn EUR in 2024, which
could have been saved if renewable energy sources had
been better developed in the country. In the European
Union, the principles of application of guarantees of ener-
gy origin are described in the Directive of the European
Parliament and of the Council No. 2009/28/EC (2009).
It describes that guarantees of origin are primarily used
to prove to customers that energy comes from renewable
sources, preventing double counting and other analo-
gous errors (Bekun, 2022). Guarantees of origin can be
transferred between holders but should not be sold: the
Directive also describes that the sale of such certificates
can support energy producers and increase the efficiency
and widespread use of energy among other countries. Im-
proving the quality of information for consumers on the
distribution of energy between countries and enterprises
is also considered significant (Suri¢ et al., 2021).

The specifics of this mechanism are described in de-
tail in Article 15 of Directive of the European Parliament
and of the Council No. 2009/28/EC (2009). It states that EU
Member States must ensure that guarantees of origin will be
issued upon request by renewable energy producers, with
each guarantee representing 1 MWh of energy and can-
not be duplicated for the same unit of energy. Energy from
renewable sources is counted only once, which prevents
double counting. The guarantee is valid for 12 months and
is cancelled thereafter; the relevant authorities oversee the
issuance, transfer, and cancellation of guarantees, ensuring
accuracy and independence from production and supply
activities. The guarantees themselves should contain details
such as energy source, production dates, energy type, pro-
duction capacity information, support scheme benefits, ope-
rating dates, issuance details, and a unique identifier. Im-
portantly, all Member States should recognise guarantees of

origin issued by other Member States as proof of certain ele-
ments, with the possibility of refusing recognition based on
reasonable doubts as to accuracy, reliability, or veracity. The
EU, among other things, has a system of certificates intro-
duced by the Association of Issuing Authorities. This system
harmonises the issuance, sale, and cancellation processes,
facilitating cross-border trade through a single European
electronic centre. To take part, governments must devel-
op protocols that follow the rules of the European Ener-
gy Performance Contracting System and obtain approval.
The Guarantee of Origin is usually issued after opening an
account in the national electronic registry, certifying rene-
wable energy generation devices and contacting the registry
operator. Auctions for these guarantees are held based on
the volume of electricity production, and the winners are
determined by the maximum bid prices. The proceeds from
the sale are also used as a method of supporting renewable
energy producers. All operations are carried out electroni-
cally within a specially created platform (Phan et al., 2020).

In Ukraine, there is a relevant Resolution of the Cabi-
net of Ministers of Ukraine No. 227-2024-p (2024). Its pur-
pose is to ensure the conditions for the functioning of the
register, which would be designed to confirm the origin of
energy produced from the relevant sources, the process of
registration of the electricity industry itself, as well as the
issuance, circulation, and redemption of these guarantees,
and inspections of facilities producing such energy. The
governing body is the National Energy and Utilities Regu-
latory Commission (NEURC). Within the framework of
this register, the issuance, transfer, redemption, and cancel-
lation of guarantees is performed exclusively between users
of the register by means of electronic requests. At its core, it
should ensure a safe, efficient, and transparent governance
system within the market for energy guarantees. The NEURC
is also the registry administrator, which is responsible for
the proper functioning of the software, the accuracy of the
information in it, manages account creation, access rights,
and supports the process of issuing, transferring, and re-
deeming guarantees. Therewith, by 31 December, the ad-
ministrator must publish the indicator of the environmental
value of electricity for the next year. Users of this technology
also have corresponding obligations, namely, to enter only
true and complete information when using the register.

The Resolution also describes the conditions for regis-
tration of the relevant electricity generating facilities. For
this, the user must provide detailed information about the
generating facility, including the date of its start of opera-
tion, location, details of grid connection, technology and
type of renewable energy, capacity, commercial metering
data, and some others. The administrator reviews the in-
formation within ten business days: if the data is complete
and accurate, the registration is confirmed, and if not, users
receive a notification to correct and resubmit the informa-
tion. Subsequently, one can request to change individual
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data on power units, if necessary, or request to remove a
unit from the register. In this case, each renewable energy
unit must be separately registered if the user owns or has
legal grounds for several units. The commercial metering
administrator uploads certified commercial metering data
to the register by the 20th day of the month following the
operational period: guarantees of origin are automatical-
ly generated based on this certified data, confirming the
amount of electricity supplied to the grid or used for own
consumption. The content of the guarantees should include
the type of renewable energy source, dates of energy re-
lease and production, location, capacity, and characteris-
tics of the plant, date of commissioning, country of issue
and date, environmental value, and a unique identification
number. Such a guarantee certifies the owner’s rights to
the environmental value and benefits of renewable energy
production. Any registry user can be a warranty holder,
except where legal restrictions apply; they are valid for 12
months after production and must be redeemed within 18
months. Outstanding warranties will be cancelled after 18
months. Users can transfer guarantees of electricity origin
using the registry’s functionality by creating an electro-
nic request, detailing the number and unique identifiers of
guarantees, registration numbers of the sender’s and reci-
pient’s accounts. If both users agree to the transfer, it takes
place, but can be cancelled within 24 hours. The purchase
and verification of guarantees of origin of renewable energy
in Ukraine is also formed according to a certain algorithm,
which also includes verification by the responsible authori-
ties in case of complaints, appeals, or any violations.

The approaches used in both the EU and Ukraine are
quite similar. It can be observed that all the approaches
and mechanisms described in the regulations are compa-
rable, and thus can be easily applied in the future after the
country’s accession to the EU. Although the mechanism of
guarantees of energy origin has only just been launched in
Ukraine, given the practices of EU countries, one should
expect quite positive results from it in the context of en-
suring the development of this area. Furthermore, the
harmonisation of the practices of guarantees of origin will
subsequently open the large EU market for the country
in the context of cross-border trade in renewable energy
certificates, which will create new incentives for the deve-
lopment of the sector. Overall, the implementation of the
principles and practices of the system of guarantees of
energy origin will lead to the modernisation of Ukraine’s
energy sector, promote its economic development and al-
low it to more effectively withstand the crises that often
arise in the current environment.

DISCUSSION
The development of renewable energy sources is crucial for
Ukraine’s energy security and environmental sustainabili-
ty, considering the possibility of reducing energy imports
from other countries, lowering carbon dioxide emissions,
creating jobs, and other positive components. In turn,
guarantees of origin are a new and effective mechanism

to support renewable energy companies. These guarantees
ensure transparency in the electricity market and inform
consumers about the source of their energy, promoting
the use of clean energy. The EU principles on energy ori-
gin guarantees are consistent with Ukraine’s goals and
practices. Both systems aim to prevent double counting,
facilitate cross-border trade, and support renewable energy
producers. The similarities between the EU and Ukraine’s
approaches suggest future integration and cooperation, po-
tentially opening new markets and new opportunities for
Ukraine in the EU energy market. Such harmonisation of
practices could lead to modernisation of Ukraine’s energy
sector, economic growth, and improved resilience to crises.

Scientists conclude in their studies that the deve-
lopment of renewable energy sources is crucial for ensu-
ring the country’s effective economic development. Thus,
L. Yuping et al. (2021) conducted a study based on data
from Argentina in the period from 1970 to 2018. They have
shown that renewable energy consumption and globalisa-
tion reduce CO, emissions, reduce dependence on fossil
fuels, and allow for an active investment. Scientists noted
the significance of further implementation of relevant poli-
cies aimed at developing renewable energy in Argentina
and other countries. A. Sharif et al. (2020) also concluded
that the use of this type of energy reduces the ecological
footprint in the long run based on data from Turkey. This
is primarily due to a reduction in dependence on fossil fu-
els, which leads to some other positive effects, including
increased economic resilience to crisis situations. The re-
searchers recommended that the government should con-
tinue to pursue a policy of reducing dependence on fos-
sil fuels, promote investment in the industry and strive to
achieve sustainable development goals.

A. Anwar et al. (2021) conducted an analogous study
based on data from the Association of Southeast Asian
Nations (ASEAN) countries. The findings showed that the
consumption of non-renewable energy increases carbon
emissions, which is why it is important to switch to renew-
able energy sources in all countries. Particular attention
was paid to developing countries, as the rapid development
of the economy creates a need to increase energy capaci-
ty in the country. Considering this, the rapid introduction
of renewable sources will allow not to increase the burden
on the country’s environmental state by increasing the
rate of economic growth, which was also noted in E. Do-
gan et al. (2020).

There is also a certain synergy with the development
of the stock market, as described in V. Zeqiraj et al. (2020).
Notably, for Ukraine, the development of renewable energy
sources stays the principal area of the country’s develop-
ment. A country can gain a noteworthy number of bene-
fits from implementing such systems, both in terms of
economic development and environmental protection, as
well as some other variables. For instance, this will allow
Ukraine to achieve a greater level of energy independence,
which is essential in times of crisis. Furthermore, this al-
lows for decentralisation of the system, which reduces its
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dependence on the failure of individual large nodes. How-
ever, the question arises as to whether this system can be
developed in times of war: that is why the circulation of
guarantees of energy origin can be one of the most effective
tools to support renewable sources.

M. Mulder & S. Zomer (2016) and also A. Wimmers &
R. Madlener (2023) assessed trade under uncertainty in the
European market for green energy guarantees. Guarantees
of origin were designed to disclose information about the
production of clean electricity, but do not have the effect
of incentivising increased production. To have a positive
impact on producers’ decisions, prices should be higher
than current EU prices: this should be influenced by the
government, among other things, as the formation of a
more efficient market for guarantees of origin can lead to
better conditions for the development of renewable energy.
The study achieved somewhat different results: consider-
ing the increase in the exchange of guarantees of origin, a
conclusion was made about the effectiveness of this initia-
tive. If it had not been effective, there would have been no
increase in volumes: the instrument is arguably in demand.
Although there are challenges in the context of developing
renewable energy sources within the association, their de-
velopment of guarantees of origin has proven to be one of
the most effective approaches to stimulate the development
of the sector.

U. Calikoglu & M.A. Koksal (2022) analysed the de-
mand for green electricity and guarantees of renewable en-
ergy origin in the Turkish market. The researchers conduct-
ed a survey among industrial consumers, producers, and
suppliers of electricity and showed that companies gene-
rally prefer green energy, while another 20% are willing to
overpay for it. They are also particularly focused on this,
considering the renewable energy goals of the Paris Agree-
ment, which are a priority in the context of the country’s
long-term policy. With this in mind, the researchers con-
cluded that it is necessary to develop infrastructure for the
development of renewable energy, one of which they de-
fine as built around guarantees of origin. Analogous results
were obtained when assessing the situation on this market
in EU countries: it was shown that transactions with gua-
rantees of energy origin are gradually increasing, which sug-
gests an increase in their popularity among market players.

T. Martinsen & M. Mouilleron (2020) assessed the ana-
lysis of the potential of guarantees of origin for increasing
new renewable energy sources in the Nordic energy system.
They noted that the success of the model depends on sta-
ble market development, which ensures sufficient demand
for additional issues of this type of guarantee. The analysis
compares the production of renewable energy, specifically
wind and solar energy, forecasting the growth and viability
of the sector. Showing the growing demand for guarantees
of energy origin, the researchers pointed to the need to cre-
ate new and diverse facilities to meet the growing demand.
It was concluded that the policy of introducing such guar-
antees does have the potential to increase the share of re-
newable energy use and reduce CO, emissions in countries.

A. Petryk & P. Adamik (2023) investigated guarantees
of origin as a market mechanism for energy transition in Po-
land. They noted the presence of a strong positive correlation
between prices for guarantees of origin and electricity prices
in the country. Thus, according to the model, an increase in
the price of electricity by PLN 1 leads to an increase in the
price of guarantees of origin of electricity by PLN 0.0049.
Therewith, the price increase does not affect the dynamics of
trade in this instrument, which is constantly growing. This
demonstrates the effectiveness and growing popularity of
the mechanism of Directive of the European Parliament and
of the Council No. 2009/28/EC (2009) in Poland. Research-
ers also noted that the introduction of such a market mech-
anism as guarantees of energy origin has led to better results
in the development of agricultural production and certain
processing sectors, which also confirms the effectiveness
and role of stimulating the introduction of renewable en-
ergy in enterprises. Overall, conclusions on the popularity
of this directive in the EU countries were also made in the
study. Considering this, it can be assumed that the popu-
larity of the instrument will likely increase in Ukraine over
time, and thus the possible effectiveness of the instrument
of guarantees of energy origin in the country as a whole.

CONCLUSIONS
The study concluded that the development and use of re-
newable energy sources is a key area for Ukraine’s future
growth, reflecting global trends towards sustainable energy
practices. Considering this, it becomes important to use
new mechanisms to support and develop it, to achieve more
effective results in the context of its future development.

To achieve these goals, the energy guarantee instru-
ment was developed to serve as a catalyst for investment
in the energy sector, stimulating the production and con-
sumption of green electricity from renewable sources. The
study showed that the issuance and sale of renewable ener-
gy certificates contribute to market transparency and en-
able consumers to make a choice in favour of sustainable
energy. This is especially true in EU countries, where the
demand for this instrument is growing rapidly in the cur-
rent environment. This trend reflects the mutual benefits
for both market participants and renewable energy pro-
ducers. The study also assessed data on electricity trade be-
tween Ukraine and the EU. Based on the analysis of export
and import data, it was concluded that with greater oppor-
tunities for independent electricity production (the most
effective approach to which is renewable energy in times
of war), the country could save quite a lot of money (EUR
57.3 mln and EUR 62.5 mln in 2023 and 2024, respectively)
due to the lack of energy imports.

The study concluded that the structure of the EU Di-
rective on Guarantees of Energy Origin should serve as a
model for the development of an analogous mechanism in
Ukraine in the future. This is caused by many reasons, in-
cluding the proven effectiveness of these approaches and
the benefits that the country can gain from their imple-
mentation. This is another step towards the unification of
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renewable energy markets between international economic  of these markets between the EU and Ukraine. Further re-
actors, which could lead to an influx of new investments  search is needed to analyse the possibility of introducing
in the industry from European companies. If the country  other mechanisms to support renewable energy in Ukraine,
could provide itself with electricity on its own, including  especially in times of war.
from renewable sources, this situation could have been
avoided and considerable amounts of funds could have ACKNOWLEDGEMENTS
been saved. Despite the war, Ukraine has taken the first ~None.
steps towards this by creating a relevant resolution.

