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Abstract. In the context of russia’s full-scale invasion, the agricultural sector remains one of the main sources of
budget financing in Ukraine, and therefore requires a more detailed study in this context in the context of war.
Thus, the purpose of the study was to assess the current possibilities of financing the Ukrainian budget, with a focus
on the role of the agricultural sector in its revenue and expenditure parts. The main research methods used were
analysis, forecasting, abstraction, historical, statistical and graphical methods. The study analysed the dynamics of the
Ukrainian budget and described the general negative trend observed over time. The study analysed possible areas of
raising funds for financing, in particular through bonds, both domestic and foreign, and concluded that such methods
are undesirable. The paper also shows that the agricultural sector in Ukraine has become a significant source of
replenishment of the country’s budget during the war. The information being in the available sources indicates that the
share of revenues received from the agricultural sector in the budget of Ukraine is quite high, and the sector itself is
in surplus (revenues exceed expenditures). Given the benefits for the budget from the development of the agricultural
sector, it is important to support it with both financial and non-financial methods. The results of the work can be used
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by government officials in their management activities within the country or regions, as well as by business leaders in

building long-term development strategies

Keywords: economic and mathematical models; water transport; economy of Ukraine; management; macroeconomics

Introduction

The state budget as a whole is a fundamental tool for the
functioning of any country and plays an important role in
social and economic life (Hashemizadeh et al., 2021). It de-
termines how financial resources are collected and allocat-
ed to meet the needs of society and achieve government
goals. The state budget also makes it possible to change
financial flows in the country and direct them to other ar-
eas, which ensures the functioning of the state apparatus
and allows the population (especially the poor) to have a
decent standard of living (Sadik-Zada & Gatto, 2019). In
addition, this instrument can also be a source of economic
development, as it, as noted above, determines investments
in infrastructure, research and development, which helps
to stimulate economic growth and create jobs. Its role is
especially important in times of crisis, as government of-
ficials, by investing in various sectors of the economy, stop
its stagnation and “revive” it (by releasing funds into the
economy through increased spending).

A significant number of scholars have been working
on assessing the problems that have arisen in Ukraine in
connection with the recent crises, and in particular the
full-scale invasion of russia. Thus, H. Shumska (2023)
developed methods to ensure effective socio-economic
development of Ukraine. She conducted a telephone sur-
vey of government officials and, based on this data, drew
conclusions about how to improve the efficiency of public
administration systems in the country. The prospects and
benchmarks for the countrys development in the peri-
od from 2023 to 2024 were assessed in D. Vasylkivskyi et
al. (2023). The authors described the main directions of the
country’s development and pointed out the existing poten-
tial for its development, given the war and all the difficulties
it brings to its development. Nevertheless, the scientists’ as-
sessments do not describe clear scenarios for future devel-
opments, and therefore do not allow for the formulation
of high-quality recommendations for government officials.
Yu. Verheliuk (2022), in turn, studied the possibilities of fi-
nancing the country’s budget, in particular, through market
sources. The scientist noted both the advantages and dan-
gers that may arise in the case of financing the state budget
with the help of such instruments, and noted their already
significant role in terms of the debt structure. M. Hantsi-
ak (2022) conducted a similar study on the possibilities of
raising funds to finance the budget deficit from the secu-
rities market. The researcher assessed the state of the do-
mestic debt securities market in Ukraine and described the
negative and positive components of such a debt policy by
the state. However, he did not provide clear alternatives
that could replace such methods of financing. I. Chugu-
nov et al. (2022) assessed the revenues of the State Budget
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of Ukraine under martial law. The authors described the
main priorities in the formation of the country’s budget
and its revenues, and provided some recommendations
on how to optimize their receipt and further distribution.
However, little attention was paid to the expenditure com-
ponent of the budget, which is no less important in budget
management. Yu. Dziurakh (2019), in turn, analysed the
state regulation of investment in agriculture based on in-
ternational experience. The scientist described a surge in
regulatory measures in developed countries aimed at sup-
porting investment in technology, genetic engineering
and agriculture. He also described the processes and im-
portance of market liberalization to improve the efficien-
cy of its functioning. V. Dmytriieva & Y. Sviatets (2021)
discussed the use of data cleaning methods to improve the
analysis of time series data and used them to study agri-
culture in Ukraine. Thus, the scientists identified two pe-
riods (from 1996 to 2008 and from 2009 to 2018), which
were initially defined by decline and stagnation, and later
by growth. However, the researchers did not provide advice
either to representatives of the public sector or to entre-
preneurs to improve their performance. The peculiarities
of budgetary financing of agriculture in the country were
assessed by K. Zakhozhay & I. Kravchenko (2019). They
describe the role of state support for this sector and talk
about the insufficient amount of it at present. It is worth
noting that in times of war, this information is also rele-
vant, given that local enterprises need support to be able to
continue their operations. However, the state is also unable
to provide it in such circumstances. L. Sulimenko, & S. Vit-
er, (2019) also studied support for the agricultural sector
from the state budget and showed that the level of such
support decreased from 3.7% to 0.22% in 2004 and 2020,
respectively. This may indicate either that the sector is in a
relatively better position compared to previous years, when
it does not need support, or that the state cannot provide
it, given the problems in the country. Thus, this indicates
the state of development of the industry and its interaction
with the budget. The purpose of this study was to assess the
existing problems associated with the state budget deficit in
Ukraine and to propose methods of financing it in the short
and long term. This will help to improve the efficiency of
public policy in the country as a whole, in particular in the
context of the agricultural sector.

Materials and Methods

The study used some data that characterize the state budget
of Ukraine from different angles. Statistical information
for their assessment was used from various freely availa-
ble Internet resources. For instance, information was used
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from the MinFin website (State debt of Ukraine, 2023),
which contains information on the level of public debt in
the country, its dynamics and changes in comparison with
the gross domestic product (GDP). The information pro-
vided by the Ministry of Finance of Ukraine (Statistical col-
lection, 2022) was also used, which describes in detail the
state of the country’s budget. Information on state budget
revenues and expenditures from the agricultural sector was
obtained from the website “Price of the State” (Expenditure
by function, n.d.), and data from the State Statistics Service
of Ukraine was used to assess the state of agricultural en-
terprises in Ukraine.

Some indicators were also used to assess the state
of the Ukrainian budget. In particular, the indicators of
budget expenditures and revenues, as well as the budget
deficit, were analysed. Its value was determined using the
formula below:

D=I-E, (1)

where D - budget deficit; I — budget revenues; E — budget
expenditures.

In addition, the percentage of the deficit to the total
budget of the country was estimated. In general, this can
be done either as a percentage of expenditures or revenues.
However, in the case of Ukraine, the results could vary
greatly depending on which value is used in the denomina-
tor. Thus, a compromise was chosen, whereby the relative
budget deficit is averaged. The formula for its calculation is
given below:

D 2D
Dy =5 =—. 2
% ((125)) (1+E) (2)

As can be seen from the formula above, the denomina-
tor uses the average of budget expenditures and revenues,
which averages the relative value of the budget deficit. This

allowed for a better assessment of the value of the budget
deficit in Ukraine in the period from 1992 to 2022. All data
was evaluated, and graphical elements were created using
Microsoft Excel. The approach used in this study was a sys-
tematic one. It allowed representing the factors that affect
the possibilities of financing the budget deficit in Ukraine
in the form of separate, interconnected parts that interact
with each other within a single system. In turn, one of the
main methods used in the study was analysis. It allowed
assessing various indicators of the state budget and the state
of development of the agricultural sector in Ukraine based
on the available quantitative and qualitative information
about them found in various open sources. In addition, the
historical method was used to assess the impact of various
historical events on the current state of the state budget and
the agricultural sector. It also made it possible to conduct
research on individual indicators based on past data, in ret-
rospect, and to see their impact on the current state of the
country’s economy. Abstraction was also used, which made
it possible to assess phenomena without including the in-
fluence of individual factors that had a minor impact on the
change in a given phenomenon. Forecasting was used to
formulate assumptions about future changes in the struc-
ture and size of the state budget of Ukraine, the role of the
agricultural sector in it, and methods of its financing. The
statistical method was used to evaluate quantitative data.
The construction of graphs and tables in the paper was car-
ried out using the graphical method.

Results

Before assessing the problems of financing the state budget
deficit in Ukraine, it is worth reviewing some of the main
metrics that characterize it. One of them is the public debt,
the dynamics of which and its ratio to GDP are shown in
Figure 1 below:

6 000.00 90.0%
80.0%
5000.00
70.0%
4000.00 60.0%
50.0%
3000.00
40.0%
2000.00 30.0%
20.0%
1000.00
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mmmm Government debt to GDP ratio, % === Public debt (gross), UAH billion ==e== Gross domestic product, UAH billion

Figure 1. Indicators characterizing the level of public debt and gross domestic product in the period from 2009 to 2022
Source: compiled by the author based on the data from State debt of Ukraine (2023)
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As shown in Figure 1, public debt, like GDP, has been
gradually increasing, which is normal for any country.
The public debt indicator in Ukraine has varied quite a
bit over the years and could reach both higher and lower
values depending on the period. For example, before 2014,
the level did not exceed 40%, while after the outbreak of
the war with russia, it reached 70% and 80%. After rela-
tive stabilization, it rose again to 78.4% as of 2022, which is
associated with the full-scale russian invasion. During the
assessment, it was noticed that there is a certain correlation
between the selected indicators (GDP and public debt): it
was observed that it is negative and is at the level of -0.33.
This suggests that when the level of public debt increased,
GDP growth decreased and vice versa; and although the
correlation is not significant and can generally be explained

by other reasons (the decline in GDP growth was caused
by external factors that forced the state to increase its debt
to overcome), this influence cannot be dismissed. Thus,
the current level of public debt in the country is too high
to ensure its welfare, especially given that even if the war
ends soon, it is expected to grow further, given the coun-
try’s need for funds for recovery. Public debt is one of the
main public debt financing challenges for the country, but
its impact will be particularly noticeable in the long run.
For the time being, Ukraine’s ability to incur debt allows it
to finance essential expenditures and ensure a decent level
of economic development and living standards.

At this point, it is worth looking at how Ukraine’s over-
all expenditures, revenues, and budget deficit have changed
inrecent years. This is shown in Figure 2 and Figure 3 below:
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Figure 2. Revenue and expenditure parts of the budget of Ukraine in the period from 2009 to 2022, UAH billion
Source: compiled by the author based on the data from Statistical collection (2022)
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Figure 3. The level of the budget deficit in Ukraine in absolute and relative values in the period from 1992 to 2022
Source: compiled by the author based on the data from Statistical collection (2022)

As can be seen from Figure 2, budget revenues and
expenditures in Ukraine have been gradually increasing,
primarily due to the depreciation of the hryvnia and
the growth of the country’s economy. More revealing
is Figure 3, which shows the budget deficit in absolute
and relative terms. As can be seen, the level of budget
deficit in Ukraine could take different values depending
on the year: from positive values (surplus) to more than
-40% in the early years of the country’s formation. Such
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data indicate frequent cases of difficulties in financing
the Ukrainian budget deficit. The data for 2022 are also
indicative, where the level of budget expenditures was
cut in half compared to the previous year (due to the
beginning of russia’s full-scale invasion), but revenues
could not grow by a similar amount due to the lack of
ways to obtain them. A more detailed assessment can be
made by looking at the structure of expenditures, which
is shown in Tables 1 and 2:
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Table 1. Absolute indicators of budget revenues in Ukraine in the period from 2017 to 2021, UAH million

Year 2017 2018 2019 2020 2021
Income 1016969.50 1184290.80 1289849.20 1376673.80 1662333.60
VAT 313980.60 374508.20 378690.20 400600.10 536489.10
Personal income tax and levy 185686.10 229900.60 275458.50 295107.30 349785.50
Other 218665.50 225078.20 265606.20 269330.20 235289.60
Excise tax - total 121449.40 132649.80 137076.40 153850.30 180300.40
Corporate income tax 73396.80 10618230 117316.80 118471.80 163844.50
Own revenues of budgetary institutions 52658.80 65884.80 63676.20 82201.50 107306.00
Rent and fees for the use of other natural resources  51132.30 50086.90 52024.90 57112.60  89318.50
Source: compiled by the author based on the data from Statistical collection (2022)
Table 2. Relative indicators of budget revenues in Ukraine in the period from 2017 to 2021, %
Year 2017 2018 2019 2020 2021
Income 100 100 100 100 100
VAT 30.9 31.6 29.4 29.1 323
Personal income tax and levy 18.3 19.4 21.4 21.4 21.0
Other 21.5 19.0 20.6 19.6 14.2
Excise tax — total 11.9 11.2 10.6 11.2 10.8
Corporate income tax 7.2 9.0 9.1 8.6 9.9
Own revenues of budgetary institutions 5.2 5.6 49 6.0 6.5
Rent and fees for the use of other natural resources 5.0 42 4.0 41 5.4

Source: compiled by the author based on the data from Statistical collection (2022)

As can be seen from Tables 1 and 2, the bulk of
Ukraine’s budget revenues came from value added tax,
which was largely distributed to other enterprises. At the
same time, personal income tax, excise tax, and corporate
income tax play a significant role. However, this break-
down is expected to change in 2022, when tax collection
in the country has fallen sharply due to weakening eco-
nomic activity, while dependence on international aid
has increased. The data is not yet available and may not
be until the war is over, but it is certain that the foreign
aild component plays a significant role. Revenues from
the agricultural sector have also played an important role
in the Ukrainian budget since 2014. The reason for this
is that other important sectors of the country’s economy
have experienced significant difficulties, both after the
outbreak of the war in Ukraine (in 2014) and during the
full-scale invasion. Given the country’s significant com-
petitive advantages in this sector compared to its com-
petitors, companies are able to make excessive profits on
the foreign market, and domestic suppliers have access to
cheap food. As for budget revenues, they come primar-
ily both directly, through taxes paid by farmers, and in-
directly, through the creation of jobs and other benefits
for the country. Official data on budget revenues and ex-
penditures disaggregated by enterprises are not available
in open sources. Nevertheless, some information can be
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used for analysis. For example, Figure 4 below shows the
amount of expenditures on the agricultural sector from
the Ukrainian budget.

As can be seen from Figure 4, state budget expendi-
tures in Ukraine are gradually increasing, although in real
terms (adjusted for inflation) they are gradually decreas-
ing. This suggests that real support for the agricultural
sector in Ukraine is declining, which may be due to both
the development of the sector itself and the reduced capac-
ity of the state to finance it. As for the revenues that were
transferred to the budget from the agricultural sector, such
data is not available in official sources. Nevertheless, they
can be calculated from the net financial result of compa-
nies in the sector, as shown in Figure 5.

As shown in Figure 5, the profits of agricultural en-
terprises have indeed been growing over time, including
after adjusting for inflation. This generally indicates a real
development of the sector over time, which partially jus-
tifies the reduction of state support. The calculation of the
amount of taxes paid by enterprises compared to their ex-
penditures is shown in Figure 6.

As can be seen from Figure 6, in 2010 the agricultur-
al sector was still in need of external assistance from the
state. However, since 2015, the sector has become surplus,
i.e. it has started to generate revenues for the state budget.
This can also be seen in Figure 7.
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Figure 4. Volumes of state budget expenditures on the agricultural sector in Ukraine
in the period from 2004 to 2022, taking into account inflation, UAH billion
Source: compiled by author based on the data from Expenditure by function (n.d.)
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Figure 5. Net profit of agricultural sector enterprises with (in 2004 prices)
and without taking into account inflation in the period from 2010 to 2022, UAH billion
Source: compiled by the author based on the data from the State statistics service of Ukraine (n.d.)

70 000 . - : ) : 20 000
60 Ooo—o—Amounts of profit tax and military duty paid by companies of the agricultu ector 18 000
=== Amounts of state budget expenditures, UAH billion 16 000
50 000 14 000
40 000 12 000
10000
30000 8000
20 000 2 888
10 000 2000
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 6. Amounts of taxes paid by agricultural sector enterprises
and budget expenditures for this sector in the period from 2010 to 2022
Source: compiled by the author based on the data from the State statistics service of Ukraine (n.d.) and Expenditure by
function (n.d.)
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Figure 7. Volumes of net revenues to the budget
of Ukraine from agricultural enterprises in the period from 2010 to 2022, million UAH
Source: compiled by the author based on the data from the State statistics service of Ukraine (n.d.) and Expenditure by
function (n.d.)
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Figure 7 shows that the amount of net income to
the Ukrainian budget from agricultural enterprises of
Ukraine really increases over time. It is also important to
consider the percentage share of revenues and expenses
in the Ukrainian budget, which can be seen in Figure 8:

As can be seen from Figure 8, the share of the ag-
ricultural sector in total budget revenues has increased
and remains high, while the share of expenditures has
decreased. It is also worth noting that the share of tax
revenues from agricultural enterprises is generally sig-
nificant, as even a small percentage of these revenues is

important for the budget, given its size and the level of
diversification of revenue sources. All of this indicates
the important role of the agricultural sector for the
state budget; it also suggests that in the future this sec-
tor should be supported by the state, if not financially,
then by other means, such as creating favourable con-
ditions for its financing. Given the gradual recovery of
Ukraine during the war and the existing opportunities
in the post-war period, it is reasonable to assume that
this industry will be the main source of budget revenues
in the future.
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Figure 8. The ratio of budget revenues from agricultural enterprises to total budget revenues
and expenditures on the agrarian sector to total in the period from 2010 to 2022
Source: compiled by the author based on the data from the State statistics service of Ukraine (n.d.) and Expenditure by

function (n.d.)

Thus, it is possible to identify several problems associ-
ated with financing the budget deficit during the war. First-
ly, it is a decrease in budget revenues due to a decline in
economic activity, a drop in production and foreign trade.
Companies, as well as individuals, start to receive lower in-
comes and therefore pay lower taxes, which negatively af-
fects the country’s ability to finance all expenditure items.
Secondly, during a war, expenditures to finance the war,
support the main economic sectors and the social compo-
nent of the country (local residents) increase significantly.
This increases the amount of money that the state needs
to raise, and thus makes it much more difficult to do so in
general. In particular, as can be seen from Figure 3 above,
expenditures in Ukraine almost doubled in 2022: it is im-
possible to increase budget revenues in such a period and
in such volumes. Thirdly, as mentioned above, during the
war, the debt burden increases, which is absolutely neces-
sary to finance current expenditures, but, if prolonged, may
make it more difficult to repay the debts incurred, and thus
further complicate the situation in the country. Anoth-
er complication is that the country is generally becoming
much less attractive to foreign investors and companies in
the context of war, which is why they are not as active in
raising their own capital to build certain enterprises in its
territory or investing in existing Ukrainian companies.

Nevertheless, even in such circumstances, countries
have opportunities to raise additional funds to finance the
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expenditure side of the budget. It is of great importance
for financing the budget deficit in times of war: it helps to
maintain the country’s financial stability and fulfil finan-
cial obligations to creditors, as well as to meet the social
needs of the population and protect vulnerable groups,
maintain economic stability, carry out necessary reforms
and modernize the economy. In addition, it generally helps
to strengthen international partnership in the fight against
the military conflict. This type of financing is the most ac-
ceptable, as international organizations and countries often
provide funds at a lower interest rate, on a grant basis, or
without any requirement for repayment. Any other type of
financing is inferior in such circumstances. For example,
raising taxes will lead to an even more rapid deterioration
of the economy, which may eventually lead to an impossi-
ble business environment and complete shadowing of busi-
ness. It could also lead to increased discontent among the
population, which is also dangerous in times of war.

One of the possibilities for financing the state budget
is also the use of market instruments, namely bonds (both
those denominated in the national currency and foreign
currencies (Eurobonds). In recent years, external financ-
ing (which includes loans from international financial
institutions and the sale of budget assets) has accounted
for a significant share of total debt. Its growth in the long
run would lead to a debt danger for the country, which
would require significant attention from the government.
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Nevertheless, in times of war, such negative components
become less important, as the urgent need to find funds to
cover certain immediate expenses becomes more impor-
tant than the long-term well-being and the ability to repay
debts to investors in the future. However, it is also impos-
sible to recommend using this instrument too actively. It
should be used by the Ministry of Finance regularly at auc-
tions to cover urgent expenditures, or on a planned basis,
but it really should not be overused, at least because the as-
sistance provided by international partners (organizations
or countries) often has much better terms than those that
would be obtained in the case of a bond issue. Therefore,
the primary goal of both the Ministry of Finance and the
country as a whole should be to fulfil all the necessary con-
ditions for receiving assistance from them.

The role of the agricultural sector in the war also re-
mains significant. As shown above, in the context of conflict
and the economic problems it brings, the sector becomes an
instrument for ensuring financial stability and resilience, at
least in Ukraine. It is the payment of taxes by companies in
the sector that makes it possible to fulfil obligations to cred-
itors, preventing the country from falling into a debt trap.
In addition, these funds are key to meeting social needs
and protecting vulnerable groups of the population. All of
this makes it possible to attract foreign investment in the
sector, thereby strengthening international relations with
other countries and ensuring the development of the sector
as a whole. Such a policy will ensure sustainable growth of
the industry, which in turn will generate revenues for the
budget, reducing its debt burden and maintaining long-
term sustainability.

Discussion

As part of their work, S.H. Law et al. (2021) studied the
impact of public debt on economic growth in seventy-one
developing countries over the period 1984-2015. The re-
searchers identified a threshold level of debt of 51.65%
of GDP, below which public debt has little impact on
economic growth, and above which it has a negative and
statistically significant impact. The findings suggest that
policymakers should consider introducing a debt ceiling
to prevent excessive debt levels that could harm economic
growth. This suggests that it is important to understand
the dynamics of public debt in a country for its more ef-
fective management, as well as its impact on economic
growth for the development of effective fiscal policy. It is
worth noting that the above study also found a negative
correlation between the level of public debt and gross do-
mestic product, which may indicate its overall negative
impact on economic growth. A similar study was conduct-
ed by S.T. Onifade et al. (2020) on the impact of govern-
ment spending on economic growth in Nigeria from 1981
to 2017. The findings showed that there is a long-term re-
lationship between economic growth and public spending.
It was shown that current government spending and pub-
lic debt have a significant negative impact on economic
growth, while capital government spending has a positive
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but insignificant impact. This means that economic
growth cannot be sustained solely by current expenditures
and debt financing without fiscal discipline and sufficient
investment in capital projects. Thus, they recommended
controlling current expenditures, fighting financial cor-
ruption and diversion of funds, and ensuring transparen-
cy of capital expenditures to maximize profits. All these
recommendations are generally relevant for Ukraine, but
rather in the long term: after the end of hostilities and the
first stages of recovery (which will require a completely
different policy related to tax liberalization and increased
economic activity).

N.A. Desdiani et al. (2022) studied the impact of the
COVID-19 crisis on local government budgets in different
provinces of Indonesia (based on a survey among them).
It was shown that the responses of local governments dif-
fered depending on factors such as the number of COV-
ID-19 cases, fiscal capacity, budget efliciency, and revenue
generation opportunities. To ensure the sustainability of
local authorities, the researchers recommended preparing
for emergency expenditures, diversifying revenue sources,
increasing capital expenditures, and investing more in soft
infrastructure. Although local budgeting has some com-
mon features with state budgeting, they are still different,
and therefore the recommendations and principles out-
lined above cannot be fully applied in Ukraine, especially
in the short term. S. Park & C.S. Maher (2020) assessed the
peculiarities of state governance during a crisis, in particu-
lar, during COVID-19. The authors pointed out that the
pandemic challenged the conventional concept of fiscal
federalism, which argued that policy is effective when it is
implemented in a decentralized manner. However, in the
case of COVID-19, a more centralized and single, consist-
ent message from the national government has led to sig-
nificant differences in the number of confirmed cases and
deaths. It is worth noting that such shortcomings are not
the same for all types of crises. For example, the crisis that
arose in Ukraine because of the war demonstrates com-
pletely different performance indicators: due to the decen-
tralization of power among the military, the effectiveness
of actions to counter the enemy was more efficient, as it
allowed not to wait for confirmation of the correctness of
certain actions in certain areas of the front. As for the eco-
nomic component, it is difficult to draw any conclusions on
this issue: although the country’s economic development is
quite centralized, local authorities have a high level of au-
tonomy. This independence in their own actions has made
it possible to minimize the negative consequences of the
war for Ukraine.

An interesting study on the dependence of elected
ministers of finance on the budget deficit in Germany was
conducted by B. Jochimsen & S. Thomasius (2014). The
study showed that professional experience does matter
in terms of how effectively budget funds were managed:
ministers of finance with experience in the financial sector
achieved lower deficit indicators than those without such
experience. At the same time, education or speciality, or
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certain characteristics acquired at birth (gender, country
of origin, and age) did not play a significant role. At the
same time, the length of time in office played an important
role: for example, ministers of finance who served longer
achieved lower deficitlevels; this effect was particularly no-
ticeable when the minister of finance and the prime min-
ister belonged to the same party. Nevertheless, party affil-
iation alone did not make a significant difference in how
well the budget was managed. All of these factors suggest
that, in general, for more effective financial management
in a country, it is better to elect a person with practical
experience in this area rather than candidates with a good
education. It can be assumed that this logic will be rele-
vant for all other ministry employees (in less important
positions). It is worth noting that this logic may not work
in Ukraine, or may be different, since the empirical study
was conducted for Germany. Nevertheless, given the geo-
graphical proximity of the countries and the lower quality
of education in Ukraine in comparison, it is likely that its
role in governance efficiency will be even lower than in
Germany. Therefore, when selecting candidates, it is im-
portant for government agencies to pay attention to the
experience of employees and their level of qualification.