Nevertheless, further work needs to be done in this CONFLICT OF INTEREST
area, providing opportunities for further deeper interaction ~ None.
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[apaHTii noxoa)XeHHSA enekTpoeHeprii Ak piHaHCOBUN MeXaHi3M
niaBMLWEHHSA iIHBECTULIMHOI NPUBa6bNMBOCTI B eHepreTUUHiun ranysi

fipocnas KoTuk
AcnipaHT
[porobuLbkunii AepxxaBHWUM NegaroriyHmum yHiBepcuTeT iMeHi IBaHa ®PpaHka
82100, Byn. |. ®paHka, 24, M. Iporobuy, YkpaiHa
https://orcid.org/0009-0000-6629-0547

AHoOTaUiA. ¥V cygacHux yMoBax 3abe3IedeHHs pO3BUTKY chepy BiTHOBIIOBAIbHOI €HEPTeTUKN € BOXKIUBUM /IS
BMKOHAHH IIi/Iell CTa/Ioro po3BUTKY KpaiHu. BopoBa/iKeHHs MeXaHi3My TapaHTili IIOXO/IKEHH: elleKTPOEHePrii € OfHNM i3
Ii€BMX CIIOCOOIB PO3BUTKY BiJHOB/IIOBAIbHOI €HEPIeTHKY, 2 OT)Ke JI0r0 JOCTiIHKeHHA € aKTyanbHuM. Llito po6oTu crano
IIpoaHaIisyBaTy Nigxonu fo GyHKIIOHyBaHHA PUHKY TapaHTill IIOXOIKeHHA elleKTpoeHeprii B kpaiHax €C Ta NOpiBHATH
ix 3 curyaniero B Ykpaini. OCHOBHUMM MeTOZaMM JOCTIIPKEHHS CTa/IN IPOTHO3YBaHHA (IIepCIeKTUB BIIPOBAJKEeHHA
rapaHTiil IOXO/>KeHH: eHepril B YkpaiHi) Ta mopiBHAHHA (ifxoniB popMyBaHHA MeXaHi3My rapaHTiil HOXOIKeHHA eHeprii
B YkpaiHi Ta Kpainax €C). Y po3Binui 6y/1a Bu3HaYeHa 3arajibHa poJib BiflHOB/IIOBAIbHOI €HEPreTUKM /LA PO3BUTKY OyIb
SIKOI KpaiHu Ta YKpaiHu 30kpema. JleTalbHO OIMCaHi BCi OCHOBHI ITIO3UTUBHI CK/IafIOBi, 110 BMHUKAIOTh B KpaiHaxX IIpu
po3BUTKY wLi€l chepu. [HCTpyMeHT rapaHTill HOXO[KeHHA eHeprii 3a/MIIaeThCA JiEBUM JIA JOCATHEHHS LIl PO3BUTKY
BiJHOB/TIOBa/IbHOI €HepreTVKM B YKpaiHi. 3BaXkaiouy Ha 0COO/IMBOCTI IpaBIJI IIPOfAXKY TAPaHTill BiTHOB/IIOBa/IbHOI eHeprii,
3p06/IeHO BICHOBOK CTOCOBHO iXHbOI KOPMCHOCTI AK [/ CTUMY/IIOBAHHS PO3BUTKY CEKTOPY, TaK i pO3IIOBCIO/PKEHH
inpopmauii mpo motTpeby mMoKpaleHHs cTaHy raaysi B YkpaiHi ta cBiti. Ouineno, siki Kpoku Oy 3po6ieHi 3 60ky
YKpaluu JyIs IpUITHATTA Ta BIPOBa/KEHHA IIbOro MeXaHi3My. Takox gociifxyBanacs iHpopmalis i cTocoBHO Kpain
€C. IlocTymnoBe mopivyHe MigBUILEHHA IIONNTY HA TAKOTO POAY iHCTPYMeHTH Ho4nHaroun 3 2019 poKy roBOPUTD He /niie
IIPO HONY/LAPHICTD JaHOI IPAKTYKY, ajle I Ipo ii moTpedy cepex ycix rpaBLiB puHKY. byno mokasaHo, 1o micia movarky
IIOBHOMACIITaOHOTO BTOprHeHHA Pocii B YkpalHy cab/jo 30BHILIHBOTO TOPrOBEIBHOTO Oa/IaHCy CTANIO Biy €MHUM, TOOTO
00cATY 3aKyIiBIi elleKTpoeHeprii epeBUIIIN 00CATY IPORAXKY. BMCHOBKM, OTpMMaHi B paMKax JOCTiIKeHH, MOXYTb
OyTy 3acTocoBaHi 11 GOpMyBaHHA TOBIOCTPOKOBOI CTpaTerii po3BUTKY MeXaHi3My rapaHTiil IOXOIKeHHA eJIeKTpOeHeprii
B YkpaiHi 3 60Ky IIpefiCTaBHUKIB Jlep>kaBHOI B/Iafiu

Knto4yoBi cnoBa: comjianbHa BiAOBifambHICTh; CTANNIT PO3BUTOK; KPU3OCTINKICTD; «3€/IeHa» eKOHOMIKa; CTpaTeriyHa
6esmeka
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Abstract. Pricing is one of the components of ensuring competitive conditions in the market: it has its own specificity in
the healthcare market, which is characterized by various forms of operation of enterprises, access to goods and services.
The purpose of the study was to investigate the methods and approaches to this process in Ukraine, taking into account
the peculiarities of the country’s development related to the full-scale invasion of the Russian Federation. The methods
used in the study were formal and legal (to form logical links between individual regulatory documents) and comparison
(to assess the specifics of pricing in the medical sector in different countries). The study assessed the pricing process as
such and described the factors that influence it in practice in general and in the medical sector. It was also concluded that
understanding the role of this process for both the state and potential clients is important, as it affects economic stability,
quality of medical services, social justice. Particular attention was paid to such approaches as “cost+markup” and “market-
based”. Based on the models built in this paper, it was concluded that these approaches should be used in symbiosis (to
focus on both market conditions and the company’s goals for forming a margin). Attention was also paid to the Value-Based
Pricing approach: it was concluded that it is inherently different from the other two approaches, as it requires much more
complex estimates, since it is based on the expected utility of the created product. The study also highlighted the problem
of non-transparent pricing as one of the main ones that prevents the formation of effective market conditions. The results
obtained in the study can be used both to formulate public policy and to create strategies for individual companies in the
Ukrainian market of medical goods and services
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INTRODUCTION

The process of pricing, which is essentially the formation
of a single fair price for a particular good or service, is es-
sential to the existence of any market good. Without the
existence of this process, economic agents could not be
sure whether the price formed for the good they buy is fair.
In Ukraine, the study of this issue is particularly relevant,
as the country has certain problems in this sector. They
are primarily related to the war and its consequences: the
country is suffering from economic difficulties that lead to
a decline in living standards and higher prices for health-
care products; at the same time, the demand for medicines
and services in this sector is only growing, which leads to a
double effect, making it increasingly difficult for the pop-
ulation to afford quality treatment. That is why research
into pricing is so important in Ukraine today. There are

certain variables in the healthcare industry that should
also be taken into account. These include the specifics of
the regulatory environment, complex logistics, high re-
search and development costs, certain ethical aspects. This
is also the case in Ukraine.

Quite a few scholars have assessed the current state of
development of the healthcare sector in Ukraine in their
own research, although few works have focused on pricing
issues. V.I. Borshch (2020) identified the main features of
the functioning of the healthcare market in Ukraine, as-
sessed its current state and inherent trends. This helped to
identify certain patterns in the market, such as the depend-
ence of prices and sales on real incomes, the need for fur-
ther reform, the lack of qualified personnel in the industry.
1.0O. Kizikova et al. (2020), in turn, assessed the difficulties
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of determining profitability and pricing in the healthcare
sector. They noted that such difficulties arise due to differ-
ences in the functioning of public and private institutions in
this area. They proposed to carry out reforms in the health-
care sector aimed at improving the efficiency of the indus-
try as a whole, including the pricing component, but did
not specify what kind of reform this should be. A.Yu. Pa-
lamarchuk & V.A. Samchuk (2022), in turn, drew attention
to the role of marketing in the pricing of medical products,
and also described the trend towards an increase in the
role of price changes for such goods for the local popu-
lation as a whole. No clear approaches to the formation of a
pricing strategy have been proposed in any work.

T. Demchenko & M. Slatvinskyi (2023) also examined
the peculiarities of pricing in the Ukrainian medical sector
in some detail. The authors described in detail the pecu-
liarities of the pricing policy of companies in this sector,
and also paid a lot of attention to the impact of the 2018
healthcare reform. The peculiarities of marketing in the
healthcare sector were considered by Ya. Malyarenko &
T. Pulina (2020), drawing attention to the differences that
exist in the medical sector compared to others. The changes
observed in this area with the development of new tech-
nologies and in connection with certain global trends were
also studied. Some recommendations were also formulated
in the context of such activities, but no significant atten-
tion was paid to pricing. Analysis of the effectiveness of the
affordable medicines programme in Ukraine as one of the
main approaches to providing the population with cheap
medicine was carried out by V. Dobrova et al. (2023). The
authors noted that this programme has indeed had a sig-
nificant impact on health policy in the country, improving
access to medicines among the population, albeit at the ex-
pense of budgetary funds. They also expressed some doubts
whether the overall effect of the programme was positive
or negative. It is therefore important to conduct addition-
al research in this regard in the future. It may be relevant
to investigate the impact of the programme on pricing in
the healthcare sector. I. Vlasenko & L. Davtian (2023) de-
scribed in their study the problems associated with rising
drug prices due to Russia’s full-scale invasion of Ukraine.
They concluded that, in general, the country’s healthcare
system proved to be quite resilient, as the negative conse-
quences could have been much worse.

The purpose of this study is to describe the main cha-
racteristics of approaches to healthcare pricing in Ukraine.

MATERIALS AND METHODS
The paper depicts certain peculiarities of pricing in the
field of medicine using certain models. One of the models
describes the characteristic components in a free market,
when the price is formed only on the basis of the interac-
tion between supply and demand, i.e., D (Demand) equals
S (Supply); in this context, P (Price) and Q (produced vol-
ume in the case of Supply and consumed volume in the
case of Demand) remain important. This is not the only
approach to price formation that is actively used today:

others are characterized by the “cost+markup” approach.
Its schematic representation was formed on the basis of the
concept of aggregate long-term average costs (ATC), i.e.,
costs that include both variable and fixed costs (1):

ATC = AFC + AVC, (1)

where: AFC - the long-term fixed average cost; AVC - the
long-term variable average cost.

According to microeconomic theory, the market price
should be formed at the lowest point of the ATC indicator,
since in such conditions the market will be most efficient
and there will be no competition. Given that the medical
products market is not perfectly efficient, an approach
based on monopolistic competition has been proposed.
The main fundamental difference in this context is that
each of the companies in the market is a kind of monop-
olist, since its products have their own characteristics and,
therefore, have unique direct demand. This leads to dif-
ferent prices for products, different production, sales and
profits, despite the fact that the companies actually operate
in the same industry. The features of the Value-Based Pric-
ing method were also analysed, without depicting models,
given the peculiarities of this approach and the difficulties
of its application in real conditions.

The study used a comparative approach to examine the
pricing situation in different countries and regions to un-
derstand similar and different trends in this area globally.
The graphical method was used to illustrate the models de-
veloped in the study, which described the specifics of pric-
ing in the market.

RESULTS

Pricing itself is the process of determining the price of a
product or service. From a theoretical point of view, it is
formed on the basis of the interaction between supply and
demand for a product, ie., through the interaction be-
tween various forces in the market. In practice, there are
many other variables that influence the formation of the
price for a particular product. Important variables include
production costs (raw and pack materials, labour, energy,
equipment, transport costs), the competitive environment
(companies that exist in the market and their capabilities to
produce the product), and, in fact, the supply and demand
for the product (Gregson et al., 2005). There are other var-
iables that influence price, such as the brand for which
people are willing to overpay to gain a “higher status” in
society, although this is not economically justified from the
point of view of classical economic theory.

The medical sector as such plays an important role in
the development of a country. It ensures the health of the
nation, which is one of the main indicators of human capi-
tal and quality of life (Keehan et al., 2020). Healthy people
are more able to work, have more opportunities for learning
and development, which contributes to economic growth
and social welfare of the country. In addition, a healthy na-
tion reduces the cost of treating illnesses and the loss of
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productivity: an effective healthcare system enables faster
diagnosis and treatment of illnesses, which reduces treat-
ment costs in the long run (Incze et al., 2022). High-quality
healthcare services can attract foreign patients, which stimu-
lates medical tourism and generates additional revenue for
the country. Affordable and high-quality healthcare system
helps to increase the level of trust between the government
and citizens, which contributes to social stability and de-
velopment of the country as a whole (Jommi et al., 2020;
Vogler et al., 2021). Nevertheless, its development is quite
complex, as it requires significant investments in innova-
tion and research, as well as infrastructure development.

Understanding the specifics of the pricing structure
for healthcare products and services is important for both
patients and public authorities responsible for healthcare
governance. Patients need to understand what they are
paying for and what the difference is between using dif-
ferent types of medicines (Hernandez et al., 2020; Mattila et
al., 2021). A clear understanding of the pricing structure
also helps patients assess their ability to obtain the health-
care services or products they need and choose the most
affordable options. Understanding the benefits of services
can also help patients assess the value for money of health-
care services and choose the best treatment options. As for
government agencies, their needs are somewhat different.
Understanding the price structure allows them to plan the
state healthcare budget more effectively and allocate re-
sources according to the needs of the population and ex-
pected economic effect. Information on the price structure
helps to develop policies and regulatory measures aimed
at ensuring accessibility and equity in healthcare, as well
as to introduce price control mechanisms to guarantee that
healthcare services are affordable for the population. On
the other hand, the government can use price information
to provide social support to vulnerable groups by ensuring
access to essential healthcare products and services. Price
structure transparency also serves to more effective invest-
ments in development of new and innovative treatments.

There are several main approaches to product pricing
in the healthcare sector (Nemchenko, 2022). The first is the
cost+markup method, which is a strategy for pricing goods
or services based on determining the cost of production
or provision of services and adding a certain percentage of
markup to this cost, which determines the profit for the en-
terprise or supplier. The basic idea behind this method is to
ensure the profitability of the business by including in the
price of a good or service the cost of its production together
with an additional amount, which is the profit. If the cost of
producing a unit of goods is 100 units of currency and the
markup is set at 50%, the selling price of this unit of goods
will be 150 units of currency.

Another method of pricing is the market-based me-
thod. In essence, it is a strategy for determining prices for
goods or services based on supply and demand in the mar-
ket. The main idea behind this method is that prices for
goods or services are formed in accordance with changes
in supply and demand, rather than based on the costs of

production or provision of services. The features of “mar-
ket-based” pricing include flexibility, as prices can vary de-
pending on the level of supply and demand in the market.
When demand for goods or services increases, an entity
may increase prices, and when demand decreases, it may
decrease prices to increase consumer interest and sales. In
addition, “market-based” pricing takes into account the
needs and capabilities of consumers. Prices are set in such
a way that they are acceptable to the target audience and
help to increase demand. This method also allows compa-
nies to respond to changes in market conditions and meet
competitive requirements; it also encourages companies to
introduce the latest technologies, improve the quality of
goods and services, update marketing strategies. The use of
both methods can be depicted graphically. Thus, the “from
the market” method can be depicted by the interaction of
known direct supply and demand, as shown in Figure 1.

P,

O IQJ Q

Figure 1. Model of supply and demand interaction as a
representation of the “market-based” method
Notes: Q,, P, - price and output at market equilibrium; S - supply;
D - demand
Source: compiled by the author

As can be seen from Figure 1, pricing under this metho-
dology is effectively market-based, and is entirely based on
the principles of supply and demand, which form the price.
The “cost+markup” approach is also common. A pricing
model based on this approach is shown in Figure 2.

P

Figure 2. Depiction of the “cost+markup”
approach to pricing
Notes: P, — markup price; A - markup level; P - price level at
which the company will not make a profit
Source: compiled by the author

University Economic Bulletin | Vol. 19, No. 1



Inozemtsev

Figure 2 shows that the price at which a company will
be willing to sell its products at a certain volume of output
is equal to the ATC level (i.e., the long-term average cost
plus a markup). Setting such a markup based solely on a
plan and without assessing the market situation is risky,
as it can result in either a price that is too low (resulting
in a loss of potential profit) or too high (which will reduce
demand for the product or, in a perfectly competitive en-
vironment, eliminate it altogether). That is why assessing
market trends in this context is important. Pricing based
on these two approaches is shown in Figure 3. As can be
seen in Figure 3, setting the price, including the markup,
in this context should be based on analysis and finding the
point of interaction between supply and demand to ensure
the highest possible profit. The price eventually set may still
differ from the true market price (both due to the inefficien-
cy of the analysis and a certain lag between the companies’
reaction to changes in the market and the actual situation),
but it will be closer to the real market price and thus will
achieve the most efficient result. In reality, modern markets,
including those for medical products, are not characterized

by absolute competition. More often they are similar to mo-
nopolistic competition, although there are also oligopolistic
or completely monopolistic ones. For the purposes of this
study, it is worth considering the situation characteristic of
a monopolistic competition market, as shown in Figure 4.

p

Figure 3. Interaction between market-based
and cost+markup pricing approaches
Source: compiled by the author
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Figure 4. Pricing model within the monopolistic competition model
Notes: the lines D, and D, show the level of demand for the product produced by the market player, and the lines ATC, and ATC,
show the level of long-term average production costs; the points P, and P, are the corresponding prices for each company under these
conditions; Q, and Q, are the corresponding production volumes under these conditions; A, and A, are the points of intersection of the

direct demand with the direct aggregate average costs
Source: compiled by the author

As can be seen from Figure 4, different companies pro-
ducing a similar, but different in certain respects, product
in the market will have different aggregate average cost
curves, as well as different demand for their products. This
may result in different prices for the products, as well as
different profits, as shown by the area of the corresponding
rectangles P, A Q O and P,A Q,O. In the context of sell-
ing goods or services in the healthcare sector, it is worth
considering how the demand from potential customers for
products in this sector may differ.