A. Oriji et al. (2020) assessed agricultural financing
and agricultural production growth in developing coun-
tries in their study. They showed that public funding of
agriculture does not directly affect production growth in
this sector. According to the statistics, the growth of ag-
ricultural production does not correlate with changes in
the level of public funding. In this regard, the researchers
made several recommendations, namely to improve access
to credit for farmers who often have problems with collat-
eral. In addition, it is important to increase the transpar-
ency and effectiveness of major local programmes, which
can also benefit small farmers and relevant stakeholders.
In other words, the researchers believe that it is more im-
portant to create favourable conditions for farmers than
to provide them with funds. The interaction between
the state budget and agriculture has also been studied by
S. Pandit & S.C. Dhakal (2022). The research showed that
only up to 3 per cent of the total budget has been allocated
to the agricultural sector in recent years in Nepal. They
note that such support is insufficient, despite the fact that
the contribution of agriculture to GDP is declining. The
opposite situation is observed in Ukraine, where the con-
tribution of agriculture to gross domestic product is grad-
ually increasing. Nevertheless, government support for
the sector remains low. Trends in the distribution and use
of the budget for the agricultural sector were also studied
by O. Adeyemi et al. (2023). They pointed out the chang-
ing role of agriculture, as well as the changes observed in
terms of budget revenues. It is worth noting that similar
changes were observed in Ukraine: it was noted that in the
year of the COVID-19 crisis, the income of agricultural en-
terprises increased, which was caused by both high yields
and rising prices for these products in the world. Thus,
during the war in Ukraine, increasing budget revenues
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is a big responsibility for the state authorities. Moreover,
it is a difficult task, as armed conflicts generally have the
worst impact on economic development and the state of
the country as a whole, preventing businesses from de-
veloping, creating added value and collecting taxes. The
main sources for this are international support, as the
country cannot provide for itself on its own, or only by is-
suing national currency, which also has a negative impact
on the welfare of citizens and economic development. The
agricultural sector also remains an important component
of budget revenues, but it should be understood that in
a time of war, corporate tax revenues will not be able to
fill the budget sufficiently, and therefore, the focus should
be on obtaining international financing. That is why the
high-quality work of diplomats and the ability to enter
into new alliances with international partners during the
war is one of the most important components of the coun-
try’s effective recovery from the difficult economic situa-
tion during such conflicts.

Conclusions

The aim of the paper was to assess the existing problems
related to the financing of the Ukrainian budget and to pro-
pose methods to improve the current situation, in particu-
lar, at the expense of the public sector. The paper shows that
the main problems of the sector are a significant increase in
expenditures due to the war, as well as a gradual increase
in its debt, which may lead to significant negative conse-
quences in the long run. This is due to the growing role of
foreign aid, which is often in the form of loans. While inter-
national support and market instruments, such as bonds,
are important for mitigating the economic consequences of
the war, they will also play a significant role in the long run,
which should also be taken into account when formulating
public budget management policies.

The structure of budget revenues analysed in this pa-
per highlights the importance of value added tax, person-
al income tax, excise tax, and corporate income tax in the
budget. In this context, the agricultural sector has become
critically important in supporting Ukraine’s budget, espe-
cially during the period of conflict and economic difficul-
ties. The sector’s competitiveness allows companies to earn
excessive profits on foreign markets and Ukrainian suppli-
ers to have access to affordable food. The sector’s contri-
butions to the budget are twofold: direct tax payments by
farmers and indirect benefits, including job creation and
economic stimulus. Over time, the share of agricultural
revenues in the budget has grown significantly, as has its
role in the country’s welfare. This suggests that support for
the agricultural sector, both financial and otherwise, is cru-
cial for the stability of Ukraine’s budget, especially given the
needs of post-war reconstruction.

An assessment of foreign experience in terms of en-
suring state budget financing in crisis conditions, including
military ones, is relevant for future research. In addition, it
remains important to find other opportunities to improve
the efficiency of public authorities in Ukraine.
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AHorTauifi. B ymoBax moBHOMAacIITaOHOrO BTOPIHEHH:A POcii, arpapHuil CeKTOP 3a/IMIIAEThCA OFHNM i3 OCHOBHUX JKeperT
¢inaHCyBaHHA OI0/KeTy B YKpaiHi, a 0TxKe 11 HoTpeOye 61/IbII feTaIbHOIO BMBYEHH B YMOBAX BillH) B JAHOMY KOHTEKCT].
TaxyM 4MHOM, MeTOI0 pOOOTH CTaJIO OLiHUTY aKTya/IbHI MOXX/IMBOCTI (piHAaHCYBaHHS YKPaIHCHKOTO OIOIKETY 3 aKIIeHTOM
Ha pOJIi arpapHOro CEKTOPY B IOXi/IHil Ta BUAATKOBUX J10T0 YacTHAaX. OCHOBHMMU METOJaMU NOCTiZPKEHH A CTa/lN aHali3,
IIPOTHO3YBaHH, a6CTparyBaHH;1, ICTOPMYHMIL, CTAaTUCTUYHI METOAM, a TAaKOX rpa(bquMﬁ[. Ilig gac mocmimkeHHSA 6y71a
[IpOaHa/Ii30B aHa JUHaMiKa YKpalHChKOTO OIOIKETY Ta ONMCAHUI 3ara/IbHMil HeTaTVBHUIL TPEHJ, IO CIOCTepiraeTbcs
3 yacoM. byo mpoaHasnisoBaHO MOX/IUBI cepy 3aTydeHH KOIITIB 1A (iHaHCYBaHH:A, 30KpeMa 3a paXyHOK o6jirarii
AK BHYTPILIHIX, TaK i 30BHINIHIX; 6y10 cOPMOBAHO BUCHOBOK IIPO HebGa)KaHICTb BUKOPUCTAHHA IOAIOHMX MeTOIB.
Takox B paMKax poOoTu OyI0 IOKa3aHO, IO arpapHMil CeKTOp B YKpaiHi CTaB CYyTTEBMM J>KepelIOM IIOIIOBHEHH:A
O10[>KeTy KpalHu B yMoBax BiltHu. HasBHa y foCTynHUX IKepenax iHdopMaliid BKasaja Ha Te, IIJ0 9acTKa JOXOHIB, 10
OTPUMYIOTbCS 3 arpapHOrO CEKTOPY, B OIOIpKeTy YKpaiHU € JOCUTb BUCOKOIO, a caMa cdepa € npodiunutHon (foxomu
Bifl Hel IepeBUINYIOTh BUJATKY). 3BaXKal0uy Ha BUTORY [JIA OIOKETY BiJl PO3BUTKY arpapHOrO CEKTOPY, aKTyalIbHOIO
3a/IMIIAETHCA JIOTO HMiATPYUMKa 3 60Ky JAepKaBM AK (iHAHCOBUMM, TaK i HediHaHCOBMMU MeTomaMu. Pesynbratu po6oTn
MOXXYTb BUKOPUCTOBYBATUCS IEPXKABHMMM JifdaMy IIijl 9aC BE€HHS YIPaB/IiHChKOI Hii/IbHOCTI B paMKaX KpaiHU 4u
PperioHiB, a TakoXX KepiBHMKaMM IiAIIPUEMCTB IIpU OOYA0Bi JOBIOCTPOKOBUX CTpPATErill pO3BUTKY
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Abstract. The problem of managing the enterprise's cash flows is relevant, since the successful management of these
resources is the key to the financial security and stability of any business entity. The purpose of the study was to identify
universal recommendations for improving the enterprise's cash flow management by generalizing the theoretical aspects
of cash flow management and analysing the cash flows of PJSC “Odesa Cognac Factory”. The following methods were
used in the study: systematization and generalization (theoretical aspects were studied and existing views of scientists
on the essence and management of cash flows were summarized), factor analysis (key financial factors influencing the
process of enterprise cash flow management were identified), coefficient analysis (analysis of the efficiency of enterprise
cash flow management was carried out). Using the example of the operating enterprise PJSC “Odesa Cognac Factory”,
the dynamics of changes in the key components of cash flow management is analysed and the existing gaps in their
management are identified. The carried out analysis allowed identifying possible directions for improving the efficiency
of cash flow management of the enterprise and to provide certain recommendations, as a result of implementation of
which the enterprise will have a positive impact on its further activities, namely: focusing on optimization of available
cash flows and their balancing; studying the regularity of their movement in the enterprise by calculating the liquidity
and solvency indicators; considering the possibility of introducing the use of budgeting and financial management in
the enterprise as additional tools for managing cash flows; creation of an independent department for controlling the
movement of available cash flows; use of reliable and timely accounting information on cash flows when making certain
management decisions due to the increased use of modern information technologies. The practical value of the study is
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the universal nature of the recommendations provided for the implementation of measures to improve the efficiency of
cash flow management, since these recommendations can also be used by other similar enterprises

Keywords: influencing factors; cash; income and expenses; balance; synchronism; recommendations

Introduction

Modern companies ensure an appropriate level of solven-
cy by balancing the amount of available cash inflows and
outflows, synchronizing them in the course of their devel-
opment, and cash flow management is a crucial component
of their financial policy, which involves the constant partic-
ipation of all key parts of the management system. Changes
in the dynamics of the company’s cash flows result in cer-
tain decisions regarding its operations. It is impossible to
overestimate the importance and significance of cash flow
management, as the stable state of an enterprise is affected
not only by its quality and efficiency, but also by its abili-
ty to further develop and financial security. Effective cash
flow management can help a company achieve a better bot-
tom line and become more profitable. This determines the
relevance of the issue of effective cash flow management,
which includes ensuring appropriate financial balance, and
the need to develop and provide recommendations for im-
proving the efficiency of enterprise cash flow management.

In today’s environment, Ukrainian and global compa-
nies face the need to improve the efficiency of cash flow
management, which has directly prompted a significant
number of experts and scholars to continue researching
significant problems related to cash flow. Thus, among
the modern researchers of this issue, it is worth noting
0.0. Oliynyk (2021), who devoted his work to defining the
essence of cash and financial flows as economic categories,
and their distinction when applied in theory and practice
in relation to certain phases of the process of expanded
reproduction in the system of modern financial manage-
ment of enterprises.

Theoretical aspects are also addressed by G.S. Mel-
nychuk (2020), A.V. Buryak & I.V. Demyanenko (2019),
who reviewed the methods and systematized the coeffi-
cients used in the analysis of enterprise cash flows. Issues
related to cash flow planning are paid attention to in the
works of V.V. Skryl & K.Yu. Stupenko (2018), O.I. Dorosh
& L.V. Plish (2021), in particular, the latter noted that the
formation of cash flows should be based on the use of a
number of tools, which must include a payment calendar,
budget and cash flow plans, identify the features of plan-
ning the company’s cash flows and build a clear sequence
of this process. T.G. Shchepina & A.D. Titarenko (2021),
as well as I. Spilnyk & O. Zagorodna (2017) and O.V. Kry-
lova (2019). T.O. Mulyk (2022) paid attention to the rele-
vance of improving the efficiency of enterprise cash flow
management, which, in her opinion, is due to the contra-
diction between the growing needs of economic resources
and their limited availability.

I.V. Piskuleva & M.I. Mavrina (2022) consider models
of cash balance management, reveal the main issues of the
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relationship between the efficiency of their management
and maintaining the required optimal level of liquidity.
Substantiation of the parameters for optimizing the en-
terprise’s cash flows was carried out by G. Azarenkova et
al. (2022). V.V. Malikov (2020) devoted his work to practi-
cal recommendations for managing the cash flows of an en-
terprise, emphasizing that when using these recommenda-
tions in practical conditions, it becomes possible not only
to reduce time costs but also to build a realistic cash flow
management system. The author believes that the main tool
for accounting for cash flows for their proper management
is the Information Statement on Cash Flows.

The purpose of this study is to analyse the state of man-
agement of its cash flows and identify areas for possible im-
provement of efficiency of cash flow management, which
may be effective for other companies, based on generaliza-
tion of theoretical and methodological aspects of cash flow
management and on the example of a real operating enter-
prise — PJSC Odesa Cognac Factory. To achieve this goal,
the following tasks were set: to systematize the existing
views on cash flow and determine the importance of cash
flow management as a component of a company’s finan-
cial activities; to identify the key factors that influence the
process of managing the company’s cash flows; to analyse
the current state of cash flow management at PJSC “Odesa
Cognac Factory” and, using the example of this enterprise,
to identify universal possible ways to improve the efficiency
of cash flow management of enterprises.

Materials and Methods

The methodological basis of this study in considering the
theoretical aspects of enterprise cash flow management
are the methods of systematization and generalization of
the existing views of scientists on the essence and man-
agement of enterprise cash flows, which allowed allocat-
ing the main components that characterize the concept of
“cash flow” and comprehensively considering its essence,
using the method of analysis of existing scientific devel-
opments. When considering the process of enterprise cash
flow management as one of the important components of
the overall system of management of financial activity of
enterprise, the article uses factor analysis, which allowed
identifying key financial factors of influence on the pro-
cess of enterprise cash flow management and importance
of their balance. Using the graphical method, the article
builds a graph of balance (synchronization) of cash flows
and analyses the efficiency of management of its cash flows
on the example of a real enterprise. Thus, the construction
of a graph of the balance (synchrony) of cash flows of PJSC
“Odesa Cognac Factory” for the period 2019-2022 showed
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the existing unevenness of receipts and expenditures of its
cash flows for the analysed period, which is due to the sea-
sonal nature of the company’s activities.

The ratio analysis was carried out by calculating the
key indicators that characterize the quality of cash flow
management, namely the calculation of the following ra-
tios: cash flow liquidity, cash flow efficiency, net cash flow
sufficiency, net cash flow profitability, return on cash re-
ceived, return on cash spent, and accounts receivable turn-
over. The analysis of the cash flow efficiency of PJSC “Odesa
Cognac Factory” for 2019-2022 was carried out using the
following formulas:

Indicator Calculation formula
P _ CF+
Cash flow liquidity ratio Cflr = —
. . NCF
Cash flow efficiency ratio Cfer = ——
. _ NCF+
Net cash flow adequacy ratio Ncfer = ST AResiD
NP
Net cash flow rate of return Ncfrr = ~cr
NP
Rate of return on cash received Ncfrr = Nor
R f Rrms = ——
ate of return on money spent S = Gro
NI
Accounts receivable turnover ratio Artr = =

where (CF+) - positive cash flow; (CF-) - negative cash
flow; NCF - net cash flow; O - the amount needed to re-
pay obligations; — increase in reserves; D — the amount of
dividends paid to shareholders; NP — net profit; NI — net
income from the sale of products; Rs is the average value
of receivables for the analysed period.

The assessment of the volume and structure of cash
flows of PJSC “Odesa Cognac Factory” was carried out for
2019-2022 on the basis of the company’s financial state-
ments (Financial statements of PJSC “Odesa Cognac Fac-
tory” for 2019-2022), which made it possible to assess the
state of cash flow management of this company and identify
universal possible ways of increasing the efficiency of cash
flow management that can be used by other enterprises.

Results and Discussion
To ensure the profitability of the company, management
manages available cash flows. Financial assets are the

basis of all areas of the company’s operations, regulating
the cash flow process at all stages, increasing liquidity, sol-
vency and ensuring the economic stability of the company.
Capacity and liquidity undoubtedly depend on the ability
to control cash flows in a timely manner and in accord-
ance with the needs. All enterprises need to implement a
holistic concept of planning, controlling, and modelling
cash flow management. O.I. Dorosh & I.V. Plish (2021)
formulated a general definition of cash flow and noted
that “the cash flow of an enterprise is the receipts and
payments, that is, the continuous movement of funds in
the enterprise in the process of financial, investment and
operating activities; it is the most liquid asset”.

In turn, cash flow management is one of the most
important segments in the financial work of an enter-
prise, and not only current but also future performance
and further future development of any enterprise depend
on the efficiency of its organization. To achieve the de-
sired result of the company’s activities, it is important to
monitor its financial condition in a timely manner and
respond quickly to negative indicators. Information on
the financial condition of the company should be an inte-
gral part of its cash flow management, and the process of
cash flow management should be carried out within the
framework of the economic and financial policy of the
company, and be a key tool for achieving the main goal
of the company’s activities — increasing annual profit to
increase the welfare of capital owners by increasing the
market value of the company.

Business operations of an enterprise are accompa-
nied by cash flow, which provides an estimate of income,
expenses, movement of financial sources and assets. The
process of capital flows occurs in time and space in the
course of economic activity. The level of economic effi-
ciency depends on the availability of cash resources, in-
tegrity, and timeliness of the production and sales pro-
cess. The cash flow of an enterprise is characterized by
total income and expenses secured by cash receipts and
payments, as well as by the corresponding positive and
negative changes. Based on the existing definitions of sci-
entists and the above descriptions, the main components
that characterize the concept of “cash flow” can be iden-
tified (Fig. 1).

Object of financial management
of economic activities

The process that characterises
the turnover and transformation
of an enterprise's assets

Ensures the growth of
the economic effect

A process that takes
into account liquidity

M

A process that reflects the position
of an enterprise in the market by the forms
and scope of its operation

%_,

Cash flow

A process that reflects the use of various
forms of capital

>

A process that takes into account
the risk factor

A process that considers
the time factor

The process associated with the specifics
of capital formation and use

Figure 1. Basic characteristics of the concept of “cash flow” of the enterprise
Source: developed by authors based on research O.V. Krylova (2019), T.O. Mulyk (2022), G.S. Melnychuk (2020)
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In any case, cash flow refers to the actual amount of
cash receipts and payments generated in the course of the
economic system, distributed in space and time, in terms
of economic and production, organizational and economic,
and internal economic relations. Enterprise cash flow man-
agement is an important component of the overall system
of management of all financial activities of the enterprise,

which allows solving various financial management tasks
and is a key process towards achieving the main goal of the
enterprise. Effective management of the enterprise’s cash
flows is a key factor in increasing its capital, i.e. the profita-
bility of the enterprise directly interacts with the cash flow
management system, which should be implemented at the
enterprise through certain stages (Fig. 2).

1.Forecasting and planning

2. Implementation of the plan, further financial activities

3. Analysing and optimising cash flows

4. Financial controlling

5. Adjustment of the plan and evaluation
of the results achieved

Analysing the cash flows of previous periods

Develop a plan for cash inflows and outflows

Optimisation and regulation of the average
balance of cash assets

Assessment of the amount and level of the
average balance of cash assets

Figure 2. Stages of enterprise cash flow management
Source: Developed by authors based on research A.V. Buryak & I.V. Demyanenko (2019), O.I. Dorosh & I.V. Plish (2021),

O. Guseva et al. (2021)

It should be noted that the first stage involves planning
cash flows by their various types based on the results of the
previous period’s cash flows. This planning is predictive in
nature due to the uncertainty of several of its initial prereq-
uisites and is carried out through various planned calcula-
tions of certain indicators for different possible development
scenarios (realistic, optimistic, pessimistic). The purpose
of the second stage is to ensure complete and reliable ac-
counting of the company’s cash flow statements. This phase
of management is aimed at implementing its principles of
information probability. In the process of implementing
this phase of cash flow management, coordination of func-
tions and tasks of the accounting and financial services of
the enterprise is ensured. The main purpose of the third
stage is to analyse the determination of capital adequacy,
capital efficiency, and the balance of positive and negative
cash flows of the enterprise in terms of quantity and time.

Cash flow analysis is carried out for the enterprise as
a whole, for individual structural units (responsibility cen-
tres), and by the main type of its economic activity. Opti-
mization is one of the most important components of cash
flow management and is aimed at improving efficiency in
future periods. The most important tasks that are solved at
this stage of the cash flow management process are: timely
identification and implementation of reserves to reduce the
company’s need to use external sources of financing; ensur-
ing a more complete balance of positive and negative cash
flows in terms of time and volume (Krylova, 2019).

The fourth and fifth stages are the results of fulfill-
ing the set targets, forming funds and spending them
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in the established direction, analysing the formation of
cash flow over time, calculating liquidity and cash flow
efficiency. These indicators are tracked in the process of
monitoring the current financial performance of the com-
pany. The stable and efficient operation of modern en-
terprises is hampered by many problems, including the
national economy, which is generally in crisis, insufficient
supply of raw materials for processing enterprises, parity
relations between raw material producers, fierce competi-
tion, lack of proper support from the state, poor quality of
finished products, etc. There are also problems associated
with ineflicient cash flow management. It is the efficien-
cy of cash flow management that determines the further
and ultimate development of the business and the results
of its financial and economic activities. In particular, a
high-quality organization of the company’s financial and
economic control system will increase efliciency, optimize
the use of resources, and thus maximize the profit of PJSC
Odesa Cognac Factory.

The process of cash flow management is consistent
and includes: setting certain tasks and their subsequent
implementation, preliminary study and comprehensive
analysis of the company’s available cash flows, namely,
determining the level of their balance, sufficiency, and
efficiency of use. An important step in analysing cash
flows is to assess their balance, i.e. the synchronization
of incoming and outgoing cash flows, as well as to study
the dynamics of the net cash flow indicator. The dy-
namics of cash flows of PJSC “Odesa Cognac Factory” is
shown in Figure 3.
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Figure 3. Dynamics of cash flows of PJSC “Odesa Brandy Plant”
by types of activity for the period 2019-2022, thousand UAH
Source: compiled and calculated by the authors based on financial statements of PJSC “Odesa Cognac Plant”

for 2019-2022 (n.d.)

As can be seen from Figure 3, the amount of the com-
pany’s cash flows for all types of activities, according to
the data for 2019-2022, tended to decrease until 2022. In
2022, there was a slight positive net cash flow. However,
it is worth noting that, given the production needs, PJSC
Odesa Cognac Factory, despite the instability of the total
net cash flow, has fairly stable net cash flow from operat-
ing activities. For example, in 2022, net cash flow from
investing activities amounted to UAH (-18 367) thousand,
which indicates that the company is actively investing at
the expense of loans received and proceeds from operating
activities. In 2022, only operating activities demonstrated
the ability to generate positive cash flow: net cash flow from
operating activities amounted to UAH 2 994 thousand.

Negative cash flow from investing activities is a
natural state for the company, and as of 2020 and 2021,
the value of the indicator was UAH (-9403) thousand
and UAH (-3946) thousand, respectively. An important
quantitative indicator of economic activity is the result
of the assessment of cash flows generated by operating
activities. The absolute value of operating cash flow is an
important indicator for calculating the net cash flow of
an economic entity and most financial indicators and ra-
tios used in cash flow management. A risk is a situation
when operating activities consistently consume more
funds than they generate. Table 1 provides a detailed
analysis of the company’s income and expenses related
to operating activities.

Table 1. Dynamics and structure of the company’s positive cash flow
from the operational activities of PJSC “Odesa Cognac Plant’, thousand UAH

2020

Indexes

sum share, % sum

Proceeds from:

2021

share, %

2022

Dynamics

2021/2020
thousand
UAH

2022/2021
thousand
UAH

sum share, %

Salesofproducts g 3901 999 917567 994 1939 999 73 606 641 950
(goods, works, 526
services)
Return of advances 353 0 4444 05 714 0.055 4097 (3730)
Other income 952 0.1 490 0.1 661 0.045 462 171
Total income 845266 1000 922501 1000 1560901 100.0 78159 638 400

Source: compiled and calculated by the authors based on the financial statements of PJSC “Odesa Cognac Plant”

for 2020-2022 (n.d.)

According to the calculations, there have been cer-
tain changes in cash receipts from the main activity, as in
the last year and the reporting period, a significant share
of cash income from operating activities is income from
the sale of products (goods, works, services). The abso-
lute amount of cash flow from such revenues increased in
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2022 compared to 2021 by UAH 641 959 000, or by 69.9%,
which indicates a sufficiently high quality of positive cash
flow from operating activities. Also, its share in the total in-
come increased by 0.5%. Table 2 examines the dynamics of
the volume and structure of expenditures for the needs of

operational activities.
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Table 2. Dynamics and structure of the enterprise’s cash flow from operating activities of PJSC “Odesa Cognac Factory”

2020 2021 2022 Dynamics
Amount, Amount, Amount, 2021/2020 2022/2021
thousand share, % thousand share, % thousand share, % thousand thousand
UAH UAH UAH UAH UAH
Spending on:
Payment of goods 457 606 54.9 497120 54.0 555 671 36.1 39514 58 551
(works, services)
Salary 21100 2.5 18 854 2.0 25830 1.7 (2 246) 6976
Deductions for 5 45g 0.7 4960 0.5 6785 0.4 (518) 1825
social events
Obligations for  pq0 451 355 326398 356 547432 356 30.377 221034
taxes and fees
Expenses for
payment of 52 436 6.3 71782 7.8 402 664 26.1 19 346 330882
advances
Other expenses 1491 0.1 1238 0.1 1158 0.1 (253) (80)
Total costs 834132 100.0 920 352 100.0 1539540 100.0 86 220 619 188

Source: compiled and calculated by the authors based on the financial statements of PJSC “Odesa Cognac Plant”

for 2020-2022 (n.d.)

As can be seen from Table 2, the analysed company’s op-
erating expenses in 2022 increased by UAH 619 188 thou-
sand, which may indicate an increase in the size of this
activity. There is an increase in all items of expenses, except
for the item “Other expenses”. The highest growth rate was
achieved due to “advance” expenses. Structurally, consum-
er operating cash flow in 2021 and 2022 consisted mainly
of payments for goods, works and services, increasing by
UAH 58 551 thousand. It accounted for more than 36.1%
of the total cash flow from operating activities. Also, there
was an increase in capital expenditures for “Labour remu-
neration” by UAH 6 976 thousand, their share decreased

by 0.03%. “Tax liabilities” shows the same trend, having in-
creased by UAH 221 034 thousand in 2022, or an increase
of 67.7%. Therefore, it can be assumed that the company
is restricting and controlling unreasonable expenditures on
“non-emergency” needs.

The study of the factors influencing the change in the
company’s cash flow is part of the process of developing a
cash flow management policy and will allow assessing the
available internal reserves and possible external directions
of the company’s cash flow formation. The main factors in-
fluencing the change in the enterprise’s cash flow can be
divided into external and internal (Table 3).