The use of the Value-Based Pricing method is also rele-
vant in healthcare. At its core, this is a strategy where prices
are set based on the perceived value to a client or a patient.

It’s easier to understand this with an example: if a market-
ing agency that spends £25,000 on a campaign and wants
to make 100% profit — it will charge £50,000 for its services
((50/25 - 1) *100 = 100%). If making an estimate accord-
ing to Value-Based Pricing, it is worth evaluating the bene-
fits that this marketing campaign will bring to the client:
if it will bring the company an additional million pounds
in sales with profitability more than 5%, then a price of 50
thousand pounds may be considered a fair price for the
provision of such services. This approach is also relevant in
medicine, as innovative treatments are expensive, but they
bring significant benefits to public health, among other
things. In practice, it is quite difficult to use this method, as
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it is not easy to estimate the benefit that customers will gain
from the acquired products. There are several approaches
to this assessment. One of them is the assessment of will-
ingness to pay, which is based on customer surveys. Anoth-
er approach is to study cost-effectiveness by comparing the
economic benefits of a product versus competitors. In each
case, the use of this approach is complex, as it requires ad-
ditional resources for research and surveys but justified in
pricing for innovative treatments. Therefore, in the medi-
cal sector, pricing using the Value-Based Pricing method
should also be supported by additional research.

Sometimes pricing can be controversial: for example,
the distribution of COVID-19 vaccines had a significant
ethical component, as the pandemic led to a global crisis
and resulted in significant casualties in many countries.
The companies that produced the vaccines also spent sig-
nificant resources on their development. From an ethical
point of view, the vaccine should have been given to low-in-
come countries almost for free, while from a market point
of view, they should have charged a fair price for it, which
they could not actually do, that could have caused signifi-
cant human losses (Ezekiel et al., 2021). In the end, the dis-
tribution was carried out through a multilateral approach,
which should have guaranteed equal access to the vaccine
in low- and middle-income countries. In addition, some
international organizations purchased vaccines for further
distribution to low-income regions.

One of the problems that also exists in the healthcare
sector is the lack of price transparency, which prevents pa-
tients from making optimal decisions when selecting a par-
ticular drug. More effective disclosure of information on all
components of the price formation for a particular product
or service in the healthcare sector, as well as its advantages
or disadvantages, could bring many benefits to patients and
economy overall. This would increase competition in the
market and thus lead to lower costs while improving quality.
Achieving this is difficult given the variability and heteroge-
neity that exists in the healthcare sector. In other words, it is
difficult to achieve standardization of products or services,
and therefore difficult to make comparisons between them.
In addition, ensuring something like this would require di-
rect and active involvement of government officials, which
is a difficult, sometimes harmful process in general (in-
cluding due to bureaucracy), and especially in times of war.

DISCUSSION
Based on the analysis, options for improving the situation
in the context of pricing can be formulated. One of the op-
tions is to ensure a higher level of transparency (Russo et
al., 2021). In other words, all market participants should
understand the basis on which other players are pricing the
market. In addition, online platforms that provide up-to-
date information on prices for medical products and services
can be developed and maintained. The state, for its part,
should also develop a more effective and simplified regu-
latory framework that would encourage more transparent
pricing of medical products. This includes the fight against

monopolies and the application of strict antitrust laws in the
healthcare sector to prevent price manipulation and ensure
a competitive market. It is also effective to support innova-
tions in the industry as a whole, but questions arise as to
when such changes can be implemented, given the situation
in Ukraine with the full-scale invasion and its consequences.

The current study also drew attention to the fact that
there is a problem in the context of insufficient information
on the prices of medical goods and services. It was shown
that Ukraine is on the way to this, but there are current-
ly a significant number of problems, including the conse-
quences of a full-scale invasion of the country, that will not
allow solving this problem at the moment, although such
opportunities may arise in the future. Similar problems
were noted in their study by A.D. Ambtman et al. (2020),
who studied the peculiarities of pricing in Dutch hospitals.
They noted that there is a significant difference in the prices
of medical products in Dutch hospitals, which contradicts
conventional economic theory. The researchers concluded
that there is a non-transparent pricing system, which is
exacerbated by the lack of awareness of each other’s prices
among hospitals. In view of this, they propose to signifi-
cantly increase attention to the pricing process in local hos-
pitals, controlling the procurement process and other key
components that influence the price of goods.

The current study also drew attention to the possibility
of pricing medical goods and services through market forc-
es: this approach is generally quite effective, but it can cause
certain problems and difficulties, especially among the
most vulnerable segments of the population. The pricing of
pharmaceuticals in the context of the impact on the health-
care sector was considered by S.G. Morgan & H.S. Bathu-
la (2020). The scientists noted that despite the key role of
pharmaceutical innovation in healthcare, price increases
are becoming increasingly disproportionate to the ratio of
price to research investment, which is becoming a prob-
lem for citizens of countries and those with financial difhi-
culties. The authors concluded that market-driven pricing
of pharmaceuticals poses a threat to the sustainability of
health systems and equitable access to essential medicines.
They highlighted innovation and market power as key con-
tributors to the current pricing problems. They also men-
tioned the existence of phenomena such as “confidential
price discounts”, which further exacerbate existing inequi-
ties. The article also examined the dynamics of pricing for
old medicines, noting cases of significant price increases
due to market monopolies and lack of competition.

A.J. MacNeill et al. (2020) considered the possibilities
of reducing the prices of medical products in their study.
They concluded that there is a need to move to a circular
health economy to address the unsustainable effects of
current practices. The researchers wrote that this transi-
tion requires the integrated work of many public services,
and interaction with businesses and citizens. Given that
the introduction of such practices is generally beneficial
for the economy, the researchers write about the possibili-
ty of achieving the effect of reducing the prices of medical

University Economic Bulletin | Vol. 19, No. 1



Inozemtsev

products in countries. The current research has not paid
much attention to the approaches that can reduce the price
of medical products. The methods used within the frame-
work of the circular economy concept can indeed have a
positive impact on this situation. It is worth noting that this
is not the only way to reduce the price of medical products:
in Ukraine, price aggregators have helped to achieve this.
The development of such approaches is also effective for the
purpose of reducing the cost of healthcare products.

The impact of volume and price contracts on pharma-
ceutical prices was studied by Z. Li et al. (2021). The study
evaluated the impact of the volume contracting initiative on
the unit price of cardiovascular drugs in 35 hospitals over
two years. Using a generalized linear regression model, the
study found that the initiative led to a significant reduction
in unit prices, especially for brand-name drugs and those
supplied by leading Ukrainian suppliers. The results un-
derline the effectiveness of volume-based pricing contracts
in reducing drug costs, although the impact varies across
suppliers and types of drugs. In other words, the formation
of collective tenders and volume-based procurement has
reduced administrative and transaction costs, leading to an
overall reduction in product prices. The current study also
drew attention to the need to minimize the price of health-
care services, if possible, especially for the poorest seg-
ments of the population. This approach may also be rele-
vant in the Ukrainian context.

The study paid particular attention to value-based
pricing, concluding that it is theoretically effective, but that
there are many difficulties in implementing it in practice.
While it is fair enough to price products based on how they
will benefit society, it should be possible for most compa-
nies to price their products more clearly. The peculiarities
of pricing in terms of cost-effectiveness for pharmaceuti-
cal companies were noted in their study by G. Hyeraci et
al. (2023). They drew attention to the fact that cost-effec-
tiveness is increasingly the basis for choosing the price of
a product and estimating the cost of its production. The
scientists noted that for innovative products, the price is es-
timated based on the cost and compared with the proposed
price and the threshold of society’s willingness to pay. The
scientist pointed out the need for a clearer method of exist-
ing pricing methods in the medical products market.

The difference between the prices of pharmaceutical
products in the Yangtze River Delta in China was studied
by L. Li and B. Liu (2023). They noted that there was a sig-
nificant gap between the prices of such products between
regions, with Shanghai having the highest prices, followed
by Anhui, Zhejiang and Jiangsu provinces. These price dif-
ferences were not consistent with the socio-economic status
of these regions. Unlike conventional markets, healthcare
prices in China are set by the government for the public
welfare, which potentially explains this discrepancy. The
current study did not analyse how the price of healthcare
products differs in countries with different standards of liv-
ing. It can be concluded that highly developed countries
will have more expensive prices for products and services

of the same nature as in developing countries. This is one
of the reasons for the development of the insurance sector
in highly developed countries, as it allows them to cover
expensive treatment costs in the event of an emergency. In
Ukraine, however, it is still in its infancy.

CONCLUSIONS

Pricing in the healthcare industry is complex: in theory,
prices are determined by market forces, but in practice,
various other factors come into play, such as production
costs, the competitive environment and the unique charac-
teristics of the healthcare industry. This paper describes the
main approaches to product pricing: cost-plus pricing and
market-based pricing. Cost-plus pricing ensures that com-
panies cover their production costs and make profit by add-
ing a markup to the product cost. This method provides a
simple approach to ensuring profitability, but can be risky if
it does not take into account market dynamics, potentially
leading to prices that are too high or too low. Market-based
pricing is more flexible and responsive to changes in supply
and demand, aligning prices with consumer willingness to
pay and competitive conditions, promoting efficiency and
innovation in the market. By adjusting prices in line with
market conditions, companies can better meet consumer
needs and maintain competitiveness. This method requires
an in-depth understanding of market trends and consumer
behaviour, which can be resource-intensive.

The study showed that value-based pricing is gaining
popularity, especially for innovative treatments and me-
dical technologies. This approach sets prices based on the
perceived value to the customer, taking into account the
benefits and outcomes of a product or service. Value-based
pricing is difficult to implement due to the difficulty of
quantifying the value and benefits perceived by patients. The
use of behavioural economics methods may be relevant to
address the problem of non-transparent pricing. For exam-
ple, a “nudging” approach could be used to encourage
healthcare providers to be more transparent in their price
disclosures. This could include creating simple and easy-to-
use price comparison tools, providing information on aver-
age market prices, or using “default” options that automati-
cally provide patients with price information. Healthcare
facilities should consider a significant number of factors
and variables when pricing the products they manufacture
and sell. The state and patients also need to be aware of how
the price of such goods or services is formed in order to
make informed decisions on healthcare-related issues.

It would be relevant for future research to assess the
pricing in other sectors of Ukraine, such as agriculture or
IT, which have been considered the main drivers of the
Ukrainian economy in recent years.
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AHoTaUif. L[iHOyTBOpeHHs € OfHI€I0 31 CK/IQfOBMX YaCTUH 3abe3MedeHHsI KOHKYPEHTHIX YMOB Ha PUHKY MEANYIHUX
IIOCIIYT: BOHO Ma€ CBOI0 cnenu@iky, o XapaKTepu3yeTbcsa pisHumMu popmamu QpyHKIIiOHYBaHHA MifIPUEMCTB,
3abesIedeHHs JOCTYITY 40 ToBapiB i mocyr. Llimmo po6oru 6y10 KOCTiANTI METOAY Ta IIAXOAY KO HAHOTO HPOLECY
B YKpaiHi, 3Ba>kai04y Ha 0COOIMBOCTI pO3BUTKY KpaiHM, OB s13aHi 3 IOBHOMACIITAOHNM BTOPTHEHHAM POCiiiChbKO]
(depeparnii. MeTogamy, 110 BUKOPUCTOBYBA/INCA B paMKaX JOCTIKeHH, CTaIu (pOopMalIbHO-I0pUaAndHnii (111 popMyBaHHA
JIOTiYHMX 3B A3KIB MDK OKpeMMMIM HOPMaTUBHO-IIPAaBOBUMH JOKYMEHTaMI) Ta MOPIiBHAHIbHUIA (/L1 OLIIHKY 0COO/MBOCTEN
L[iHOYTBOPEHH: B Me[M4Hiil cepi B pisHMX KpaiHax). Y paMKax ZOCTIIKeHH: 6y/I0 OL[iHeHO IIpollec IIIHOyTBOPEHHS K
TaKMil Ta OIMCaHO (GaKTOPI, 1[0 BIVIMBAIOTh Ha HbOTO Ha IIPaKTHIIi 3aTajioM, Ta y cepi Memuumuy 3okpeMa. Takox Oyno
3p00JIeHO BUCHOBOK IIPO T€, 1[0 PO3yMiHHA POJIi JAHOTO IIPOLIeCY AK I AepKaBMy, TaK i U1 MOTEHLITHUX KIII€HTIB, €
Ba)XJIMBUM, OCKIJIDKY Iie BIUIMBA€ Ha €KOHOMIYHY CTaOIbHICTD, AKICTh MEAMYHNX IOC/IYT, COLiaIbHY CIIPaBeLINBICTb.
Oco6nmuBa yBara 6yia npyujieHa TakuM IIIX0#aM, AK «cobiBapTicTh+HaIiHKa» Ta «Bif puHKY». Ha ocHOBi moOynoBanmx
y po6oTi Mogeeit 6y10 3po6/IeHO BICHOBOK IIPO HOTpeby BUKOPUCTAHHA IX Y cuM6i03i (OpieHTyBaTHCA AK Ha PUHKOBI
YMOBY, TaK i Ha 11i/1i KoMmnaHii cTocoBHO popMyBaHH: Hallinku). Takox yBara 6yna npupinena nigxony Value-Based
Pricing: 6yn10 3p0o6/1eHO BIUCHOBOK, 1110 3a CBOEIO CYTTIO BiH 3HAYHO Bipi3HAETbCA Bijj ABOX iHIINX, OCKi/IBKY ITOTpebye
CKIaJHIIINX OLIiHOK, OCKi/IIbKY 6a3yeTbCs Ha OUYiKyBaHill KOPUCTI Bifi CTBOpeHOro IpoayKTy. Takox 6yno BuiineHo
Ipo6IeMy HeIIpO30POCTi HIHOYTBOPEHHA K OIHY 3 OCHOBHIUX, 1[0 He Ja€e 3Moru popmyBaTu eeKTUBHI yMOBK
¢dyHKIiOHYBaHHA pUHKY. Pe3ybraTy, OTpMMaHi B paMKax JOC/TIIPKeHH, MOXKHA BUKOPYCTOBYBATH AK JI1 pOpMyBaHHA
JeP>KaBHOI ITOJIITUKM, TaK i CTBOPEHHS CTPATETill OKPEMMX KOMIIAHiN Ha YKPAIHCHKOMY PMHKY MEIMYHIX TOBAPIB i IIOCIyT

KntouoBi cnoBa: MikpoekoHOMiKa; OXOPOHa 3[0POB’sT; Iep>KaBHA MOJITHKA; iHHOBALil; prHKOBI KOHpirypamii
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Abstract. The study aims to investigate the effectiveness of artificial intelligence (AI) and determine its impact on the
management processes of international companies. A methodology was created to optimise international business processes,
including introducing AI to improve management efficiency, automate strategic planning, and analyse market data and
forecast trends. The study addressed various aspects of AI technologies in international management, covering key areas
such as business process automation, document processing, inventory management, logistics, customer communications,
analytics and forecasting, and human resources management. Automation of processes has reduced costs and improved the
quality of service. Machine learning algorithms in logistics and inventory management have simplified demand forecasting
and optimised the supply chain. Communication with customers was automated via robots and chatbots, which improved
service. Analytics and forecasting based on data collected and processed by Al allow companies to make informed decisions
and plan strategies effectively. The use of Al has significantly increased the efficiency of management processes. These
technologies assist companies in adapting to market changes faster and increase their competitiveness in the global business
environment. The study determined that the ability of Al systems to analyse large amounts of data, predict market trends,
automate routine tasks and reduce decision-making risks enables companies to respond more quickly to market changes,
improve the accuracy of strategic planning and ensure a high level of competitiveness in the global business environment.
The practical value of this study is to provide businesses with a detailed understanding of how to integrate Al into various
aspects of international management

Keywords: process automation; algorithms; optimisation; business processes; demand forecasting

INTRODUCTION

Artificial intelligence (AI) technologies are substantial in
international management, facilitating innovation and
improving the efficiency of business processes. One of the
main areas of Al application is the automation of routine
tasks and optimisation of internal processes. Machine
learning algorithms allow the automation of repetitive
operations, which increases the efficiency of using human
resources and the company’s resources in general. In logis-
tics, Al is used to optimise transport routes and manage
the supply chain. Analytical models can forecast demand,
plan deliveries and use resources with maximum efficien-
cy. This is especially important in a globalised world where
the speed and accuracy of logistics operations are key com-
petitive advantages. In addition, AI data analysis allows
international management companies to effectively predict

market trends, respond to changes in the economic envi-
ronment, and minimise risks. Intelligent analytical tools
can be used to manage business on sound data and support
strategic decision-making at all levels of the organisation.
Therefore, exploring the potential applications of artificial
intelligence in business management is currently both rele-
vant and promising and it is generating significant interest
within the scientific community.

One of the main existing problems in the field is the
difficulty of integrating AI technologies into international
management, considering various cultural, economic and
legal aspects. I. Zadorozhna (2022) focused on the pros-
pects of using AI in management. As determined, Al can
significantly improve management processes, optimise
resources, and increase the efficiency of organisations.
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O. Okhotnikova & R. Okhotska (2022) studied the intro-
duction of Al in legal management, focusing on foreign ex-
perience and emphasising the importance of legal aspects
in the implementation of Al in particular, ethical compli-
ance and data protection. However, it is necessary to study
the impact of cultural peculiarities on the integration of Al
into international management, assess the effectiveness of
AT adaptation to different legal systems, and consider the
ethical aspects of Al application in management.

Another problem is the lack of understanding of the
principles of Al, the possibilities of its application, ethical
issues and the integration of these technologies into busi-
ness processes, which limits its potential benefits in inter-
national management. A. Piskun & M. Sierov (2023) deter-
mined that Al can significantly improve decision-making
processes, optimise resources, and increase the efficiency of
management processes. A. Sestino & A. De Mauro (2022)
determined that AI helps to improve the efficiency of busi-
ness processes, increase the competitiveness of companies,
and reduce costs. The main results of their research show
that Al can increase productivity, automate routine tasks,
and improve customer service using Al. Gaps that need
further study include the ethical use of Al its impact on
the workforce, and the adaptation of different cultural con-
texts. M. Artar et al. (2022) studied the application of Al
in human resources management, finding that it can sig-
nificantly improve the recruitment and management pro-
cesses. Y. Pan et al. (2023) found that successful Al adop-
tion depends on cultural, organisational, and technological
factors. Therefore, it is necessary to study the adaptation of
AT to different cultural contexts in international manage-
ment and the long-term impacts of Al adoption on strate-
gic management and planning in multinational companies.

The use of AI technologies is becoming increasingly
relevant due to the need to improve cybersecurity. Research
by S. Zeadally et al. (2020) showed that employing machine
learning methods helps detect and prevent cyber threats in
real-time, significantly reducing the risk of cyberattacks.
B. Naik et al. (2022) conducted a comprehensive review of
AT methods used to strengthen cybersecurity and assessed
their effectiveness as high due to their ability to quickly de-
tect and respond to threats. It is necessary to address the
technical challenges and limitations of integrating Al into
cybersecurity systems.

A common challenge is the need to effectively integrate
these technologies in complex cross-cultural and interna-
tional business environments. N. Jayawardena et al. (2022)
explored how Al can analyse large amounts of market data
and provide deep insights into customer behaviour. M. Bar-
riga (2019) determined that the use of AI in marketing
helps automate many routine tasks, personalise customer
interactions, and predict market trends. This improves the
effectiveness of marketing campaigns and contributes to a
better understanding of customer needs. However, atten-
tion should also be given to the impact of artificial intel-
ligence on employment and workers’ skills, as well as the
integration of Al into existing business processes, to ensure

its harmonious implementation without negative effects on
human capital and social responsibility.

This study focuses on several key aspects. First, it is
adaptation to the global market environment, which in-
volves the development of flexible management strategies
to ensure the competitiveness of companies. Further, it is
necessary to analyse how Al technologies can contribute to
effective data management and risk mitigation in interna-
tional business. The cross-cultural aspects of implementing
such technologies also require attention, as cultural diver-
sity can affect the success of their integration and adoption.
Ethical standards for the use of Al in international mana-
gement are also an important topic, especially in the con-
text of employee and customer relations. There is a need
to explore how Al can improve the efficiency of manage-
ment processes through data analysis and strategic decision
support. The aim of the research is to explore the potential
of Al to enhance management processes in international
companies, identify opportunities for using Al to manage
cross-cultural communications, optimize decision-mak-
ing, and improve competitiveness in international markets.

MATERIALS AND METHODS

A mixed approach that combines qualitative and quan-
titative methods was used to conduct a comprehensive
analysis of process automation at enterprises using Al. A
variety of sectors, including document processing, inven-
tory management, logistics, customer relationship mana-
gement (CRM), marketing, financial management, human
resources and cybersecurity, were covered.

To address the use of AI in business process auto-
mation, a detailed analysis of scientific and professional
literature was conducted, which identified the main re-
search areas and current issues in this area. The available
publications, reports and research materials on the use of
Al in business processes were studied (Davenport, 2018).
Documents on Al implementation in companies pub-
lished in specialised publications were analysed as well
(Cam et al., 2019). Analysis of examples of successful Al
implementation in various business areas published in
industry reports and analytical articles. Key documents
include Gartner Magic Quadrant Reports, which provide
overviews of Al leaders in various markets, including data
analytics, CRM, and process automation (Gartner: Magic
quadrant..., 2022). Forrester Wave Reports offer detailed
analyses of Al solution providers in areas such as natural
language processing (NLP) and marketing automation
(Evelson, 2020). McKinsey & Company Industry Reports
examine the impact of AI on business models, strategies,
and results in specific industries such as finance, health-
care, and retail (Artificial intelligence in..., 2021).

The study focused on the use of Al to automate docu-
ment processing, including text recognition, document
classification, and automation of routine tasks, which
helped to increase efficiency and reduce costs. For this
purpose, NLP and optical character recognition (OCR)
methods were used. NLP was used to analyse textual data
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such as CVs, customer reviews, and contracts, which al-
lowed for the automatic extraction of key information and
text classification. OCR was used to convert text from pa-
per documents into digital format, which automated the
processing of physical documents. The statistics used to
evaluate this automation included measurements of doc-
ument processing speeds before and after Al implemen-
tation, the number of errors, and the cost of document
processing (The Future of..., n.d.).

An econometric method was used to evaluate the use
of Al to optimise inventory management and procurement
automation, including an analysis of the accuracy of de-
mand forecasting, changes in inventory levels and storage
costs before and after the introduction of the technology.
The analysis of the impact of Al on business process perfor-
mance included measuring information processing time,
task completion speed, and the overall impact on perfor-
mance. For this purpose, internal corporate data was used
to record the speed and efficiency of tasks before and after
the introduction of AI technologies. The quality assessment
included determining improvements in accuracy, error re-
duction, and customer satisfaction. This was investigated
by examining feedback on web pages and analysing cus-
tomer loyalty indicators such as Net Promoter Score (Gil-
lis, 2006). Difficulties and obstacles in Al integration were
identified by analysing technical limitations, problems with
staff adaptation, and other challenges identified in the pro-
cess of implementing Al in organisations.

Statistical methods were used to analyse large amounts
of data on the use of AI, which assessed the impact of these
technologies on the performance of companies. This in-
cluded an analysis of changes in costs, productivity and
efficiency of management processes before and after the in-
troduction of AI. A SWOT analysis of the strengths, weak-
nesses, opportunities, and threats associated with Al imple-
mentation identified the main advantages and challenges
facing companies. This method was used to assess the po-
tential risks and opportunities of Al integration in various
business environments. A comprehensive study of all as-
pects of Al implementation included technical, economic,
and organisational aspects. This allowed to gain a holistic
view of the impact of AI on business processes and identify
key components for successful technology integration.

RESULTS
Enterprise management automation using Al technologies
covers a wide range of processes aimed at increasing effi-
ciency, reducing costs, and improving the quality of tasks.
AT document processing is a critical element of modern
business process management, as it facilitates and speeds
up the processing of large amounts of information. The first
key aspect is text recognition. Al systems use natural lan-
guage processing algorithms to automatically analyse docu-
ments such as invoices, contracts or reports. This efficiently
extracts important data such as dates, amounts, and names
of goods or services, which simplifies accounting, analysis
and reporting processes. The second aspect — document

classification and indexing - allows Al systems to auto-
matically group documents by their type and importance.
For instance, the system can recognise invoices, contracts,
or reports and assign them to the appropriate categories
depending on their content. This simplifies the subsequent
management of documents, providing quick access to the
necessary information without the need to manually review
a large amount of documentation. Indexing helps to struc-
ture and organise documents for quick search and access to
the data required, which is key to increasing productivity
and reducing time spent on administrative tasks.

Inventory management with Al is becoming a neces-
sary element of business process optimisation in today’s
environment, especially in the face of increasing complex-
ity and competition in the market (Gongalves, 2022). Key
aspects include demand forecasting and inventory optimi-
zation, which are crucial for efficient supply chain manage-
ment and cost reduction. The use of machine learning algo-
rithms for demand forecasting allows companies to analyse
large amounts of data, including sales history, the impact
of external factors (e.g. environmental conditions, weath-
er) and consumer behaviour. This helps to more accurately
determine future demand for goods and services, which is
critical for production planning and inventory manage-
ment. For instance, systems can automatically analyse de-
mand trends and respond to them by changing production
volumes or ordering new batches of goods. Inventory op-
timisation involves automatic management of stock levels
based on demand forecasts and optimal service levels. Al
analyses data on demand, spending rates, and inventory
availability to strike the right balance between minimising
inventory and ensuring high availability of goods to cus-
tomers. This can avoid cost overruns and maintain optimal
stock levels, which supports production efficiency and cus-
tomer satisfaction. The use of Al in inventory management
also helps to improve the accuracy of forecasting and op-
timising inventory strategies in real-time, making it a key
tool for modern companies seeking to achieve competitive
advantage in challenging market conditions.

Logistics in modern business includes the efficient
management of transport routes and the supply chain,
where AT plays a key role in optimising processes and costs
(Sharma et al., 2022). Al algorithms are used to optimise
transport routes, which avoids congestion, reduces fuel
costs and shortens delivery times. These systems analyse a
large amount of data, such as traffic information, weather
forecasts and traffic schedules, to automatically determine
the most optimal routes. This approach helps companies
effectively manage their fleet and ensure timely delivery
of goods and services to customers. Automation of supply
chain processes using Al includes the automatic manage-
ment and coordination of orders, production, and delivery.
Al systems analyse demand, stock levels, lead times and
other factors to optimise order planning and execution.
This helps to avoid delays and increase efficiency in the
supply chain, which is critical to maintaining high-quali-
ty customer service and reducing overall company costs.
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The application of Al in logistics allows companies to
achieve significant improvements in productivity and effi-
ciency, which is an important factor in competitiveness in
the modern market. In the context of international man-
agement, where companies operate in international mar-
kets, the use of AI to automate communication processes
with customers is a critical element (Gillis, 2006; Meyer et
al., 2020). Key aspects include automating query responses,
providing 24/7 customer support and improving the over-
all customer experience.

Robots and chatbots are used to automatically pro-
cess and respond to customer queries via websites, mobile
apps or social media platforms. They are programmed to
recognise keywords or phrases and provide answers to
popular questions. This provides a quick and efficient way
to resolve standard customer queries, such as product in-
formation, order status, or return procedures. Chatbots
allow companies to provide customer support services
around the clock, without human intervention. They can
answer questions, even during hours when human opera-
tors are not available, which improves service availability
for customers in different time zones and reduces response
times. The use of robots and chatbots in customer service
also helps to reduce service costs and increase customer
satisfaction. They provide a quick response to queries and
standardise service processes, making them an essential
tool for modern businesses seeking to maintain a high le-
vel of customer service and engagement.

AT technologies are becoming a key tool in modern
international management, especially when processing
large amounts of data (Duan et al., 2019). They are used
to analyse trends, forecast demand and assess risks, allow-
ing companies to make informed decisions and plan their
strategies effectively. AI is used for the automated pro-
cessing and analysis of large amounts of data, commonly
referred to as “big data” This data can be collected from
a variety of sources, including transactional data, social
media data, sensor data. Al systems use machine learning
algorithms to automatically detect dependencies and pat-
terns in this data, which allows them to draw meaningful
business conclusions. Al can be used to develop forecasting
models that analyse historical data on demand for goods
or services, as well as account for external factors such as
economic conditions, changes in consumer behaviour, and
market trends. This allows companies to reduce the risks
of stock-outs and overstocks, and plan production and de-
liveries with greater accuracy and preparedness for market
changes. Al is also used to assess risks in business proces-
ses, financial transactions, and decision-making (Daven-
port, 2018). The systems analyse information from various
sources and address data history to identify potential risks
and take the necessary measures to mitigate or avoid them.

Predictive analytics using machine learning models
is a powerful tool that allows companies not only to re-
spond to current market trends but also to predict future
events and trends with high accuracy. Machine learning
models for sales forecasting are based on the analysis of a

large amount of data about sales history, their dynamics
and relationships with other factors, such as advertising
campaigns, pricing, seasonality and economic conditions.
Machine learning algorithms, such as regression models,
neural networks, or ensemble methods, can be used to
build predictive models that can accurately predict future
sales volumes based on this data. This helps companies re-
duce the risk of overproduction or underproduction, op-
timise inventory, and plan production based on realistic
demand forecasts. In marketing and sales, it is necessary
to determine what factors influence consumer behaviour
and purchase decisions. Machine learning models analyse
large amounts of data about customers, their purchases,
interests, demographics, and other important parameters.
Based on this data, personalised predictive models can
be developed to predict future customer actions, such as
product preferences or responses to marketing campaigns.
This allows companies to optimise communication strate-
gies and offers for each customer, improving marketing ef-
ficiency and increasing conversions.

By analysing large volumes of market data, machine
learning models can identify key trends and changes in
consumer preferences, technology, or competitive stra-
tegies. This allows companies to adapt to market condi-
tions, introduce new products or services in a timely man-
ner, and respond to competition with effective strategies.
Predictive models help reduce risks and increase competi-
tiveness, enabling companies to maintain a strong market
position (Fig. 1).

M Big data analysis

B Demand forecasting
and risk assessment

Predictive analytics

Figure 1. The role of Al in analytics
and forecasting in international management
Source: created by the author based on M. Haenlein et al. (2019)

In the modern environment, HR management is ac-
tively using Al technologies to automate recruitment and
candidate selection processes, which significantly reduces
the influence of the human factor and increases the effi-
ciency of these processes (Cam et al., 2019). The main as-
pects in which Al is involved:

1. Automation of resume analysis. Al systems use nat-
ural language processing algorithms to analyse and classify
candidates’ CVs, automatically identify the key skills, expe-
rience and education that match the job.

2. Evaluation of candidates. AT creates predictive mod-
els based on historical data on successful employees and
candidates, which objectively assess potential applicants for
vacant positions.
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3. Analysis of interview results. Al systems can ana-
lyse audio or text recordings of interviews to identify key
points, assess candidates’ communication skills, and ensure
consistency in assessment.