Table 3. Financial factors influencing the company’s cash flows

External factors Internal factors

Financial policy

Financial strategy of the enterprise

The state of the country’s financial system

Importance and effectiveness of investment policy

Tax policy of the state

Attracting investors

Credit policy

Depreciation policy of the enterprise

Practice of settlement operations

Duration of the financial cycle

System of targeted financing and obtaining loans

System of settlements with counterparties

Solvency and provision of financial resources of the
enterprise

Adequate level of management of production stocks
and receivables

Source: developed by the authors based on research by M.I. Iorgachova (2018)

The lack of funds for the formation and management
of available cash flows, considering all external and in-
ternal factors of influence, is a key task for the financial
management of any enterprise. The quality of the respec-
tive cash turnover at the enterprise is determined not only
by the existing composition of cash flows, but also by
the indicator of rhythmicity and synchronization of cash
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inflows and outflows. The study of this aspect of the enter-
prise’s activity is presented in Figure 4.

The obtained results of the calculations indicate the
existing unevenness of cash flows inflows and outflows for
the analysed period, which is due to the seasonal nature of
the company’s activities. PJSC “Odesa Cognac Factory” has
problems with the consistency of incoming and outgoing
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cash flows, as evidenced by the presence of a temporary
cash deficit in 2021 and temporarily free cash balances in
2020 and 2022. Both situations have a negative impact on
the company, since the presence of a temporarily free cash
flow means that the company’s available resources are not
used, which lose their value over time under the influence
of inflation and other factors, and the temporary shortage

of cash resources as a result of the non-synchronous forma-
tion of cash flows poses a risk to the company’s solvency.
The threat of loss of solvency by an enterprise leads to the
need to increase attention to the effectiveness of cash flow
management, as well as the feasibility and importance of
developing and implementing special measures to normal-
ize cash flows.

25000

20 000

15000

10 000

5000
2019

2020 2021

==@==Receipts (positive cash flow
of PCF), thousand UAH

=== Expenditures (negative cash
flow of NCF), thousand UAH

2022

Figure 4. The schedule of balance (synchronicity) of cash flows
of PJSC “Odesa Cognac Plant” for the period 2019-2022, thousand UAH
Source: compiled by the authors based on the financial statements of PJSC “Odesa Cognac Plant” for 2019-2022 (n.d.)

Thus, the analysis of the balance and synchroniza-
tion of cash flow management of PJSC “Odesa Cognac
Factory” showed the presence of some problems at the
enterprise that require further solution: the main share
in the structure of revenues is operating activities (for
the last three years — 100%); the average quality of the
generated cash flow of PJSC “Odesa Cognac Factory’,
the practical absence of cash flows from financial ac-
tivities; during 2019-2022, there was an unevenness of
receipts and expenditures of cash assets; for the last four
years, the company has not been able to pay for the nec-
essary measures.

Thus, the analysis of the cash flows of PJSC “Odesa
Cognac Factory” showed the need for the enterprise to
strive to increase the amount of incoming cash flows from
operating activities, since their decrease has a negative
impact on the enterprise’s activities: a decrease in the vol-
ume of activities, an increase in unprofitability, deteriora-
tion of financial indicators such as liquidity and solvency,
late payments of the enterprise both for wages and with
suppliers, a decrease in the profitability of both the total
and equity capital of the enterprise. Let analyse the effi-
ciency of using available cash flows by calculating relative
indicators and factor analysis (Table 4).

Table 4. Analysis of cash flow efficiency of PJSC “Odesa Cognac Plant” for 2019-2022

Indicator Years

2019 2020 2021 2022
Cash flow liquidity ratio 1.0 1.0 0.9 1.16
Cash flow efficiency ratio 0.2 0.3 (0.2) 0.16
Net cash flow adequacy ratio 0.1 0.2 (1.0) 0.003
Net cash flow rate of return (43.8) 52 (2.6) (14.9)
Rate of return on cash received (1.7) 3.1 2.5 (2.1)
Rate of return on money spent 2.1 47 (2.6) 2.4
Accounts receivable turnover ratio 1.3 1.7 0.9 1.9

Source: compiled and calculated on the basis of financial statements of PJSC “Odesa Cognac Factory” for 2019-2022 (n.d.)

Factor analysis of the activity of PJSC “Odesa Cognac
Factory” allows determining the causes and consequences
of the impact of certain coefficients on the main indicator -
cash flow efficiency, thereby exploring the strengths and
weaknesses of the enterprise in carrying out operating, in-
vestment, financial activities, and the process of accumula-
tion and use of financial resources to ensure their effective
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circulation (Vasylchak et al., 2023). As shown by the calcu-
lations in Table 4, the indicator “cash flow efficiency ratio” of
the enterprise “Odesa Cognac Factory” for the last four ana-
lysedyearshasanunacceptablevalue,aswellastheindicators
of net cash flow sufficiency and net cash flow profitability.

Based on the above calculations, it is possible to
identify the necessary measures to improve the cash flow
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management of PJSC “Odesa Cognac Factory”. The man-
agement should regularly analyse competitors in the
domestic and foreign markets in order to increase the
competitiveness of the enterprise and the quality of its
products, since an increase in product sales and expansion
of the product range affects the stimulation of revenues
from external sources of financing, and increase the effi-
ciency of cash flows. To pay attention to optimizing the
company’s cash flows and balancing the amount of positive
and negative cash flows, which will include measures to
improve the quality of cash flow management at the stra-
tegic (long-term) and operational (short-term) levels. The
company should reduce the amount of accounts payable
and receivable. An increase in accounts receivable has a
negative impact on the financial condition of the compa-
ny. Therefore, managers should be interested in reducing
the maturity of payments. Business entities should com-
ply with the terms of receivables repayment in accordance
with the terms of the contract and, if possible, by reducing
the maturity of receivables, using partial early repayment
or other means of influencing the debtor.

To make reasonable investments and use current assets
to eliminate excess inventories, which can be achieved by
forming the optimal amount of the company’s inventory
in accordance with the needs of the company’s activities.
This will enable the company to optimize its cash flows
and increase its liquidity. To study cash flow patterns and
calculate such indicators as liquidity, business activity, fi-
nancial stability and solvency based on the results obtained,
to identify problems and deviations in cash flow manage-
ment in a timely manner. To determine the need for funds
at the planning stage of the upcoming period, establish a
system of sources of funds for the expected amount and
ensure that borrowing costs are minimized. In the event of
a crisis, to introduce a cash outflow saving regime, reduce
production costs, modernize production, increase labour
productivity, and motivate employees.

To analyse the factors that may affect cash flow against
the backdrop of domestic economic conditions, uncertain-
ty, and risks at the micro and macro levels. The company
should analyse and take into account internal factors that
control cash flows. Such methods include leasing, use of
accelerated depreciation, accelerated collection of receiv-
ables, and synchronization of cash inflows and outflows.
In addition, the development of financial models and cash
flow forecasting of business entities allows for an effective
response to emergencies related to strategic decision-mak-
ing. Financial modelling is especially important when the
availability and capacity of external financing is reduced
and the risk of liquidity loss increases with a significant
and disproportionate increase in receivables and payables.
Financial modelling for cash flow management helps to:
model the cash flows of planned activities to forecast and
assess the future financial condition of the enterprise; show
where funds are generated and spent; ensure consistent an-
alytical work, create favourable conditions for operational
management and make appropriate informed decisions. It
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should be borne in mind that the model looks different for
each enterprise, as it is influenced by the details of the fi-
nancial and economic activities of a particular enterprise.

To consider the possibility of using budgeting as an el-
ement of enterprise cash flow management. The main pur-
pose of introducing cash budgeting at an enterprise should
be to determine its deficit or surplus in a timely manner.
At present, most business entities do not sufficiently use
modern forecasting methods, which is a negative aspect,
since information support must be effective to improve
the efficient movement of cash flows. One of such effective
elements of strategic accounting is the budgeting process,
which consists of the following main components: budg-
eting methods (financial planning tools: types and formats
of budgets, targets and standard systems); financial struc-
ture of the company (structural department or enterprise
for which the budget is prepared); budget regulations and
budget control mechanisms (procedures for budgeting,
submission, approval); distribution of functions among
management bodies (between functional services and
structural units) during the period of preparing budget; in-
ternal regulatory documents (regulations, working instruc-
tions); automation of financial calculations (which involves
not only the formation of financial forecasts but also the
creation of so-called continuous management accounting).

Budgeting is characterized by the fact that the choice of
the budgeting system, budget forms and procedure is not
established by law, but is carried out individually for each
enterprise, taking into account the specific circumstanc-
es of its activities, organizational and financial structure,
goals, and objectives of the budget system, completeness,
functionality, degree of automation of existing processes
and the amount of funds allocated for the implementation
of the system. This means that each business will have dif-
ferent budget requirements and sizes. Practice has shown
that the weakest link is often the budget execution proce-
dures, actions, and processes aimed at achieving the targets
approved in the budget during the budget period. The lack
of interconnection between budgeting and management
accounting systems is also a problem. The ability of the
existing management accounting systems to provide the
data required for planned actual analysis was not consid-
ered when formulating certain budget conditions. Organi-
zational mistakes include: incorrect allocation of financial
responsibility centres, lack of incentives related to budget
indicators, inconsistent automation of budget systems, hu-
man resources and psychological problems in implement-
ing budget systems (Melnychuk, 2020).

It is also important to improve the internal financial
control system to prevent inefficient use of financial re-
sources. Since PJSC Odesa Cognac Factory has a large pro-
duction volume and sells its own products in the domestic
and foreign markets, it is better for the company’s manage-
ment to create an independent control department that will
monitor the implementation of the budget of available cash
flows through the development and implementation of cer-
tain internal reporting at this enterprise — the Cash Flow
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Statement. This will allow timely detection of discrepancies
between actual and planned indicators, as well as informa-
tion on each of the areas of cash receipts and expenditures
regarding the percentage of their plan implementation. The
basis of cash flow management is the availability of reliable
and timely accounting information generated on the basis
of accounting, management and financial accounting. This
information is very diverse: cash flows in the company’s ac-
counts and cash desks, accounts receivable and payable, tax
budgets, loan disbursement and repayment plans, interest
payments, future procurement budgets, etc. The same in-
formation comes from different sources, so its collection
and systematization must be approached with great care, as
delays and errors in the provision of information can have
serious consequences for the enterprise (Melnyk, 2017).
Some managers adhere to old and traditional methods
of cash flow management, and therefore there is an average
level of application of modern information technologies in
the processes of cash flow management, which also affects
the quality and timeliness of obtaining the necessary infor-
mation on the state of the enterprise’s cash flows. Due to
the crisis situation, many enterprises do not always manage
to adhere to the cash flow plan and comply with the pro-
portions of cash distribution for their activities (Buryak &
Demyanenko, 2019). To stay ahead of competitors and have
a profitable business, the company’s management needs to
make informed management decisions, which is almost im-
possible without an effective cash flow management system.
Cash flow management at modern enterprises is one of
the key components of financial management and business
success. Research in this area is of great importance for en-
terprises, as it allows them to develop effective strategies
and tools for cash flow management that help to increase
financial stability and competitiveness. Ukrainian and for-
eign scholars have made a significant contribution to this
area of research. One of the important contributions to the
study of cash flow management is the work of C.B. Shubi-
na & M.Yu. Avakyan (2014), who examined in detail the
directions of improvement of cash flow management sys-
tems at Ukrainian enterprises. They identified the main
shortcomings and proposed optimization of the cash flow
management system as one of the key elements of assess-
ing the financial condition of an enterprise. O. Guseva and
colleagues (2021) developed a model of competitive advan-
tage based on maximizing net discounted cash flow. They
focused on complementary cash flow management, which
involves a balanced distribution of the companys cash
flows, which contributes to the achievement of competi-
tive advantage. I. Khoma and O. Kostiuk-Pukaliak (2019)
devoted their work to the study of new methods of ana-
lysing cash flows at enterprises and assessing the efficien-
cy of enterprises, not limited to profit, but using the con-
cept of free cash flow. This is suitable for a more accurate
analysis of the financial condition and investment attrac-
tiveness of enterprises. Scholars such as L.O. Shkvarchuk
& R.A. Slav’yuk (2017) and Z. Fakhroni et al. (2018) also
expressed the importance of cash flow in assessing the
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investment attractiveness of enterprises. They emphasized
that free cash flow is a key indicator for determining the
ability of an enterprise to attract investment. N. Poliukho-
vychet al. (2022) identified maximizing the amount of con-
solidated cash flow from operating and financing activities
as one of the conditions for enterprise development. This
emphasizes the importance of increasing cash flow for the
stable operation and development of enterprises. Studies
that focus on the importance of cash flow management in
certain countries are also of great importance. H. Beladi et
al. (2021), M. Kamel Al Zobi & O. Hel Al-Dhaimesh (2021),
A. Rahman & R. Bahadur Sharma (2020), T. Alsham-
mari (2020), H. Dang Ngoc et al. (2020), T. Kliestik et
al. (2020), study the peculiarities of cash flow manage-
ment in different countries and develop recommendations
for enterprises operating in these market conditions. In
summary, research in the field of cash flow management
is extremely important for the development of enterprises
and the stability of their financial activities. Scholars from
both Ukraine and other countries are actively contribut-
ing to the improvement of cash flow management prac-
tices and the development of new methods for analysing
and assessing the financial attractiveness of enterprises.

Many scientists and economists study the impact of
cash flows on the activities of an enterprise, but there is a
significant lack of separate comprehensive studies on the
management of enterprise cash flows that could expand the
boundaries of conventional analysis, could formulate ap-
propriate approaches to ensuring their management, could
offer specific ways and effective measures to improve the
efficiency of enterprise cash flow management. It is impor-
tant to note that inefficient cash flow management can oc-
cur even if a company is officially profitable. This is related
to the problem of profitable but illiquid enterprises that
may be on the verge of bankruptcy. The above measures can
become effective recommendations for improving the effi-
ciency of cash flow management not only for the analysed
enterprise PJSC Odesa Cognac Factory, but also for similar
enterprises that seek to improve the efficiency of their cash
flow management, as they are universal in nature.

Conclusions

An appropriate assessment of the efficiency of managing
the available cash flows of a particular enterprise becomes
the initial information base for making further informed
management decisions, i.e. forecasting cash flows for the
future period. Therefore, the analysis of cash flow efficien-
cy, which reflects the reasons for changes in the liquidity
and financial stability of the enterprise, should be carried
out in the overall financial analysis and should become a
key component of this analysis of the enterprise’s activities.
Valid, complete, and reliable information on cash flows
should contribute to improving the quality of management
decisions, which will directly affect the future financial po-
sition of the company.

To ensure effective management of the overall cash
flow and financial activities of an enterprise, the system of
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calculating the cash flow indicator should be used as an
indicator to measure financial and payment stability, and
cash flow planning and management should be used as in-
tegral components of the process of managing the overall
activities of an enterprise to achieve financial stability and
solvency. In order to successfully solve the problem of inef-
ficient cash flow management, which takes place at the en-
terprise of PJSC “Odesa Cognac Factory”, as evidenced by
the analysis, in particular: unacceptable values of cash flow
efficiency ratios (0.16), net cash flow sufficiency (0.003) and
net cash flow profitability (-14.9) over the past four years,
as well as imbalance of cash flows, it is necessary to imple-
ment certain measures regarding the system of accounting,
analysis, planning, and control of cash flows. Planning and
optimization of economic activity of the entire enterprise,

management of companies to improve cash flow manage-
ment in modern conditions, since the areas discussed in
the article are universal and can be used as recommenda-
tions to improve the efficiency of cash flow management of
many companies, which will positively affect their future
activities. Studying the effectiveness of cash flow manage-
ment remains an urgent need for enterprise management
due to the important role they play in ensuring its effective
functioning, and the main role of cash flow management is
to ensure their balance by type, amount, time interval and
other essential characteristics. Further research on the re-
lationship between the quality of enterprise cash flow man-
agement and its value, which in turn is closely related to
the level of investment attractiveness of the enterprise, may
become promising areas within this issue.

especially its cash flows, will significantly increase the effi-
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Anortauis. [Ipo6reMa ynpaBIiHHA I'POLIOBMMY IIOTOKAMM IIIAIIPMEMCTBA € aKTya/JIbHOIO, OCKIIbKM BJjajie YIPaBIiHHA
LUIMJ PecypcaMu € 3alopyKolo ¢iHaHcoBOI Oesnekn Ta cTabiIbHOCTI OyAb-AKOro Cy0 eKTa rocrofiaploBaHH:A. MeToo
TOCTiIKeHH: Oy/I0 BYUABIECHHS YHiBepCa/JbHUX peKOMeHJallill OO0 IOKPAIeHHA YIPaB/IiHHA IPOIIOBIMI TOTOKAMM
MiJIPUEMCTBA 3aB/JAKI y3araJlbHEHHIO TEOPETUYHMX ACIIEKTIB YIIPAB/IiHHA TPOIIOBMMMI ITIOTOKAMM Ta IIPOBEJEHHI aHaIi3y
I[OfI0 CTaHy rpouoByx NOToKiB IIpAT «Omecbknit KOHbAYHMI 3aBOf». [Ipy poBefieHi foCTimKeHH: Oy BUKOPUCTaHi
METO;M: CUCTeMaTm3anil Ta y3araJbHeHHS (JOCIPKEHO TeOpeTMYHi acHeKTH Ta y3araJbHeHO iCHYIOYi IOIIAAM
HayKOBILIiB IIIOJI0 CYTHOCT] Ta yIPaBJIiHHA I'POIIOBUMIY IIOTOKaMu), GaKTOPHWIT aHasIi3 (BYUAB/IEHO KI0Y0Bi piHaHCOBI
YMHHYKY BIUIMBY Ha IIPOLleC YIIPaB/IiHHA IPOLIOBYMMU IIOTOKaMM HifIpyueMcTBa), koedinieHTHNII aHasi3 (IpoBefeHO
aHali3 epeKTMBHOCT] yIpaB/IiHHA I'POLIOBMMY IOTOKaMM mifmpueMcTsa. Ha npuxiani girogoro mipnpuemcrsa IIpAT
«OpecpKuil KOHbAYHNI 3aBOJ» IIPOAHATi30BAHO AVTHAMIKY 3MiH K/IIOUYOBMX CK/Ta[JOBUX YIIPAB/IiHHA TPOIIOBYIMI IIOTOKAMM
Ta BUABJIEHI HAaABHI MPOTalMHM IOJO YIpaBaiHHA HUMM. IIpoBeennii anais J03BOINB BUABUTY MOXX/IMBI HaIIpAMU
OO HifBUINEeHHS eeKTUBHOCTI YIIpaBIiHHA IPOLIOBYMI IIOTOKaMY IIIIPYEMCTBA Ta HaJaTy IeBHi peKOMeHMalil,
Yy PpesynbTaTi BIPOBA/KEHHS AKUX IIJIPUEMCTBO MaTuMe IO3UTMBHUI BIUIMB Ha 3JiJICHEHHS IIOfla/IbLIOI CBOEI
JiZIbHOCTI, a caMe: 30CEPEePKEHHS yBary Ha ONTMMi3allii HasABHMX IPOLIOBMUX IIOTOKIB Ta IX 36anchyBaHHi; BUBYEHH
3aKOHOMIPHOCTI IX pyXy Ha IiJIPMEMCTBI 3aBAAKM PO3PAXYHKY IIOKa3HMKIB JKBiJHICTb Ta IIJIATOCIPOMOXXKHICTb;
PO3IJIAN MO>K/IMBOCTI 3allpOBaJPKEeHHA BUKOPUCTAHHS Ha MiAIPUEMCTBI OI0fKeTyBaHH:A Ta piHAHCOBOIO MOJE/TIOBAHHS,
AK OIaTKOBMX IHCTPYMEHTIB YIIPABIiHHA TPOLIOBUMMI IIOTOKAMW; CTBOPEHHS Ha MiJIPUEMCTBI HE3A/IEXKHOIO Bifiny
KOHTPOJIIO 38 PyXOM HasIBHMX I'POLIOBYX IIOTOKiB; BUKOPUCTAHHSA JOCTOBIPHOI Ta cCBO€4acHoi 061ikoBoi indopmauii mopo
PyXy IPOILOBMX IIOTOKIB IIpY IPUIMHATTI IIEBHUX YIIPABAiHCbKMUX PillleHb 3aBJAKM IiJBUILIEHHIO PIBHA 3aCTOCYBaHHS
cydacHUX iHpOpMalifHuX TeXHONOrii. IIpakTM4HO WiHHICTIO JOCHIPKeHHA € YHiBepcaJbHMIl XapaKTep HaflaHMX
PpEeKOMeHIaLil 00 BIIPOBA/>KEHHA 3aX0/iB 3 MiIBUIEHHA e(beKTMBHOCTi YIIPaB/IiHHSA IPOIIOBMMM IIOTOKAMU, OCKi/IbKI
IaHi pekoMeHpaliil MOXYTb OyTU BUKOPYCTaHHI TAKOXX {HIIMMY aHAIOTIYHUMIY IiAIIPUEMCTBAMA
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Abstract. In today’s world, the problem of inequality is gaining global significance, and numerous international institutions
set among their main tasks the fight against its manifestations — economic, social, etc. The study of economic inequality
during martial law is extremely relevant, as it primarily negatively affects people’s lives and well-being, provokes crises
and additional social tensions, and, as a result, destabilizes the state system and the national economy, which are already
in a state of crisis due to military operations. The purpose of this paper is to analyse the causes of social and financial
stratification of Ukrainian society in the context of agro-economic development. The dynamics of salary in Ukraine, in
particular, in the agricultural sector, was studied using the method of statistical analysis, and the index of general economic
stratification was calculated using the Gini coeflicient method. Statistical data on the development of the agricultural land
market was analysed, starting from the end of the moratorium in July 2021 and until June 2023. As a result, the current
key indicators of the land market in Ukraine, and information on salary in various sectors of the economy in the period
from 2014 to 2022 were obtained, and the incomes of agricultural employees were analysed, which turned out to be below
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average. For a more objective assessment, statistics on the largest agricultural countries of the European Union were
used and compared with their inequality indicators. The calculation of the Gini coeflicient showed a 10% increase in the
inequality of income distribution of Ukrainian households between 2014 and 2022, but it was still lower than the current
indicators of such European countries as Germany, Sweden, and Poland. The practical significance of the work lies in the
development of recommendations for reducing the gap between rich and poor in Ukraine, in particular in the agricultural
sector, which can be used by the relevant authorities to redistribute the agricultural market and optimize tax legislation

Keywords: social injustice; agricultural economics; stratification of society; stratification; global hunger

Introduction

Economic inequality, in addition to the obvious social neg-
ative effect, has another dimension - the statistical one. In
a stratified society, metadata does not fulfil its function and
does not give a real picture — because average economic
indicators may look acceptable from a mathematical point
of view, which makes it much more difficult to diagnose
such an economy. Since Ukraine is a recognized producer
of agricultural products and the country’s gross domestic
product (GDP) depends to a large extent on agroeconom-
ic indicators, it is important to identify and analyse how
the agro-industrial complex (AIC) affects the gap between
wealth and poverty in Ukraine. Scholars have repeatedly
addressed this pressing issue to find ways out of it. For ex-
ample, A. Putytskyi (2022) generally rejected the use of the
term “socio-economic inequality”, since economic inequal-
ity is only one component of social inequality, including in
the agro-industrial sector. In his opinion, economic strati-
fication is a rather dynamic process of redistribution within
society, in which citizens migrate between strata (layers),
emphasizing the two-sidedness and different intensity of
this migration.

According to Y. Erdevdi (2020), economic inequality
as a phenomenon has penetrated so deeply into all spheres
of human life and has reached such relative values that the
problem can no longer be solved at the level of national gov-
ernments, but requires the involvement of higher institu-
tions in the form of influential international organizations.
According to the author, globalization is the reason for the
tectonic shifts in society that have led to income polariza-
tion becoming a global trend in 2000-2020, and now it is
necessary to develop an economically sound mechanism at
the level of supranational structures to overcome extreme
wealth, which should lead to the overcoming of extreme
poverty. The problem of the world’s agricultural deficit and
the prospect of global hunger makes it necessary to speed
up the adoption of such a decision.

What exactly does inequality in society consist of, was
studied by V. Koibichuk & S. Drozd (2022) have studied
the causes of inequality in society and concluded that the
key factors include labour market systems, access to educa-
tion, environmental protection, agricultural technologies,
and healthcare facilities. Having formed a feature space of
determinants that determine human inequality indicators,
the authors developed a statistically significant econometric
regression model of the degree of influence and identified
opportunities to reduce gaps in the values of stratification
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indicators. The fact that food is still the most important
item of household expenditure in Ukraine indicates the low
standard of living of the majority of the population, and
the impact of agricultural products on these processes can-
not be overestimated. O. Fomina & N. Hoholieva (2021)
studied in detail the economic behaviour of households
shaped by the current standard of living of citizens and, us-
ing the methods of economic and mathematical statistics,
investigated the division of society by the level of average
per capita equivalent income. As a result, the Lorenz curve
confirmed the low level of population differentiation in
Ukraine and the large number of poor households.

However, if analysing economic inequality purely
by income, this indicator for Ukraine is low compared to
most European countries. At the same time, the distribu-
tion of property, primarily privatized agricultural enter-
prises, between different stratification groups is extreme-
ly uneven, and this factor has a significant impact on the
statistics. O. Cherechin et al. (2023), having studied this
phenomenon, proved the nee d to change this imbalance
to strengthen the social development of the state. The full-
scale military invasion of Ukraine in February 2022 had
a significant impact on all economic indicators, including
the income stratification of the population. V. Koziuk &
A. Kremez (2023), considering the issue in the context of
differentiation of income distribution of Ukrainian citi-
zens during the war period, stated that the economy lost
not only human capital but also a large amount of agricul-
tural land. One of the tools to remedy the critical situation
is to revise the principles of burdening business, including
farming, which would allow the state to have more working
capital to respond quickly to new economic challenges.

As confirmed by numerous colleagues, the situation
with economic inequality in Ukraine is extremely com-
plex. The purpose of this paper is to analyse the current
agro-economic situation in the country and to formulate
our own proposals for overcoming the crisis and reducing
the gap between the rich and the poor.