These technologies significantly reduce the time need-
ed for talent selection, enhance the accuracy of candidate
assessments, and allow for more efficient use of human
resources. Additionally, they open up new opportunities
in personalised learning and development for companies
seeking to improve their employees’ knowledge and skills.
The main advantage is the creation of adaptive learning
platforms that utilise machine learning algorithms. These
platforms analyse each employee’s individual skills, pro-
gress, and preferences to suggest further learning steps that
best meet personal needs. Al can also be used for automated
assessment of learning outcomes, identifying weaknesses,
and recommending further development. This enables fas-
ter adaptation of training programs to individual employee
needs and improves learning effectiveness. Moreover, data
analytics can identify key areas for developing necessary
employee competencies and focus training programs on
addressing specific challenges and goals of the company.
These Al-based approaches to HR management help im-
prove the level of knowledge and competencies of staff,
which is critical to increasing the competitiveness and sus-
tainability of organisations in today’s business environment.

CRM uses Al to more accurately segment customers
based on their behavioural data (Gartner: Magic quad-
rant..., 2022; Chatterjee & Chaudhuri, 2022). This is an
important aspect of ensuring efficient and personalised
customer interactions. CRM systems collect and analyse
customer information from a variety of sources, including
websites, social media, transactions, and customer com-
munications. The use of Al allows for in-depth analysis of
customer behavioural data to identify patterns and predict
customer needs. This personalises communications by
providing tailored offers, recommendations and services,
which increases customer satisfaction and loyalty. AI-powe-
red analytics in CRM also helps predict future customer
behaviour, which contributes to more optimised sales strat-
egies. Personalised advertising is used by companies to cre-
ate individual approaches to each customer, which signifi-
cantly improves the effectiveness of marketing campaigns.
Al plays a key role in this context, enabling the automation
of the analysis of large amounts of data about customers,
their preferences, purchases, interests, and behaviour. With
the help of machine learning and NLP algorithms, CRM
systems can create detailed customer profiles, and analyse
their online behaviour, reactions to advertising campaigns
and other marketing influences. This allows not only to
predict customer behaviour but also to create personalised
offers that best suit their individual needs and interests. For
instance, CRM systems can automatically recommend pro-
ducts or services that may be of interest to customers based
on their previous purchases or browsing habits, personal-
ise emails or social media posts with individual offers, and
customise website interfaces for each visitor individually.

This approach increases the conversion rate of marketing
campaigns, reduces losses due to misdirected communica-
tions, and makes customer interaction more effective.
Al-enhanced financial analytics plays an important
role in modern financial management, enabling companies
to analyse financial statements more accurately, forecast
cash flows, and assess financial risks with high accuracy and
efficiency. The main aspects of using Al in financial ana-
Iytics include automating the processing of large amounts
of financial data, such as accounting records, income state-
ments, budgeting, and investment data (Schmitt, 2020). AI
systems use machine learning algorithms to identify and
analyse patterns in financial data, which allows them to
identify trends, risks, and opportunities to optimise finan-
cial processes. Al-powered predictive models help mana-
gers forecast future cash flows and profits based on data
history and other factors, such as economic conditions,
changes in market conditions, and strategic decisions. This
helps to avoid financial risks, increase the accuracy of plan-
ning and strategic decisions, and ensure the financial sta-
bility and growth of the company. Financial risk assessment
using Al includes the analysis of information on credit risk,
investment opportunities, and financial stability of coun-
terparties and partners, as well as forecasting the impact of
changes in the macroeconomic environment on the compa-
ny’s financial position. This helps managers make informed
decisions on financial management and investment of re-
sources to achieve the company’s strategic goals (Fig. 2).

Financial risk assessment

Cash flow forecasting

Figure 2. Application of Al
in financial management in international management
Source: created by the author based on M. Hidayat et al. (2024)

Al-assisted accounting automation is a key trend in
the modern business environment aimed at optimising
processes, reducing errors, and improving the efficiency of
financial management of an enterprise (AlKoheji & Al-Sar-
tawi, 2022). Alis used to automate routineaccounting opera-
tions, such as data entry, transaction classification, reporting,
and financial data analysis. AI systems equipped with ma-
chine learning algorithms can independently recognise and
process financial data, which significantly reduces the time
required to perform accounting procedures and the cost
of their maintenance. One of the key benefits of using Al
in accounting is the reduction of the likelihood of human
error. Machine learning algorithms can accurately analyse
and interpret large amounts of financial data, and detect
anomalies and errors in accounts, which can be used to
quickly identify potential problems and take the necessary
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measures to resolve them. In addition, the use of AI helps
to increase the efficiency of accounting departments by au-
tomating internal processes, such as formulating financial
forecasts, calculating tax liabilities, and controlling costs.
This allows financial analysts and accountants to focus on
strategic tasks and analysis instead of performing monoto-
nous manual operations.

Enhancing cybersecurity is a crucial task for modern
organisations, as threats in the digital world are becoming
increasingly complex and multifaceted. Using Al to detect
cyber threats and anomalous activity in real-time is becom-
ing a key element of an effective cybersecurity strategy (Ab-
dullahi et al., 2022). The machine learning algorithms un-
derlying Al systems can analyse huge amounts of data that
are constantly coming from various sources, such as net-
work logs, user activity data, server logs, and other sources
of information. Through this analysis, AI can detect de-
viations from normal behaviour that may indicate the
presence of cyber threats. This includes detecting unusual
patterns of network access, abnormal changes in software,
or unexpected activity that could be a sign of intrusion or
malicious activity. One of the main advantages of using Al
in cybersecurity is the ability to detect threats in real-time.
This means that the system can immediately respond to po-
tential threats by automatically taking measures to prevent
or neutralise the threat. For example, the system can auto-
matically block suspicious activity, isolate affected areas of
the network, or send notifications to security administra-
tors for immediate intervention. In addition, AI can learn
from historical data and continuously improve its threat
detection models. This means that the system is becoming
increasingly accurate in detecting new types of threats and
adapting to changes in attacker behaviour. As a result, com-
panies can be better prepared for new cybersecurity chal-
lenges and respond more quickly to potential threats. Using
Al to improve cybersecurity helps organisations reduce the
risk of confidential information leakage, financial losses,
and reputational damage. It can also significantly reduce
cybersecurity costs, as the automation of threat detection
and response processes reduces the need for manual labour
and increases the effectiveness of security measures.

Data protection using Al is an important aspect of mo-
dern cybersecurity (Martinelli ef al., 2020). Al can be used
for the automatic monitoring and analysis of large amounts
of data in real-time, identifying suspicious activity and
preventing potential threats. AI can detect abnormal be-
havioural patterns that may indicate attempts at unautho-
rised access to data or other types of cyberattacks. Machine
learning algorithms analyse user and system behavioural
data to detect any deviations from normal functioning. For
example, if the system detects unusual activity with a user’s
account, such as access attempts from unusual locations or
at unusual times, it can immediately block that access and
notify the appropriate specialists for further investigation.
Al is also used to detect and prevent phishing attacks. By
analysing many emails and websites, Al systems can identi-
fy the telltale signs of phishing and block them before users

can become victims. This includes analysing text, URLs,
and metadata to help identify fake or malicious resources.

AT can help prevent data breaches by analysing user
and system activity to identify potential threats before they
can cause damage. For example, Al systems can detect un-
authorised copying or transfer of confidential data, proving
quick response and data loss prevention. Thanks to their
ability to learn, Al systems are constantly improving and
becoming more effective in detecting and preventing new
threats. They can analyse data from previous attacks and use
this knowledge to predict and prevent future threats. This
renders them substantial in the fight against cybercrime
and ensuring high-level data protection. The use of Al to
improve data protection and prevent cyberattacks is an im-
portant element of modern cybersecurity, enabling organi-
sations to effectively protect their data and reduce the risk of
cyber threats. The introduction of Al technologies in inter-
national management contributes to a significant increase
in data privacy. Thanks to advanced encryption algorithms
and anonymization methods, companies can more effec-
tively protect the personal information of customers and
partners. This allows them to comply with international
data protection standards, such as the General Data Protec-
tion Regulation, and ensure a high level of trust in the com-
pany. One of the important results of ethical AI applica-
tions is the development and implementation of algorithms
that minimise bias. Through regular audits and algorithm
adjustments, companies can avoid discrimination based
on gender, race, age, and other factors. This contributes
to a fairer and more transparent decision-making process.

Companies implementing Al are actively working on
the development of ethical data use policies. This includes
informing customers about how their data is collected and
used and obtaining consent to the processing of such data.
Such approaches help to ensure that customer rights are
respected and reduce the risk of ethical conflicts. The in-
troduction of transparent algorithms is another important
outcome of an ethical approach to AI. Companies are de-
veloping methods to explain the decisions made by algo-
rithms, allowing users to understand how and why certain
decisions were made. This increases the trust in Al tech-
nologies and contributes to the greater acceptance of these
technologies in society. The introduction of Al in interna-
tional management is accompanied by the development
of responsibility and accountability mechanisms for the
results obtained with the help of Al algorithms. Companies
create internal ethics committees that control the use of Al
and ensure compliance with ethical norms and standards.
This helps to avoid negative consequences and ensures the
responsible use of Al. Consideration of cultural peculiari-
ties when implementing Al in international companies is
an important aspect that contributes to the successful inte-
gration of technologies and ensures efficient operation on a
global level. Intercultural differences affect various aspects
of business, including communication, human resources,
marketing strategies, and decision-making. Implementing
Al requires taking these differences into account to ensure
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that technologies are adapted to specific cultural contexts
and avoid potential conflicts.

One of the key aspects is language adaptation. Al that
works with text or voice information must consider the lan-
guage differences and nuances of each country or region
(Evelson, 2020). This includes translating and localising
interfaces, analysing the tone and meaning of words, and
considering language idioms and phrases. This ensures that
information is understood and interpreted correctly and
improves the quality of interaction with users from differ-
ent cultural backgrounds. Cultural characteristics also af-
fect the perception of technology and readiness to use it.
Some cultures may have strong traditions and conservative
views that affect the adoption of new technologies. There-
fore, it is necessary to address cultural values and prefe-
rences when conducting relevant research and analysis.
For example, the introduction of AI may require additional
educational campaigns or training to raise awareness and
readiness of staft to use new technologies. Human resour-
ces should also take cultural sensitivities into account when
using Al This includes adapting recruitment and selection
algorithms to consider cultural nuances, as well as deve-
loping training and development models that consider dif-
ferent learning styles and cultural preferences. The use of
Al in international companies also requires considering
cultural differences in approaches to motivation, commu-
nication, and team management. Marketing strategies that
use Al should also be adapted to the cultural characteristics
of target markets. This includes personalisation of market-
ing messages, considering cultural preferences, customs,
and traditions. For example, the use of Al to analyse con-
sumer preferences and behaviour should consider different
cultural contexts to ensure that marketing campaigns are
relevant and effective.

DISCUSSION

This study examines in detail the implementation of Al in
various aspects of business management at the international
level. The use of Al in today’s environment can significantly
increase efficiency, reduce costs and improve the quality of
tasks. Al can be used to automate routine business processes,
including text recognition, classification and indexing of
documents. This can significantly reduce the time required
to process large amounts of information and improve the
accuracy of analysis. Technologies such as NLP and OCR
help automate document processing tasks (The Future of...,
n.d.). Thanks to these technologies, companies can process
information quickly and accurately, which increases labour
productivity and reduces administration costs. Machine
learning algorithms allow for forecasting demand for prod-
ucts and optimising stocks. This helps companies manage
their supply chains more efficiently, reducing the risk of
overstocking or shortages. For example, demand forecast-
ing based on the analysis of sales history data and seasonal
fluctuations allows for accurate production and delivery
planning. This ensures optimal inventory management,
which helps reduce costs and improve customer service.

K. Bhavsar et al. (2019) came to a similar conclusion
that Al can significantly improve the efficiency of manage-
ment processes in software projects. They emphasised that
automating routine tasks such as monitoring project pro-
gress and managing risks can reduce errors and increase
overall productivity. A.K. Namir et al. (2022) confirmed the
importance of Al for inventory management, particularly
through demand forecasting and inventory optimisation.
They found that the use of machine learning and combina-
torial optimisation allows for accurate production and sup-
ply planning, reducing the risk of overstocking or shortag-
es. The study confirms that Al is used to optimise transport
routes and automate processes in the supply chain. This
helps to reduce delivery times, cut fuel costs, and improve
overall logistics efficiency. In particular, the use of route
optimisation algorithms allows for determining the fastest
and most cost-effective routes for the delivery of goods. Al
also helps automate the processing of customer requests us-
ing chatbots and virtual assistants. This ensures round-the-
clock support, quick response to requests, and increased
customer satisfaction. The use of chatbots allows processing
many requests simultaneously, which significantly reduces
the workload of the support team. R. Akerkar (2019) ana-
lysed the introduction of AI in supply chain management
and logistics and found that the use of machine learning
algorithms for demand forecasting helps companies plan
production and supply more accurately, which reduces the
risk of overstocking or shortages.

The ability of Al to quickly process and interpret com-
plex data sets makes it indispensable for identifying trends,
forecasting demand, and assessing risks. Similar conclu-
sions were reached by V. Sohrabpour et al. (2021), who
investigated the use of Al to forecast export sales. They
found that Al can significantly improve the accuracy of
export sales forecasts compared to traditional methods.
The use of machine learning algorithms helps to analyse
large amounts of data and identify patterns that affect
sales. B. Hmoud (2021) explored the application of Al to
business, focusing on how these technologies can be im-
plemented to increase operational efficiency, optimise
processes, and improve strategic management. The study
found that AI technologies help in analysing large amounts
of data and identifying trends and anomalies, which facil-
itates informed business decision-making and improves
strategic planning.

M. Potwora et al. (2024) showed that AI helps auto-
mate routine marketing tasks such as content creation
and distribution, advertising campaign management, and
customer data processing, which increases efficiency and
reduces costs. Al has a significant impact on marketing
personalisation, allowing companies to create unique and
targeted marketing campaigns for each customer. Using
machine learning algorithms and big data analysis, Al can
learn customer behavioural patterns, preferences, and pur-
chase history. This ensures that personalised offers can be
created that best meet the needs and expectations of each
consumer. S. Lee’s (2020) research on use of chatbots in
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customer communication found that AI enables persona-
lised interactions by providing tailored recommendations
and solutions based on the analysis of previous interactions
and customer preferences.

AT also plays an important role in financial analytics,
providing more accurate and faster analyses of financial
data. (Artificial intelligence in..., 2021). The use of machine
learning and big data analytics algorithms allows com-
panies to manage their finances more efficiently, identify
trends and make informed decisions. One of the main ap-
plications of Al in financial analytics is forecasting financial
indicators. Machine learning algorithms can analyse his-
torical financial data and predict future revenues, expens-
es, and profits. This allows companies to better plan their
budgets and determine optimal development strategies.
J. Xu et al. (2024) investigated the use of Al technologies to
predict and optimise risks in financial services. They found
that Al-based technologies help to reduce financial losses
through more accurate forecasting and early detection of
risks, which allows for action to be taken before risks esca-
late into serious problems.

The use of artificial intelligence in cyber security and
ethical and cultural management are important topics to
consider in the context of the research topic. Al enables
faster and more accurate detection of threats and anomalies
thanks to machine learning algorithms and big data ana-
lysis. At the same time, ethical and cultural considerations
must be taken into account when implementing it. Ethical
issues include fairness, transparency and accountability in
decision-making. It is important to ensure that algorithms
are not biased and operate according to ethical standards.
In a cultural context, Al technologies need to be adapted to
different cultural characteristics, such as language barriers
and social norms, to ensure their effectiveness and accepta-
bility in different regions. A similar problem was studied by
R. Trim & Y.-I. Lee (2022). They considered the possibility
of combining sociocultural intelligence with AI to improve
the cyber security of organizations. Sociocultural intelli-
gence involves understanding the cultural and social fac-
tors that can influence user behaviour and potential threats.
The results of their research showed that the combination
of these two factors helps to increase the resilience of or-
ganizations to cyber threats.