Materials and Methods

Using the method of statistical analysis, several key indica-
tors of the development of Ukraine’s economy as a whole
and the agricultural sector were selected from the State
Statistics Service of Ukraine (Average monthly salary...,
n.d.), in particular, for 2014-2022. At the same time, the
index of economic stratification was calculated, and the
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correlation of these indicators was analysed using the
method of pattern discovery. In particular, the follow-
ing indicators of agricultural land market development
in Ukraine were used, provided by the Ukrainian State
Service of Ukraine for Geodesy, Cartography, and Cadas-
tre (The official of the State Service..., n.d.), such as the
number of registered agricultural lands in the state land
cadastre, the average normative monetary value of arable
land, the weighted average purchase and sale price of an
agricultural land plot, the average number of purchase
and sale transactions per day in 2023, the average size of
a land plot of a purchase and sale transaction, the number
of concluded purchase and sale transactions, and the area
of registered purchase and sale transactions.

As for the area of land sales and purchase transac-
tions and the weighted average price per hectare, a special
visual chart was created to demonstrate the correlation
between these factors in 2021-2023 based on data ob-
tained from the Analytical Report (Nivevskyi et al., 2023)
and the Agropolit portal (Two years of the land..., 2023).
Also, to assess the contribution of agriculture to the aver-
age monthly salary of full-time employees, this indicator
was considered in comparison with the average salary in
all industries in the period from 2014 to 2022. In addition,
the comparison method was used to obtain the amount of
arable land among such European Union leaders in this
area as Poland, Sweden, and Germany, and compared with
the social and economic stratification of these countries.
The index of general economic stratification was calculat-
ed by calculating the Gini coeflicient, which is the ratio of
the area of the figure formed by the Cauchy distribution
and the line of equality to the area of the triangle formed
by the line of equality and the axes. In other words, if two
figures are identical, the Gini coeflicient is zero, and if
they are completely unequal, it is one.

The calculation is performed according to the formula:

n

G = i=1 Z;‘l=1 |3’i_3’j|

2n2y

; 1)

where G is the Gini coeflicient; n — number of households;
y,- the share of income of households of the category in the
total income; y is the average arithmetic share of household
incomes.

The use of this particular method in this paper is ex-
plained by a number of advantages of the Gini coefficient,
such as the possibility of correct comparison of inequality
indicators in regions with different populations, the ability
to track the dynamics of uneven distribution of an indica-
tor (i.e., income) in the aggregate at different stages, as well
as anonymity, i.e., the exclusion of personal data of specific
households or individuals from the calculations. The anal-
ysis of the correlation of these indicators, obtained from
The World Bank portal (Gini index, n.d.), provided an an-
swer to the degree of economic inequality in some agrarian
countries of Europe and Ukraine, as well as the impact of
the agro-industrial complex on it.

Results

Between 1 July 2021 and 31 December 2023, the turnover of
agricultural land is allowed exclusively between Ukrainian
citizens, and during this period, the alienation of privately
owned agricultural land is allowed for no more than 100
hectares in one hand. Only from 1 January 2024, a Ukrain-
ian citizen will be entitled to own agricultural land plots
with a total area of up to 10,000 hectares (Law of Ukraine
No. 552-IX..., 2020). Even though a little more than six
months have passed since the adoption of the Law and the
outbreak of full-scale war, the industry has started working
in a new format and has a number of achievements, as sum-
marized in Table 1.

Table 1. Key indicators of the agricultural land market in Ukraine as of June 2023
I EEEEEEEEE——

All lands are registered in the state land cadastre 43.6 million ha
Agricultural lands are registered in the state land cadastre 32.7 million ha
The average normative monetary value of arable land 27 520 UAH/ha
The average weighted price of the purchase and sale of the plot of agricultural land of destination 35367 UAH/ha
The average number of purchase and sale transactions per day in June 2023. 213

The average size of the land plot of the sale agreement 2.21 ha
The number of concluded purchase and sale agreements 158 761
Area of registered purchase and sale agreements 351 251 ha

Source: developed by the authors based on the data of O. Nivevskyi et al. (2023)

In 2022, due to several reasons related to the war —
the occupation of parts of the territories of Zaporizhzhia,
Kharkiv, and Kherson regions, the outflow of the working
population abroad, mobilization into the army, etc. — there
was a significant decline in economic performance, with
Ukraine’s GDP falling by almost 30% (Tarasovskyi, 2023).
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However, the land market in Ukraine almost never stopped
operating, as evidenced by the statistics on access to land,
both in terms of the number of transactions and the vol-
ume of land. Thus, according to the specialized agricultural
portal Agropolit (Two years of the land..., 2023), 23 178
sale and purchase agreements were concluded in 2022, and
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14 605 in 5 months of 2023. Thus, in less than half a year,
63% of the previous year’s figures were achieved. More

complete and visual data on agricultural land sales are
shown in Figure 1.
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Figure 1. Dynamics of agricultural land sales in Ukraine in 2021-2023
Source: developed by the authors based on data from Two years of the land market in Ukraine: Achievements and failures,

and how war has changed it (2023)

As can be seen from the Figure, after the market re-
sumed in May 2022, the volume of land sold increased
almost linearly, with the weighted average price per hec-
tare fluctuating within roughly the same range throughout
the entire period of observation. In terms of land use, ac-
cording to the State Geocadastre (The official of the State
Service ..., n.d.), sale and purchase transactions in 2023
were mainly for commodity land (47% of transactions)
and land for private farming (45% of transactions). Since
all commercial land, as well as a significant part of private
farming land, was under a moratorium until July 2021, due
to the larger average land plot size, commercial land domi-
nates (66% of all land in circulation), while land for private
farming accounts for only 23% of the total land area.

Land concentration is also an important parame-
ter in assessing the objectivity and transparency of the
land market. According to the legislation, starting from
2024, the restriction on the sale of land to one owner will
be increased, but still will not exceed 10 thousand hec-
tares (Two years of the land..., 2023). It is worth noting
that the Law contains a safeguard that will prevent even
banks from becoming agriholdings, as they will have the
right to take away land plots pledged to them. To prevent
banks from accumulating a huge amount of agricultural
land in their assets, the law requires financial institutions
to dispose of such land plots at land auctions within two
years of acquiring ownership. In general, one of the key
reasons for economic inequality is the uneven and inefhi-
cient distribution of income, which leads to the polariza-
tion of society, with economic “poles” forming between
which there are structural disproportions in the quality
of life. In this case, one conditional pole is occupied by
poor people who are deprived of investment capital, real
estate and, most importantly, the prospects of obtaining
all of this. At the other pole is a much smaller stratum
of oligarchs, who own virtually the entire industrial eco-
nomic potential of the country.
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The agricultural sector has a significant impact on eco-
nomic inequality and, along with the growth of commod-
ity production in the agricultural sector, the inequality of
incomes is decreasing, but these indicators are unevenly
distributed in the sector. In particular, the increase in grain
production, driven by the introduction of technology, low-
er transport costs, and liberalized bank lending policies,
has contributed to economic growth in Europe and, conse-
quently, to poverty reduction (ITU & FAO, 2020). Technol-
ogy is becoming an important factor in the development of
agribusiness in Europe and Central Asia, which is taking
place in the context of a growing demand for accessible and
reliable information. Increasing agricultural revenues allow
landowners to invest in modern digital technologies, which
further increases business margins. However, the relation-
ship between agricultural growth and income inequality is
complex and depends on specific country and firm condi-
tions. The conservatism of agricultural markets in devel-
oping countries, including limited redistribution of labour,
can lead to an uneven distribution of poverty, especially in
rural areas. Changes in procurement policies, such as quo-
tas or export taxes, can quickly affect income inequality
through changes in prices and salary. Reducing trade barri-
ers in agriculture can increase market failures and demand
asymmetries, leading to lower incomes and a widening gap
between rich and poor.

In order to minimize these negative effects, another
UN agency dealing with industrial development aims to
promote industrial and agricultural development and ac-
celerated industrialization in developing countries by mo-
bilizing national and international resources. According to
the latest joint report of UNIDO and the European Union
(2021), many projects are dedicated to strengthening the
agro-industrial complex of European countries and their
sustainable development. In the long term, the develop-
ment of agricultural technologies, productivity, intra-in-
dustry competition, and infrastructure development also
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play a role in determining changes in income, poverty,
and inequality, but given the indirect relationship between
these processes, the level of such changes is difficult to pre-
dict. However, it is already clear that expanding the range
of agricultural production and increasing the volume of ag-
ricultural products will provide consumers with access to
cheaper and more diverse food, which will have a positive
impact on their lives and health, and ultimately lead to bet-
ter economic opportunities for the poor.

Overall, the obstacles to a more equitable distribution
of agricultural trade revenues include ineffective policies to

address underlying inequalities and structural problems.
These include poorly designed or underfunded agricul-
tural development programmes; gender discrimination or
marginalization of certain groups (e.g. migrant workers) in
accessing productive resources; persistent barriers faced by
the poor, women, and youth in accessing credit, knowledge,
and markets; and excessive managerial influence over the
marketing part of agricultural value chains. Another indi-
cator of the relationship between the agro-industrial com-
plex and the level of household consumption opportunities
is the level of average salary in the dynamics (Table 2).

Table 2. Average monthly salary of full-time employees by type of economic activity in Ukraine by year, hryvnias

Activity 2014 2015 2016 2017 2018 2019 2020 2021 2022
Agriculture 2476 3140 3916 5761 7166 8738 9734 11733 12243
Industry 3988 4789 5902 7631 9633 11788 12759 14902 15176
Construction 2 860 3 551 4731 6 251 7 845 9 356 9832 11289 9781
Trade 3439 4692 5808 7 631 9 404 10795 11286 13488 15103
Logistics 3768 4653 5810 7 688 9 860 11704 11951 13 837 13731
HoReCa 2261 2786 3505 4988 5875 6 730 6 026 8 543 9367
Communication sphere 5176 7111 9530 12018 14276 17543 19888 25530 30829
Financial activity 7020 8 603 10227 12865 16161 19132 20379 23975 27 986
Real estate 3090 3659 4804 5947 7 329 8626 8981 11142 11 560
Research activities 5290 6 736 8 060 10039 12144 14550 16613 19369 20 497
Admin services 2601 3114 3995 5578 7228 8700 9878 11186 12291
State defence 3817 4381 5953 9372 12698 14785 16443 19048 20764
Education 2745 3132 3769 5857 7 041 8135 9 271 11817 11999
Health care 2463 2853 3435 5023 5898 7087 8995 11 825 14 002
Art and sport 3626 4134 4844 6 608 7612 8 659 9624 12 508 11 567
Average indicator 3641 4 489 5619 7 550 9 345 11089 12111 14 679 15793

Source: developed by the authors based on data of Average monthly salary of full-time employees by types of economic
activity

To understand the correlation of the level of salary in
the agro-economic sector and the national economy as a

whole, it is necessary to compare these two indicators in
dynamics, which was visualized in Figure 2.
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Figure 2. The average level of salary in Ukraine in relation to salary in the agricultural sector
Source: developed by the authors based on data of Average monthly salary of full-time employees by types of economic
activity (n.d.)

According to the chart, the average salary level in
Ukrainian agriculture over the previous nine years was
lower than the multi-sectoral average. This leads to the
conclusion that for ordinary agribusiness workers, belong-
ing to the agro-industrial complex does not provide an
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opportunity to receive a decent salary, but rather only
deepens economic inequality in income. Moreover, the
upward trend in salary in 2021-2022, which is noticeable
for the national average, is much lower for agribusiness
employees. It is also important to obtain data on economic
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inequality in some European countries to track the rela-
tionship between these indicators. The most important
generally recognized indicator of financial stratification
of society is the Gini coeflicient, which demonstrates the

inequality of household income distribution and takes a
value between 0 (absolute equality) and 1 (absolute ine-
quality). For Ukraine, this coeflicient has a rather non-lin-
ear dynamics, as shown in Figure 3.
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Figure 3. Gini coefficient of household income distribution in Ukraine
Source: developed by authors based on data of Gini index (n.d.)

As can be seen from the graph, from 2010 to 2014,
the economic imbalance of society had a clearly visible
downward trend, but in 2014 the trend reversed and in
just one year, inequality indicators “played back” all the
progress of the previous four years. Between 2014 and
2019, the Gini coeflicient increased by 10%, which is most
likely due to foreign aggression and the occupation of
part of the country’s territory, which triggered addition-
al economic and social problems in Ukrainian society.

To understand the general trend of economic inequality
in Europe and to compare this data with Ukrainian in-
dicators, a similar analysis was conducted for three Eu-
ropean Union countries — Poland, as the geographically
and historically the closest European country to Ukraine,
Germany, as the continent’s economic leader, and Swe-
den, as the country stereotypically perceived as the most
balanced in terms of social policy. The Gini coeflicient for
Poland is shown in Figure 4.
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Figure 4. Gini coefficient of household income distribution in Poland
Source: developed by the authors based on data of Gini index (n.d.)