Overall, the research results show that the use of arti-
ficial intelligence in international companies significantly
enhances the efficiency of business processes. This is sup-

Additionally, the integration of Al promotes personalized
customer service and enhances communication in a mul-
ticultural environment, helping companies better adapt to
varying market conditions

CONCLUSIONS

The study showed that the automation of processes with
the help of artificial intelligence significantly contributes to
increasing the efficiency of the enterprise. The areas exa-
mined include document processing, inventory manage-
ment, logistics, CRM, marketing, financial management,
human resources, and cybersecurity. The study confirmed
that cybersecurity is significantly strengthened by AT’s abil-
ity to detect threats in real-time, detect anomalies and au-
tomatically respond to them, ensuring reliable data protec-
tion and reducing the risk of cyberattacks. The ability of AI
to process large amounts of data facilitates trend analysis,
demand forecasting and risk assessment, which facilitates
informed decision-making in international management.

The study demonstrated that the ethical application of
Al, including minimising bias, algorithmic transparency,
and responsible use of data, is critical to maintaining trust
and adherence to international standards. Considering cul-
tural differences when implementing AI ensures effective
global operations, from language adaptation to marketing
strategies tailored to cultural contexts. The widespread use
of Al in business process automation across various sectors
demonstrates its key role in increasing efficiency, reducing
costs, and improving the quality of tasks. The integration
of Al technologies allows businesses to achieve competi-
tive advantage, optimise resource utilisation, and increase
overall productivity and efficiency in complex and rapidly
changing market conditions.

Prospects for further research include the adaptation
of AT to different cultural contexts, the study of ethical as-
pects of its use, and integration with other advanced tech-
nologies. Other important areas include the development
of methods for training and adapting Al, its use in strategic
and human resources management, enhancing cybersecu-
rity, and developing new Al-based business models. The
limitations of the study stem from the insufficient amount
of data available for analysis and the difficulty of consid-
ering cultural differences in the use of Al technologies in
different countries.
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AHoTaLif. MeTa poboTu mojsrana B ZOCIIIKeHH] epeKTUBHOCTI BUKOPKUCTAHHsI IITy4HOro inTenexty (1) i BusHaveHHi
JI0ro BIIMBY Ha YIIPaBIiHChKi Mpollecu Mi>KHaApOAHUX KOMIIaHili. Byno cTBopeHo MeTomomnorio Aaa onTuMisanii
MiKHapofHMX Oi3Hec-IpoleciB, sika oxonuita BuposBamkerHs I g nigBumieHHa egeKTUBHOCTI yIpaBiiHHS,
aBTOMATM3alil CTPaTerivHOro IJIAHYBaHHs, aHa/Ii3y pPMHKOBYX JAHUX Ta IIPOTHO3YBAaHHA TPeH/IB. Y po6oTi foCIimKeHo
PpisHOMaHITHI acrieKTy 3acTocyBaHHA TexHosnori 111 B Mi>kHapOZHOMY MeHEIPKMEHTI, OXOII/IIOI0YY KTI0YOBi HAalIPAMH,
30KpeMa aBTOMaTH3aIllifo 6isHec-mporeciB, 00po6Ky JOKYMEHTIB, yIpaBIiHHA 3aIlacaMi, TOTiCTUKY, KOMYHiKalii 3
K/Ii€HTaMU, aHA/TITUKY Ta IPOTHO3YBaHHA, a TAKOXX YIIPaBIiHHA ITepCOHATOM. ABTOMATH3allisl MPOIEeCiB lasia 3MOTy
3HUBUTY BUTPATY 1 IOKPAIIUTH AKiCTb 0OCIYyroByBaHHA. BUKOpUCTaHHA a/IrOPUTMiB MAIIHHOIO HABYAHHA Y JIOTicTUI
Ta YIpaBJ/liHHi 3aI1acaMyt CIPOCTIIIO IIPOTHO3YBAaHHA MONNTY i ONITHMMi3yBasIo TaHIIIOT TOCTaBOK. KoMyHiKallito 3 KmieHTaMn
6yn0 aBTOMaTH30BaHO 3 JIOIIOMOTOI0 POOOTIB i YaT-60TiB, 1[0 MOKPAIMIO 06CTYTOBYBAaHHA. AHATITIKA Ta IPOTHO3YBAHHA
Ha OCHOBi faHuX, 3i6paHux Ta 06po6nenux 3a gonomororo 11, forroMaraoTb MeHeKepaM IpuUitMaTy OOIPyHTOBaH]
pimenHs ta epekTUBHO ITaHyBaTH cTpaterii. Bukopucranusa I sHayHO migBUIMIO e(PeKTUBHICTD YIPaBIiHCHKUX
npouecis. I]i TexHomnorii JomomMaraoTh KOMIIaHiAM IIBUAIIE afalTyBaTUCA 10 3MiH Ha PMHKY i HiZBUIyBaTH CBOIO
KOHKYPEHTOCIIPOMO>XKHICTD B ITI06a/IbHOMY bi3Hec-cepenoButi. [JoCiiKeHHA BCTaHOBIIIO, 10 3faTHIiCTD cucteM I
aHaJIi3yBaTy BEMVUKI 00CATM JaHMX, IIPOTHO3YBATI PYHKOBI TeH/IeH i1, aBTOMATH3yBaTyl Py TMHHI 3aBIaHHA Ta 3MEHIIYBaTH
PY3UKM IPUHATTS pillleHb, JAI0Th 3MOTY LUBM/IIIE pearyBaTy Ha 3MiHI Ha PUHKY, HiIBUIIYBATI TOYHICTb CTPATETiYHOIO
IUIaHYBaHHA i 3a6e3IeqyBaTy BUCOKUIT piBeHb KOHKYPEHTOCIIPOMOXKHOCTI B I7I06a/IbHOMY OisHec-cepenoBumi. IIpakTirana
L[iHHICTP LIbOTO JOCIi/I)KEeHH NO/IATA€ B HaJJaHHI MiJIPMEMCTBAM [ieTalbHOTO PO3yMiHHA TOTO, K iHTerpysaru 11 y pisni
ACIEKTY MDKHAPOJHOTO MEHEPKMEHTY
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Abstract. The study of the viability of local communities is critical both for Ukraine and for any country that strives
for sustainable economic development, stability, and improving the quality of life of its citizens. It helps to prepare
communities for challenges, promotes effective resource management, investment attraction, and social cohesion, which
is the foundation for sustainable and harmonious community functioning and progress. The purpose of the study was
to clarify the concept of the viability of a local community and identify key economic aspects to substantiate the areas of
further research on the mechanism for ensuring it. In the course of the study, theoretical methods of analysis were used,
in particular literature review and conceptual generalisation, to identify the resources of the viability of local communities.
The definition of a viable local community as a complex socio-economic system capable of remaining functional in the
long term, providing for the psychological and social needs of its members and promoting their development in conditions
of limited resources, adapting to changes in the economic environment is formulated. A conceptual model is constructed
that provides a general idea of the key components that affect the ability of a local community to survive and develop. The
proposed model highlights the importance of integrated viability analysis, considering the relationship between different
resources and conditions that contribute to the sustainable development of local communities. The results show that the
combination of economic, information, financial, material, organisational, and human resources is critical to ensuring
the viability of communities. The practical value of the study is to substantiate the need for an integrated approach to the
management of local communities, which is aimed at the effective use of all available resources to achieve maximum effect.
This will ensure coordination of efforts at all levels and will contribute to the creation of a holistic economic development
strategy that involves long-term planning and consideration of the specific needs and challenges of each community,
thereby achieving harmonious and balanced progress

Keywords: conceptual model; viability of complex systems; resources for ensuring viability; socio-economic system;
sustainable development

INTRODUCTION

A local community is a socio-economic system con-
sisting of many interdependent components that cover
social, economic, cultural, political, and environmental
aspects. It requires an integrated approach to managing
its development, because consideration of all factors and
relationships allows creating conditions for sustainable
development, improving the quality of life of the popula-
tion and ensuring the stability and prosperity of society.
The key integral characteristic of a complex system is its
viability, which reflects the possibility of its functioning
for an unlimited time.

The study of the conditions for the viability of com-
munities and the management of their development is ex-
tremely relevant today. Communities that are able to adapt
to modern challenges (climate change, economic inequal-
ity, migration, pandemics, geopolitical instability) and de-
velop further ensure the stability and prosperity of their
residents. Decentralisation reforms, which are actively car-
ried out in Ukraine and many other countries and involve
the transfer of a significant part of power from central au-
thorities to local communities, primarily in the manage-
ment of economic development and the management of
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financial resources, require a new approach to the manage-
ment of local units. This helps to improve the investment
climate, support the development of local businesses and
create new jobs, which is especially important for econo-
mic growth and poverty reduction. The community viabil-
ity study will enable the development of programmes and
policies that promote optimal resource allocation, ensuring
their effective use where necessary, which maximises the
positive impact on the overall state of communities and
contributes to their further development. For Ukrainian
local communities (called territorial communities) affected
by wars and crises, the study of viability is a key to deve-
loping recovery strategies that will contribute to long-term
stability and prosperity of communities.

Many researchers covered various disciplines and areas
of knowledge, which allows getting a more complete pic-
ture of the viability of communities. This includes econom-
ic, social, cultural, and environmental aspects that are im-
portant for a comprehensive understanding of community
development. The ability of local communities to change
for development was investigated by T.A. Kapsalis &
V.C. Kapsalis (2020). They considered the inability of local
communities to cope with the demanding and extremely
changing environment a threat to the sustainable deve-
lopment of humanity and emphasised the importance of
implementing important bottom-up social changes, start-
ing with studying the needs and interactions of people in
local communities. The paper highlighted the main factors
that influence the community’s desire for change and their
willingness to adapt to development challenges: the degree
of dissatisfaction, the presence of a common vision of the
future, trust in the methodology of change, and the degree
of resistance to them. The model for assessing community
readiness for change proposed by the authors allows re-
searchers to better understand how different aspects affect
community viability, and this is important for developing
strategies to improve it. The model also highlights the
importance of an integrated approach, where each factor
plays a role, and the weakness of one can lead to the over-
all failure of the initiative. The authors’ approach can be
used as a diagnostic tool to assess the community’s ability
to change and identify aspects that require increased atten-
tion to ensure its viability.

L. Casini et al. (2021) examined the viability of com-
munities through the well-being of residents, as well-being
is a comprehensive indicator of quality of life, combining
social, economic, and environmental aspects. The assess-
ment of well-being, according to the authors, helps to better
understand the effectiveness of the community in meeting
basic needs, ensuring security, promoting economic deve-
lopment, which is the foundation for its long-term viabili-
ty, and opens up opportunities for targeted improvements.
The study is essential for achieving community viability
through the development of a well-being assessment metho-
dology that includes detailed monitoring of key aspects of
quality of life, such as economic status, safety, environmen-
tal quality, and educational opportunities. Their approach

to identifying and measuring components of well-being
through questionnaires, using factor analysis and verifying
the reliability of results helps to accurately identify critical
factors affecting the viability of rural areas, and implement
effective solutions to improve living conditions.

The results of many studies focus on the econo-
mic components of community resilience. In particular,
D. Tarasenko et al. (2021) based on statistical data analysed
in detail the socio-economic conditions that affected the
development of united territorial communities in Ukraine,
identified a significant gap between “rich” and “poor” re-
gions, and substantiated the need for targeted support for
less developed communities to reduce the imbalance. The
researchers emphasised the importance of entrepreneur-
ship development as the main driver of economic growth
and social stability of communities and suggested develop-
ing various development strategies according to the type of
territories (adaptive, innovative, and anti-crisis). This will
better respond to the specific needs of communities and
increase their viability.

The monograph by T.A. Sakhno (2023) provides a
comprehensive overview of the theoretical and practical
aspects of the development of territorial communities, in
particular, focuses on the economic and organisational
components that contribute to their viability. It offers new
theoretical and methodological approaches to assessing fi-
nancial support and the effectiveness of forming financial
flows in communities, which are a key to ensuring their
economic viability and development. The conceptual mo-
dels and methodological approaches proposed by the re-
searcher help to understand the importance of integrating
business, the population, and authorities into community
development strategies, and consider modern challenges,
such as war and economic crises.

The research by PR. Payne et al. (2021) is useful for in-
vestigating the viability of communities, as it highlights the
importance of a multidimensional approach to assessing its
internal characteristics. For an adequate understanding of
viability, it is important to consider various aspects of the
state of the community and their perception by the local
community, which is not fully reflected in statistics. This
provides a more accurate understanding of the true viabili-
ty of the community, focusing on the local context and the
opinions of its members, which helps to develop more ef-
fective and realistic development strategies.

Approach of N. Shafieisabet & F. Karimi marezi (2022)
to quantify community viability based on a large-scale sur-
vey deserves attention. The researchers identified and pro-
vided an index assessment of social factors that affect the
sustainable viability of rural settlements: social awareness,
trust, social cohesion, social networks and connections,
and participation in the activities of various organisations
and groups. They concluded that these social factors are vi-
tal for coordinating actions and building the capacity of ru-
ral communities needed to achieve rural development and
viability. The researchers emphasised that no development
can take place without awareness, participation and mutual
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social trust, and focusing on social factors can help elimi-
nate social inequality and reduce migration by improving
living conditions in rural settlements.

Analysis of publications shows that despite the exis-
tence of significant scientific and practical interest, there is
a lack of clarity in defining the concept of the viability of a
local community, and research focuses on certain aspects,
mainly social or environmental. The impact of economic
factors on the viability of communities remains insuffi-
ciently investigated, and there are practically no approaches
to its comprehensive assessment. Such fragmentation does
not allow creating a complete picture of the state of local
communities, which reduces the possibilities of effective
management influence and making informed decisions to
ensure their sustainable development.

The purpose of this study was to clarify the concept and
define the key economic aspects of the viability of a local
community, analyse the interaction and mutual influence
of its elements based on scientific literature, and develop a
conceptual model that will provide a systematic view of the
viability of a local community.

The study was organised in several stages. At the first
stage, 95 English-language and Ukrainian-language publi-
cations in journals indexed in scientometric databases such
as Scopus, Web of Science, and Google Scholar were selec-
ted and critically analysed, mentioning the terms “viability”,
“resilience”, “community”, and “sustainable development”
without limitation of the period and type of publication.
This allowed reviewing modern theoretical approaches to
the concept of viability of local communities and develop-
ing a list of resources that provide it. In addition, the author
conducted interviews with the heads of the united territo-
rial communities of the Dnipropetrovsk Oblast in 2020-
2021. The author confirmed that participation in the inter-
view was voluntary, and data confidentiality was preserved.

At the second stage, based on the theoretical analysis
of existing concepts, considering cybernetic approaches to
determining the viability of complex systems, the author
proposed their own vision of the content of the concept of
“viability of a local community” and identified the condi-
tions for its achievement. At the third stage, the resources
of the viability of local communities were systematised in
relation to the conditions of viability that they provide, and
a conceptual model was built that provides a comprehen-
sive understanding of the viability of a local community. At
the fourth stage, the results obtained were summarised and
recommendations were formulated for further research
and practical application.

PHENOMENON OF COMMUNITY VIABILITY
IN SCIENTIFIC RESEARCH
Understanding the viability of a community, in particular,
the reasons why some communities are resilient, adaptable
to change, and innovative, while others are not, is an ur-
gent research issue. The phenomenon of the viability of lo-
cal communities first attracted the attention of sociologists
and economists in the context of sustainable community

development. In the paper “Northern people, northern
resources, and the dynamics of carrying capacity” by
R. Weeden, one of the first researchers on this topic, de-
fined a viable community as one that “sees itself as an entity
that wants to stay with its uniqueness, which looks forward
to the future with hope and believes that it can make deci-
sions and take action to correct perceived bad things” and
considers the development of the community to be any
change that strengthens viability (Weeden, 1985).

Scientific research on the phenomenon of community
viability began with the analysis of communities that sur-
vived in the difficult conditions of the Arctic north, the de-
serts of Australia or the ocean coast and remain identical.
Authors of the 21* century draw attention to the fact that
the loss of viability by communities is not always associa-
ted with extreme living conditions, isolation of settlements,
or resource poverty. A. Dale et al. (2010) pointed out that
the viability of communities has been severely affected in
the industrial world by suburbanisation in the second half
of the 20" century, pointing to the massive destruction of
both urban areas and rural settlements in the second half
of the 20" century. J.D.R. de Raadt (2011), examining com-
munities in Europe, including Sweden, Spain, Italy, France,
Austria, and Australia, noted that most communities have
found themselves in distress as a result of numerous chal-
lenges, including growing individualism, a decline in edu-
cation, ethics, and charity, a lack of meaning in professional
activities, and a managerial approach that harms humanity
and nature. These factors are not unique to economically
developed countries, but, on the contrary, occur in differ-
ent regions of the world. In addition, these factors are inter-
related and create destabilising feedback that undermines
and contributes to their disintegration. And given that the
number of abandoned settlements continues to grow, sys-
tematicstudies ofthe conditionsforensuringthesurvivaland
development of communities do not lose their importance.

A. Dale et al. (2010) examined the role of communities
in sustainable development, emphasising that their viabi-
lity provides the necessary resilience to address economic,
social, and environmental changes. They found that part-
nerships and teamwork are important for solving commu-
nity problems and ensuring innovation. The researchers
emphasised the need for interdisciplinary study to restore
communities. Through a meta-analysis of thirty-five Cana-
dian communities, the paper reveals how community via-
bility interacts with the concept of sustainability, and notes
the need for further research to clearly define this concept.
The researchers also noted that improving the viability
of communities can be a strategic area for governments,
which helps to combine local initiatives with national and
international programmes.

The book “Community Vitality: from Adaptation to
Transformation” by A. Dale et al. (2014) was a significant
contribution to community viability research. The authors’
idea was that viability is a critical factor that allows mov-
ing from a state of simple survival to prosperity. They em-
phasised that any assessment of viability should consider
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elements that first meet the basic needs of the community,
and then create conditions for creativity, adaptation and in-
novation. This approach is closely related to the hierarchy
of needs developed by psychologist A. Maslow in 1943. Ap-
plication of the Maslow approach provides the community
with a structured way to prioritise and consistently meet
needs. The researchers noted that Maslow’s concept, while
individual in nature, can be extended to apply to commu-
nities. This allows considering the community as an inde-
pendent organism, where the satisfaction of basic needs
creates the foundation for further development. The use of
this hierarchy allows allocating resources efficiently, focus-
ing on the most urgent needs and avoiding spending on
less important projects until the main problems are solved.

J.D.R. de Raadt & V. de Raadt (2014) in the book “From
multi-modal systems thinking to community development:
Regaining our humanity through community” approached
the study of community viability from the perspective of a
multi-modal systems approach, offering a comprehensive
approach to community analysis that includes various mo-
dels and methods of systems thinking. This provides a deep-
er understanding of the economic and social interactions
and interdependencies between different aspects of commu-
nity life. The researchers propose practical strategies and ap-
proaches that help increase the viability of communities by
strengthening connections, collaboration, and shared values.

In many studies, the concept of viability is closely rela-
ted to the desire of residents to be part of a particular settle-
ment, while maintaining identity and self-determination. A
viable community can be described as one where “people
feel that they can remain residents for a certain period of
their lives, where they find sources of income and a mean-
ingful life” (Aarsaether et al., 2004). S. Martin et al. (2008)
examined community viability through the prism of the
impact of migration and fuel costs on community stability,
identifying the main reasons for migration as the search for
economic and educational opportunities.

Studies that examined residents” willingness to stay in
a particular community have identified several motivation
factors. In particular, K. Sorlie (2009) pointed to the impor-
tance of belonging to a place and identity, and the social en-
vironment and access to economic benefits, as motivations
for continuing to live in a locality. The researcher’s sugges-
tions are based on the idea that when basic needs such as
work and housing are met, people are more likely to stay for
the sake of a quality of life related to the area, environment,
and social connections.

The viability of a community can be determined by its
ability to maintain its economic, social, and environmen-
tal sustainability. An integrated approach to community
development, including ethical management, cohesion,
human capital development, and sustainable development
of natural resources, is important. The main elements of vi-
ability, according to J.D.R. de Raadt (2011), are social cohe-
sion, environmental responsibility, and economic sustain-
ability that together contribute to the long-term prosperity
of communities.

The viability of communities is interpreted as the abi-
lity to maintain the quality of life in all its aspects (eco-
nomic, social, environmental). The researchers suggest that
the unsatisfactory level of well-being observed in many
rural communities is the reason for the phenomenon of
rural abandonment and curtailment of farming activities
in different countries, regardless of their level of develop-
ment (Casini et al., 2021). Critical aspects of community
well-being considered in the literature include economic
indicators (employment, income, economy), community
services (education, leisure, transportation, and infrastruc-
ture), the state of the environment (quality, sustainability,
and appearance), social factors (safety, community cohe-
sion, engagement), politics, health, and attachment to place
and community (McCrea et al., 2014).

A. Dale et al. (2010) examined factors that contribute
to encouraging communities to jointly address sustaina-
bility issues, using examples from Canadian communities.
These factors include: openness and trust in the commu-
nity, which promote partnerships of various types and en-
courage innovation and creativity; connection with people
and place; continuity and stability of funding and leader-
ship; the possibility of change that encourages innovation
and creativity, but is not excessive and does not lead to
instability. According to A. Dale et al. (2014), community
viability is defined as its ability to not only survive, but also
thrive, anticipate changes of various kinds, implement new
ideas, and prevent problems, not just respond to them.

Viability is increasingly seen as a complex and mul-
tifaceted concept that encompasses harnessing the skills,
knowledge and abilities of local residents, strengthening
relationships and communications, enhancing community
initiative, increasing responsibility and adaptability, and cre-
ating sustainable, healthy ecosystems and a diverse, healthy
economy that brings many benefits to the community.

The concepts of “viability” in publications are used to
describe various systems and situations in which systems
must operate within certain limits to survive or function
effectively. In accordance with the generally accepted ap-
proaches described by H. Bossel (2001), any complex sys-
tem is viable if it:

¢ able to exist in a normal state of the environment, has
available resources necessary to maintain the system (ma-
terial, energy, and other resources);

¢ in the long run, is able to be effective in its efforts to
provide the necessary limited resources and can have an
impact on the environment when necessary;

¢ has the freedom to choose ways to solve problems
related to environmental diversity;

¢ has the ability to protect itself from the harmful ef-
fects of changing and unpredictable conditions outside the
normal state of the environment;

¢ can learn, adapt, and organise itself to generate more
adequate responses to challenges associated with changing
environments;

¢ it can change its behaviour to respond appropriately
to the behaviour of other systems in its environment.
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In addition, for social systems that are human com-
munities, an additional condition for viability is the abil-
ity to meet the psychological needs of community mem-
bers. In the context of generally accepted approaches, the
viability of a local community can be defined as its ability

to maintain and develop its functionality in the long term,
despite changing conditions. The analysis of existing
approaches allowed specifying the list of conditions for
the viability of communities and building its conceptual
model (Fig. 1).
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Figure 1. Conceptual model of local community viability (economic aspect)

Source: developed by the author

The basic conditions for the viability of a local commu-
nity are ensured by the availability of appropriate resources,
primarily economic ones, which are the foundation for sus-
tainable development and social prosperity. The proposed
model shows the relationship between these conditions and
the required resources, which allows characterising each
basic aspect considering the basics for its implementation.

Existence. This is the main condition that provides for
the availability of community members, basic physical and
material resources to ensure their vital activity. The number
of community members is critical to the ability to conduct
economic activities, develop infrastructure, and ensure
minimum living standards.

Efficiency. The community’s resources are limited, so it
must be able to use them effectively to meet its needs and
achieve its goals. This helps to maximise economic growth
and productivity, and attract investment to increase eco-
nomic returns, which has a positive impact on tax reve-
nues directly to the public budget and, as a result, on the
opportunities of the community to improve the standard
of living. The community must also have the ability to in-
fluence the environment to provide additional economic
resources when needed.

Freedom of action. The condition is that the commu-
nity has the freedom to choose how to solve problems that
arise as a result of environmental diversity. This includes

expanding opportunities for entrepreneurship, developing
alternative economic strategies, and providing economic
flexibility that allows the community to respond quickly to
market changes and crises. Freedom of action also large-
ly depends on the remoteness of the community from the
main administrative and economic centres.

Security. The community must be able to protect itself
from the harmful effects of changing and unpredictable
environmental conditions, in particular, natural disasters,
economic crises, and other threats. From an economic
standpoint, this implies the creation of economic stabili-
ty, insurance mechanisms, diversification of sources of in-
come and reserve funds to prevent economic shocks.

Adaptability. Communities that can adapt to changes
in the external and internal environment have a higher
chance of long-term success. Community adaptability is
determined by the ability to learn and self-organise to ge-
nerate adequate responses to changes in the environment.
Economic adaptability is the ability of a community to in-
novate, develop new economic skills and knowledge, and
quickly reorganise economic resources to respond to mar-
ket and technological changes.

Coexistence. The community must be able to change its
behaviour to respond appropriately to the actions of other
systems in its environment, such as other communities,
organisations, government institutions, etc. The economic
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aspect of coexistence includes not only the availability of
state subventions and subsidies, but also participation in
interregional and international economic cooperation, the
development of partnerships and networks for sharing re-
sources and expanding economic opportunities.

Provision of psychological needs. This is an important
condition for the viability of social systems, which implies
creating a favourable social climate, maintaining social co-
hesion and a sense of community. This is possible by cre-
ating conditions for economic well-being, ensuring equal
economic opportunities and access to resources, which con-
tributes to social cohesion and reduces economic inequality.

Thus, the viability of a local community as a complex
socio-economic system is its ability to remain functional in
the long term, meet the economic, psychological and social
needs of its members, and promote their development in
conditions of limited resources, adapting to various changes
in the environment.

RESOURCES FOR ENSURING THE VIABILITY
OF ALOCALCOMMUNITY
The viability resource of a community as a socio-economic
system determines its ability to achieve long-term sustain-
ability, support economic growth, ensure social well-being,
and adapt to changing environmental conditions, includ-
ing economic crises, technological changes, and social
challenges. To develop a list of economic resources for the
viability of a local community (Fig. 1), the findings of other
researchers and their own thoughts on the conditions for en-
suring the viability of the local community were combined,
including the results of the analysis of interviews conduc-
ted by the author with the leaders of the united territorial
communities of the Dnipropetrovsk Oblast in 2020-2021.

Maintaining the population is critical to achieving the
viability of local communities. Researchers, in particular
N. Aarsaether et al. (2004), suggested using a simple indica-
tor of population growth or decline to assess the viability of
a community, recognising it as a rough but understandable
and significant indicator of a decrease in the number of in-
habitants of any settlement leading to the loss of resources
necessary for its existence, which is most pronounced in
small settlements. It is the violation of the socio-demo-
graphic balance in individual rural settlements that the
researcher T. Zaiats (2017) considered as one of the main
reasons for the gradual degradation of the rural settlement
network of Ukraine.

Access to sufficient physical capital is crucial for com-
munity development and building a sense of place among
residents, said G.P. Green (2016). This capital, which in-
cludes buildings, infrastructure, and other physical facil-
ities, not only contributes to economic growth, but also
improves the quality of life of residents by meeting their
basic needs. Investments in physical capital not only pro-
vide individual income, but also contribute to the overall
economic and social well-being of the community.

Infrastructure plays a crucial role in ensuring the vi-
ability of local communities, which was emphasised by

C. Turner & D. Johnson (2017), and A. Magomedov et
al. (2024). Transport, energy, communications, and water
supply are important elements that determine the eco-
nomic development and social cohesion of communities.
The developed infrastructure contributes to the efficient
functioning of enterprises, improves the quality of life of
residents and helps attract investment. Thus, infrastructure
resources are the basis for maintaining economic activity
and social well-being in communities.

The transfer of a significant share of rights and respon-
sibilities to the local level in the process of decentralisation
requires ensuring the economic security of communities.
Economic security is critical to the viability of local com-
munities, as it ensures stable development, effective re-
source management and protection of rights, which con-
tributes to their long-term functioning and well-being. As
noted in the National Institute for Strategic Studies (2015),
to ensure the economic security of territorial communities,
the key is the institutionalisation of their legal personality
through state registration of communal property, and the
development and implementation of standards of econo-
mic rights and obligations. It is also important to strength-
en the personal responsibility of government bodies, mon-
itor their activities, and assess the causes of economic in-
solvency of communities. S. Volosiuk & I. Sirenko (2021)
described the key components of the local community’s
security system, in particular, economic, informational, so-
cial and environmental, focusing on economic security as
a basic component.

To ensure the viability of a community, it is important
to what extent the local community controls or owns ma-
terial resources. Ownership or control of natural resources
can be an important source of financial income and stimu-
late the economic development of communities through
various resource-related projects. Such projects often at-
tract the attention of investors and external partners who
can provide additional resources or funding (Aarsather et
al., 2004). However, the focus on generating revenue only
from the exploitation of resources, according to I. Tymech-
ko (2020), may pose a threat to the stability of local com-
munities due to the economy’s dependence on limited re-
sources, reduced investment in other areas of development,
and possible resource depletion.

As noted by T. Zaiats (2017), socio-economic develop-
ment and viability of rural settlements largely depend on
their territorial proximity to economic and administra-
tive centres. The distance from the centre restricts access
to financial and investment resources necessary for infra-
structure development and implementation of innovative
projects. The lack of diversity of economic sectors inherent
in remote territories often leads to dependence on one in-
dustry, which increases the risk of economic fluctuations,
as emphasised by I. Leshchukh (2020). The resource-re-
lated instability inherent in remote communities under-
mines their economic viability (Darko & Halseth, 2023).
In addition, remoteness can contribute to the loss of hu-
man resources due to population migration in search of
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better living and working conditions. Communities loca-
ted closer to administrative centres have more favourable
conditions and better socio-economic prospects (Ilina &
Shpyliova, 2021; Kuzyshyn et al., 2024); periphery and un-
favourable geographical location affect the competitiveness
of territories and their ability to provide a favourable envi-
ronment for economic activity.

Researchers consider the diversity of economic activi-
ties as a factor in the viability of communities; in particular,
this was discussed by R. Darko & G. Halseth (2023). J. Ols-
en et al. (2022) in the the article “Barentsburg and Longyear-
byen in the Times of socioeconomic transition: residents’
perceptions of community mobility” described how eco-
nomic mobility contributes to community viability. In par-
ticular, it was emphasised that in the context of socio-eco-
nomic changes, such as the transition from traditional
sectors of the economy to new ones, the ability of residents
to adapt and move between different sectors of the economy
is critical. This helps to ensure the community’s resilience
to economic shocks and supports its long-term viability.

Tourism can have a significant positive impact on the
viability of individual communities, contributing to their
development and conservation. It contributes to the im-
provement of infrastructure, the development of human
capital, the promotion of unique local products, and the
preservation of cultural and historical heritage. According
to M. Irfan et al. (2024), the development of green tou-
rism can create new jobs and promote economic growth in
rural areas. Agrotourism, as emphasised by V. Ohorodnyk
& R. Finger (2024), plays an important role in the deve-
lopment of rural communities, ensuring the diversification
of farming activities, creating alternative sources of income
and stimulating the development of local businesses and
tourism infrastructure. Agrotourism promotes food secu-
rity by strengthening local food systems through the deve-
lopment of sustainable production methods and increas-
ing the economic stability of farms, which reduces their
dependence on foreign markets and supports the regions
self-sufficiency (Addinsall et al., 2016). In addition, tou-
rism supports sustainable development goals such as decent
work, responsible consumption, and nature conservation
(Mnisi & Ramoroka, 2020). Through its integrated impact
on the economic and social development of communities,
tourism is becoming a key factor in ensuring their sustaina-
bility and prosperity. As a result, communities that actively
develop tourism activities get the opportunity not only to
preserve their uniqueness, but also to ensure sustainable
development for future generations.

FACTORS OF EFFECTIVENESS
AND LONGEVITY OF PUBLIC INITIATIVES
AS RESOURCES FOR COMMUNITY VIABILITY
Given that local communities function as socio-econo-
mic systems, studying the effectiveness of community ini-
tiatives is crucial for understanding the key resources of
community viability. It is important to consider not only
financial and material resources, but also human capital,

organisational structures, and the level of social cohesion.
Studying publications on community initiatives provides a
deeper understanding of how the interaction of different
resources contributes to the long-term economic develop-
ment and sustainability of communities.

The study of the effectiveness of community initiatives
also highlights the importance of social interaction and
participation of residents, as these aspects significantly af-
fect the ability of communities to achieve sustainable de-
velopment. In particular, the involvement of community
members in making decisions about its development is a
critical factor for maintaining the viability of the commu-
nity, as active participation contributes to a deeper under-
standing of local needs and priorities, which allows making
informed and effective decisions. Community members
who have the ability to influence decisions feel more re-
sponsible for their implementation, which contributes to
increased social cohesion and shared responsibility. So-
cial capital generated through the active participation of
citizens contributes to better coordination of actions and
efficient use of available resources (Boonstra et al., 2023),
which ultimately increases the viability of the community.

P. Healey (2014) pointed to the fact that community
member initiatives require organisational resources for the
implementation and long-term survival of projects. This
includes tools to attract attention and ensure visibility of
the initiative among a wide audience (information materi-
als, communication channels, and strategies to promote the
initiative). Physical assets, a legal organisational structure,
and financial resources are also required to organise acti-
vities. Together, these resources shape the initiative’s ability
to fulfil its mission and ensure its sustainable development
(Igalla et al., 2020). In turn, by providing vision, developing
common ground and motivation, social capital can con-
tribute to the development of organisational resources.

The longevity and effectiveness of public initiatives is
determined by the presence of leaders who create a stimu-
lating environment and attract support from other organi-
sations, which is emphasised by S. Berdej et al. (2015). Ac-
cording to B. Rivza & M. Kruzmetra (2017), rural economic
growth is largely influenced by the quality of local self-go-
vernment and the willingness of local community residents
to take active, innovative, and inclusive actions. Manage-
ment personnel in a community can include both officials
and specialists who manage, coordinate, and ensure the
functioning of local self-government. The presence of an
effective management system, which is determined by the
quality of management personnel, the use of information
systems, and the quality of communication, allows quickly
responding to challenges and ensure the sustainability of
the community (Ingram & Vora, 2024; Niu et al., 2024).

The state of telecommunications infrastructure also
plays an important role in maintaining the effectiveness
of local self-government and the viability of communities.
This issue was investigated by L. Philip & F. Williams (2019),
B. Kelley & L. Sisneros (2020), T. Conroy & S. Low (2021).
According to their findings, reliable telecommunications
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networks help attract business and investment, as busi-
nesses need stable Internet and communications to func-
tion effectively. A good state of the telecommunications
network contributes to better communication between
community members, maintaining social connections and
organising community events, which can increase the le-
vel of social cohesion and activity of residents, according
to S. Low et al. (2022). Reliable telecommunications net-
works provide access to a wide range of information re-
sources and online services, including government servi-
ces, banking, online shopping, and other important ser-
vices that affect the quality of life in the community and
become an important criterion for small communities in
the competition to attract residents.

Communities have the opportunity to develop their
activities and introduce services that ensure their function-
ing, invest in communications, and pay for assets through
financial resources. The basis of the financial viability of
communities is taxes and mandatory payments that go to
the budgets of communities. Depending on the country’s
tax legislation, these may include: personal income tax, val-
ue added tax and excise tax, corporate income tax regis-
tered in the community, real estate tax, and other payments.
The study by A. Sobczyk & D. Budzen (2022) confirmed the
existence of a correlation between the economic activity
of residents and the budgets of local authorities. The high
share of personal income tax in the community budget
revenues indicates its strong dependence on the availabil-
ity of business structures and official employment of the
population. Stable and sufficient financial support helps to
develop optimal strategies for using and increasing availa-
ble resources, while the constant subsidisation of the local
budget against the background of insufficient funding and
inefficient use of own revenues significantly hinder devel-
opment processes. This was highlighted by L. Nedilska et
al. (2023). Financial resources in the community budget
can also come from subsidies and external financial funds,
but dependence on them makes communities vulnerable,
especially if such support is temporary or concerns one-
time grants. To increase the independence and longevity of
local socio-economic initiatives, according to M. Sharir &
M. Lerner (2013), a variety of business models that gene-
rate a consistent and secure revenue stream can be used.

Thus, the analysis of a large layer of scientific literature
identified the main resources for ensuring the viability of
local communities. These resources are linked by complex
causal relationships, require additional research, and can-
not be fully reflected in the developed conceptual frame-
work. However, this model provides a general idea of the
key components that affect the viability of local commu-
nities. It can serve as a basis for further research and help
determine strategic directions for community development
and management.

To ensure the viability of local communities, an inte-
grated approach is necessary, since actions based on only
one resource and ignoring others are insufficient. For exam-
ple, to improve the efficiency of community management,

it is necessary to ensure not only the introduction of mo-
dern information management systems, but also a reliable
telecommunications network that allows optimising com-
munication and data processing processes. However, even
the availability of these technological resources will not be
sufficient without qualified management personnel who
can effectively use these tools to ensure the sustainability
and viability of the community. Effective solutions for indi-
vidual resources that have proven effective in the past and
have been successfully applied both in the community itself
and in other communities should be integrated into an in-
tegrated system of interrelated measures. This combination
of best practices will help to achieve a synergistic effect,
reduce individual negative manifestations and will con-
tribute, as proved by J.D.R. de Raadt & V. de Raadt (2014),
to achieving community viability. An integrated approach
to community management directly affects its ability to
achieve important social and economic goals. Effective
governance not only integrates various aspects of develop-
ment, but also ensures the implementation of sustainable
development goals that set priorities for improving com-
munity life. This includes ensuring access to the necessary
services and resources, which improves the quality of life,
social and economic stability.

Integrated governance contributes to the broader so-
cio-economic goals reflected in global initiatives and pro-
grammes. Viable communities contribute to the creation of
inclusive and sustainable communities, which is the foun-
dation of many of the 17 Sustainable Development Goals of
the United Nations (United Nations, 2020). Viable commu-
nities with good governance can provide access to econo-
mic opportunities and social services that contribute to
poverty reduction (SDG 1). Local governance structures
can support the development of agriculture and food se-
curity (SDG 2). Strong communities can provide access to
health services and implement health programmes (SDG 3)
and promote access to quality education for all community
members (SDG 4). Viable communities support policies
and programmes that promote gender equality and women’s
participation in decision-making processes (SDG 5) and
reduce social and economic inequality (SDG 10). Effective
community management ensures access to clean water
and adequate sanitation (SDG 6). Local economic strate-
gies can create jobs and stimulate economic development
(SDG 8). Strong and viable communities have a direct im-
pact on the creation of safe, inclusive and sustainable hu-
man settlements (SDG 11).

The viability of communities is critical to achieving the
strategic goals of the European Union, which are detailed in
such documents as “The European Green Deal” (European
Commission, 2019), “EU Biodiversity Strategy for 2030”
(European Commission, 2020a), “The long-term vision for
the EU’s rural areas” (European Commission, 2020b), “Eu-
ropean declaration on digital rights and principles” (Euro-
pean Commission, 2022). Strong and active communities
promote social cohesion, reduce inequality and improve
the quality of life, which are key EU priorities (European
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Commission, 2019). President of the European Commis-
sion U. Von der Leyen stressed the importance of effective
local government and active citizen participation to in-
crease trust and transparency, which is consistent with the
goals of building a democratic society, and for achieving
economic sustainability, as viable communities support
local entrepreneurship, create jobs and promote innova-
tion (Von der Leyen, 2019). In the field of ecology, viable
communities are implementing sustainable practices that
help reduce greenhouse gas emissions and preserve biodi-
versity. Rural communities, in particular, have significant
potential to support food security and preserve cultural
heritage. Investment in infrastructure development and
digitalisation contributes to better connectivity and pros-
perity in these regions. Thus, viable communities are the
foundation for sustainable development and overall pros-
perity of the European Union.

CONCLUSIONS

The definition of the viability of a local community formu-
lated based on cybernetics and systems thinking appro-
aches allows creating a more holistic and effective vision of
community management, which considers the complexity
and interdependence of all components of the system. This
will facilitate the integration of different types of resources
(human, financial, informational, material) to maximise
the efficiency and viability of the community.

Based on the theory of the viability of complex sys-
tems, the study identified the conditions that ensure the
viability of a local community: the existence of residents
and basic physical and material resources to ensure their
life, the efficiency of using available resources, the freedom
of the community in choosing ways to solve problems, se-
curity, adaptability to changes in the external and internal
environment, the ability to coexist and meet the needs of
community members. In addition, economic resources
were identified to ensure the viability of the community.
Streamlining conditions and resources allowed building a
conceptual model of the viability of a local community

The developed conceptual model provides a holistic
view of the key components that affect the viability of local
communities, which helps to better understand the com-
plexity of their structure and the interaction between dif-
ferent elements. The model promotes effective planning and
management by helping to identify priority areas for com-
munity development and viability. In addition, it provides
an evidence-based framework for decision-making and
strategy development at the local and state levels, consider-
ing the complex relationships within the community. This
conceptual model is an important tool for researchers and
practitioners working in the field of local self-government
and community development, as it provides a systematic
approach to analysing and managing community viability.

As a result of the analysis of studies on the phenome-
non of viability of local communities, several key areas for
further research were identified. First of all, it is necessary
to develop a comprehensive methodology for assessing vi-
ability that considers economic, social and environmental
factors, allowing for more informed management decisions.
Special attention should be paid to the investigation of
mechanisms of interaction between communities and other
economic entities, and the analysis of the impact of various
economic factors and resource management strategies on
ensuringlong-term stability and prosperity of communities.
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Trostianska

XutTe3paTHICTb TepuUTOpianbHUX rpoMaa;:
TeopeTUYHUM aHani3 i ornag HayKoBUX AOCAIAXEHb

KapuHa TpocTaHCbKa
KaHOuaaT eKOHOMIYHUX HayK
[HINPOBCLKUI HaLLIOHaNbHUI yHIBepcUTeT iMeHi Oneca MoH4apa
49010, np-T Haykw, 72, M. IHINpo, YkpaiHa
https://orcid.org/0000-0002-7970-9367

AHOTAaLIfA. [JocmimKeHHsI XXUTTE3AATHOCT TEPUTOPIaIbHUX TPOMaJ, € KPUTUIHO BAXXIMBUM sIK [JIs1 YKpaiHu, Tax i
I Oyfb-AKOI KpaiHy, [0 IIparte O CTaJIOr0 eKOHOMIYHOTO PO3BUTKY, CTabi/IbHOCTI Ta MOKpalleHHA AKOCTI XXUTTA
cBoix rpomMapsH. Ile fonomarae migroTyBatyu rpoMajgy 40O BUKINKIB, CIpusAe eheKTUBHOMY YIIPaBJIiHHIO pecypcaMi,
3aJIy4eHHIO IHBECTUIIII Ta COLia/IbHIi 3TYPTOBAHOCTI, 1110 € OCHOBOIO LA CTiMIKOTO i FapMOHINTHOTrO (PyHKLIOHYBaHHSA
Ta IIporpecy rpoMaf. MeToro JOCTiKeHHs 6y/I0 YTOYHEHHS ITOHATTS KUTTE3LaTHOCTI TEPUTOPiaIbHOL I'POMajiu Ta
BJM3HAYeHH: K/II0YOBMX eKOHOMIYHMX acIleKTiB /11 OOIPYHTYBaHHA HAaIIPAMIB IIOA/IbIINX JOCTIKEeHb MeXaHi3My
i 3abesnevenns. [1ig yac po6oTy 6y/1IM BUKOPUCTAaHI TEOPETMYHI MEeTOAY aHali3y, 30KpeMa OIJLAJ JIiTepaTypu Ta
KOHIIEIITyaJ/IbHe y3ara/JibHeHHs, 114 ifeHTudikanii pecypciB >KUTTe3faTHOCTI TeputopianbHux rpoMag. ChopMynboBaHe
BU3HAYEHHA XKUTTESNATHOI TEPUTOPIa/IbHOI TPOMA/IM AK CK/IA/IHOI COLlia/TbHO-€KOHOMIYHOI CUCTEMM, 3[aTHOL 3a/IMIIATIC
(byHKIIIOHAIbHOIO Y JOBrOCTPOKOBIII IIepCIIeKTVB, 3a0e3IedyBaTy ICUXOJIOTiYHI Ta COllia/IbHi MOTpeOu CBOIX WIeHiB
i cipyATH IXHPOMY PO3BUTKY B YMOBaX 0OME)KEHMX PeCypciB, aJallTyIOUNCh O 3MiH B €eKOHOMIYHOMY CepefOBUIII.
ITo6ynoBaHa KOHIleNTya/lbHA MOJENb, KA JJa€ 3arajibHe YABJICHHA IIPO KII0YOBi KOMIIOHEHTH, 110 BIUIMBAIOTDH Ha
CIPOMO>KHICTD TEPUTOPiaNTbHOI TPOMa/iM BYDKMBATH Ta PO3BUBATIICA. 3aIIPOIIOHOBAHA MOJIe/b HiIKPeCTIOE BayKIMBIiCTh
iHTerpoBaHOro aHaIi3y XXMUTTE3ATHOCTI, BpaXOBYIOU) B3a€EMO3B 3KV MDK PI3HUMM pecypcaMi Ta yMOBaM, 1O CIIPUAIOTH
CTaJIOMy PO3BUTKY TepUTOpianbHUX TpoMaj. OTprMaHi pe3y/nbTaTy BKa3yoOThb Ha Te, IO IOEJHAHHA eKOHOMIYHNX,
indopmaniituux, piHaHCOBUX, MaTepiaTbHUX, OPTaHi3al[ifIHUX i JIIOACHKMUX PeCcypCiB € KPUTUYHO BaXKIMBUM /I
3a0e3IeveHH XIUTTE3NATHOTO CTaHy IrpoMaj. [TpakTiyHa IiHHICTD JOCIIKeHHA [I0/IATa€ B 0OIpPyHTYBaHHI HeoOXifHOCTi
KOMIIIEKCHOTO IIiIXO/ly IO VIIPaB/IiHHSA TePUTOPiaTbHIIMU IPOMasiaMy, KUl CIIPSIMOBaHUIT Ha e(heKTUBHE BUKOPVUCTAHHA
yciX HaABHUX pecypciB AJiA JOCATHEHH MaKCUMaIbHOTo edekTy. Lle facTh 3sMory 3abesnednTyi KOOpAMHALIIO 3yCUIb
Ha BCiX piBHAX i cipuATHMe CTBOPEHHIO 1IiTicHOI cTpaTerii eKOHOMIYHOTO PO3BUTKY, fAKa Iepef0adae TOBrOCTPOKOBE
IUIaHYBaHHA Ta BpaxXyBaHHA clel(ivHNX moTped i BUKIMKIB KOXKHOI IPOMaiy, 3aBIAKI YOMY HOCATAETHCA FapMOHIHUI
Ta 36a/IaHCOBAHUII IPOrpec

KnroyoBi cnosa: KOHIIETITya/IbHa MOJIE/Ib; KUTTE3NATHICTD CKIAHUX CUCTEM; pecypcn 3abe3IeyeHHs KUTTE3MATHOCTI;
CoIjia/IbHO-€KOHOMiYHa CMCTEeMa; CTaIUI PO3BUTOK
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