Given the trend of the graph above, it can be argued
that economic inequality in Poland is significantly decreas-
ing almost every year. However, even after a continuous

decline for almost a decade, Poland’s Gini coefficient in
2019 was still higher than Ukraine’s — 0.288 versus 0.265.
The Gini coeflicient for Germany is shown in Figure 5.
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Figure 5. Gini coefficient of household income distribution in Germany
Source: developed by the authors based on data of Gini index (n.d.)
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Economic inequality in Germany began to grow rapid-
ly in 2010, likely due to liberalized migration policies and
a significant influx of unskilled workers from less econom-
ically developed countries in Europe. The situation stabi-
lized somewhat and formed a new balance point in 2013-
2017, after which the fluctuations in the index became
insignificant. It is important to note again that the index of

economic stratification in Germany is higher than in
Ukraine, despite Ukraine’s significant economic lag. Final-
ly, for a comprehensive assessment of European inequality
indicators, it is necessary to analyse the indicators of Swe-
den, which is a true welfare state by many measures, with an
exceptional attitude to protecting all segments of the popu-
lation. The Gini coefficient for Sweden is shown in Figure 6.
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Figure 6. Gini coefficient of household income distribution in Sweden
Source: developed by the authors based on data of Gini index (n.d.)

Despite the rather non-linear shape of the Gini coef-
ficient graph for Sweden, there is a fairly steady upward
trend in this negative indicator. This may also be due to the
rather liberal legislation on the admission of migrants and
refugees who are willing to work for low salary by Swedish
standards. The drop in the inequality indicator in 2020 may
be caused by the COVID-19 pandemic and the resulting

temporary shortage of staff in the labour market. Thus, de-
spite the stereotypes of extremely high income inequality
in Ukraine and, conversely, the social justice policies of
Western and Northern Europe, the actual state of affairs is
quite different and Ukraine’s indicators are the lowest. A
comparative graph of the Gini indices of the four countries
studied is shown in Figure 7.
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Figure 7. Comparison of the Gini coefficient
Source: developed by the authors based on data of Gini index (n.d.)

To summarize, Germany and Poland demonstrate
higher inequality indicators than Ukraine. Thus, the strat-
ification of Ukrainian society does not show signs of deep
doom, but requires active action by civil society to normal-
ize the situation and introduce a fair distribution of social
benefits. Agriculture is different from most other business-
es. Farmers’ income is about 40% lower than non-agricul-
tural income, despite the importance of food production
(Korinets, 2023). In addition, agriculture is more depend-
ent on weather and climate than many other industries.
There is also an inflexible time lag between consumer de-
mand and farmers’ supply, meaning that growing more
wheat or producing more milk cannot happen instantly.
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A rational fiscal policy that reduces inequality by redistrib-
uting and better targeted expenditures to social security
systems, education, and labour programmes that expand
employment opportunities could address these contradic-
tions. Such programmes include, in particular, the Europe-
an Commission’s Common Agricultural Policy Objectives
(The common agricultural policy at a glance, n.d.), which
outlines programmes to support incomes, public services
and market-based measures to overcome difficult situa-
tions such as a sudden drop in demand until 2027.
Another proven lever of state influence is the active
and prompt resolution of conflicts that inevitably arise after
any reforms and the introduction of additional measures
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to ensure an even distribution of income both within the
country and in export-import relations. Greater access to
education, information, and targeted programmes to pro-
mote geographical and sectoral mobility of workers is also
essential, leading to greater independence for the most vul-
nerable labour groups. Such an approach would certainly
help to harness the power of Ukraine’s agricultural sector to
achieve and sustain broad-based income growth, poverty
reduction and greater equality.

If the current owners of agro-industrial holdings are
not ready for positive changes and are not ready to increase
the level of social justice for their staff, the state should in-
tervene, ensuring, on the one hand, a fair redistribution of
profits in this strategic sector through a system of social
benefits, privileges and targeted assistance to agricultur-
al employees, and, on the other hand, introducing such a
mechanism of influence on agricultural oligarchs as pro-
gressive taxation. In some cases, it is also worth consider-
ing breaking up large, inert farms into smaller, more mo-
bile, and open to innovation. However, the uniqueness of
Ukraine at this point in history lies in the active hostilities
in the southern and eastern regions and the permanent air
threat throughout the country. Since numerous agricultur-
al enterprises are concentrated in the South, structural re-
forms should be implemented after the victory in the dem-
ining of agricultural land.

Discussion

Analysing the results of this work, it is worth paying atten-
tion to the world experience of studying the issue of so-
cial and economic inequality, especially in the context of
the impact of agroeconomics on these processes. For ex-
ample, A. Gy6ri & I. Kovach (2023) studied land reform
and privatization of collective land in the context of the
dismantling of the Hungarian socialist system and stated
that the structure of land ownership and land use changed
significantly after the fall of the communist regime in most
countries of Central and Eastern Europe, which can be
observed in Ukraine. After examining the statistical rela-
tionship between land ownership structure and economic,
social and infrastructural characteristics of communities,
the authors conclude that municipal land use structure is a
significant measure of social and economic inequality and
find a causal relationship between the level of community
development and clusters of municipal land use structure.

A similar study of the impact of the agricultural sector
on household income was also conducted by T.Q. Tran et
al. (2023), but instead of the agricultural sector, which is
common for Ukraine, they used data from peasant aqua-
culture, which is more typical for Vietnam. Using data from
the Household Living Standards Survey, the relationship
between aquaculture, family income, and economic ine-
quality was investigated. Using a two-stage cluster analysis,
the authors found that for almost half of the respondents,
fishing and related crafts are literally their livelihood, which
is certainly different from the Ukrainian reality, where sub-
sistence farming is not on such a large scale.
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The important link between agriculture and the wel-
fare of workers in the sector was investigated by N. Kaiser
& C.K. Barstow (2022), through the prism of rural trans-
port infrastructure development. Since rural transport is
a key driver of many sustainable development goals and a
significant factor in the socio-economic benefits for rural
populations around the world, improving and expanding
rural transport infrastructure brings significant benefits to
rural residents. Accordingly, the need for the state to be in-
terested in increasing the income of ordinary agricultural
workers is consistent with similar conclusions of this pa-
per. A certain inertia of large farms, mentioned above, was
also noticed by R. Balogh et al. (2021). The unwillingness of
large agricultural enterprises to change gives a competitive
advantage to smaller farms, in particular, the introduction
of more advanced precision agriculture, which guarantees
increased profits for the owner and a reduction in the eco-
nomic and property gap in the industry.

The state support of small farms, on which the topic
of economic inequality in agribusiness directly depends, is
the focus of the work of O. Skydan et al. (2023). According
to their findings, small farms dominate the European ag-
ricultural landscape, but their representatives, unlike large
farms, are almost not represented in sectoral decision-mak-
ing structures, which reduces the degree to which the needs
of small businesses are considered in public agricultural
policy and support measures. This lack of representation
limits the contribution of small farms to national food se-
curity, as was also observed in the course of this study. The
imbalance of tax legislation for small farmers, which ex-
acerbates economic stratification of society, has also been
studied by 1.D. Puspasari (2020). After analysing data from
various sources over five years, the author concluded that
the current system of land taxation does not allow farm-
ers to gain economic independence and improve the living
standards of their households.

In some countries with multi-level governance sys-
tems, the scale of regulatory interventions by the state and
the number of permits can be confusing for farmers. Dupli-
cation of regulatory functions in the agricultural sector can
cause chaos in the operation of agricultural complexes and
negatively affect their efficiency and profitability. Having
studied the environmental regulation of agriculture in the
Australian state system, E. Hamman et al. (2021) propose a
comprehensive and flexible regulatory policy that rewards
farmers for following the rules of sustainable development
and managing natural capital wisely, leading to a reduction
in inequality in the economy.

As mentioned earlier in this paper, the unjust and un-
provoked full-scale military aggression against Ukraine
that began in February 2022 has had a huge negative impact
on global food security. M. Marson & D. Saccone (2023),
studying the current consequences of the war for grain ex-
ports, state the objective prerequisites for the emergence of
millions of newly malnourished people around the world
due to the complication of maritime trade in the Black Sea
in grain crops, especially wheat and corn. Moreover, the
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reduction of crop areas caused by the hostilities also has a
negative impact on the welfare of Ukrainians working in the
agricultural sector, who are forced to lose their only income.

Regarding the conditions for recognizing economic
inequality as fair, which were mentioned in this article,
K.-S. Trump (2020) and T. Cherkashyna (2022) also inves-
tigated situations in which inequality promotes develop-
ment. In particular, they find that rising economic inequal-
ity does not directly affect the perception of justice, but can
reduce the perception of meritocracy. In some cases, eco-
nomic inequality can affect subjective well-being through
psychological processes such as competition for status and
social distance. As noted by G.B. Willis et al. (2022), per-
ceived inequality is not related to objective inequality for
several reasons: first, societies with real social inequality are
too separated both mentally and physically, which, accord-
ingly, reduces the chance of contact with a member of the
“other” stratum. Secondly, people are more affected by signs
of economic inequality in their everyday lives than by ab-
stract news from the media. And finally, thirdly, ideologues
serving the upper strata in a truly stratified society correct
the attitude of the lower strata to reality. The dynamics of
Sweden’s indicators in the context of economic inequality
analysed in this paper also attracted the interest of G. Ther-
born (2020), who conducted a comparative empirical
review of the growth of inequality in this Scandinavian
country since 1980 and, using sociological analysis, found
the dependence of stratification processes on the change
of political generations and the new ideological climate.

According to ].D. Garcia-Castro et al. (2020), one of
the most effective ways to reduce economic inequality is
to reduce tolerance for inequality and increase support for
economic redistribution. Instead of measuring the effects of
abstract perceived inequality (e.g., measured at the national
level), it is important to consider the perceived economic
inequality of citizens in their daily lives. The results of the
study emphasize the importance of the perception of such
tangible inequality as an additional tool when considering
the psychosocial consequences of economic stratification.
Another study on the topic of economic inequality, which
also confirmed the findings of this paper, was conducted
by D. Goya-Tocchetto & B.K. Payne (2022). In particular,
according to the authors, inequality can function as a so-
cial context that shapes people’s expectations, needs, de-
sires, and affiliation with certain groups. At the same time,
it is important to understand that absolute equality is also
unacceptable, and in most cases, it is more appropriate to
speak of injustice rather than inequality.

inequality. The authors also noticed changes in the subjects’
assessment of their economic inequality after the influence
and beliefs of the experimenters, which indicates the sub-
jective factor of the concept of justice, which is also men-
tioned in the current work. Comparing the above results
with those obtained in the course of the study, it is worth
noting the international nature of the concept of economic
inequality, as well as the common manifestations of this so-
cial factor in the context of the agrarian economy.

Conclusions

The aim of the study was to analyse the causes and conse-
quences of economic inequality and to find ways to reduce
the gap between rich and poor, and it revealed rather low
salary in the industry, which are even lower than the aver-
age salary in the country, and a steady increase in economic
stratification of the population during 2014-2020. Howev-
er, the lifting of the moratorium on the sale of agricultur-
al land in Ukraine in 2021 had a positive impact on the
further development of the industry. Moreover, even the
outbreak of a full-scale war could not stop these processes.

After analysing the performance of several leading EU
agricultural countries, it was noted that despite the signifi-
cant economic advantage of Poland, Germany, and Sweden
over Ukraine, economic inequality in these countries, al-
though trending downwards, still exceeds Ukrainian indi-
cators. Another important conclusion is that, as the amount
of arable land in the EU remained almost unchanged over
the 10 years from 2010 to 2020, the success of a modern
agricultural sector is correlated not with the area, but with
the technologies used to use it. This is especially important
in the context of the existing long-term programme to sup-
port European farmers, as mentioned above.

Opverall, it has been proven that working with agricul-
tural products requires targeted efforts to guarantee equal
access and economic opportunities for women, youth, poor
farmers, and other vulnerable groups. To mitigate the po-
tentially negative impacts of increased competition from
food imports, smallholder farmers need access to finance,
resources, knowledge, and markets, as well as workable
schemes to diversify their income sources, including oft-
farm activities. An additional measure to prevent further
widening of economic inequality could be a government
targeted programme to support small farmers to create a
balance in the grain market, like the European one. The de-
sign and economic feasibility of such a programme could
be the subject of a future study.

Assuming that inequality affects individuals from Acknowledgements
two directions — objective and subjective — A. Schmalor &  None.
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References

[1] Average monthly salary of full-time employees by types of economic activity. (n.d.). Retrieved from https://ukrstat.
gov.ua/operativ/operativ2021/gdn/szpshp/arh szp ed w.html.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)



https://ukrstat.gov.ua/operativ/operativ2021/gdn/szpshp/arh_szp_ed_u.html
https://ukrstat.gov.ua/operativ/operativ2021/gdn/szpshp/arh_szp_ed_u.html

Novruzova et al.

[2] Balogh, P, Bai, A., Czibere, 1., Kovach, L, Fodor, L., Bujdos, A., Sulyok, D., Gabnai, Z., & Birkner, Z. (2021).
Economic and social barriers of precision farming in Hungary. Agronomy, 11(6), article number 1112. doi: 10.3390/
agronomy11061112.

[3] Cherechin, O., Komar, V., Borzov, O., Voievidka, I., & Borodin, Y. (2023). Key directions to overcome economic
inequality for enhancing the social development of the state. Scientific Notes of Lviv University of Business and Law,
37,431-436. doi: 10.5281/zen0d0.8120785.

[4] Cherkashyna, T. (2022). Taxonomic analysis of income inequality in the EU countries. Economics of Development,
21(4), 8-18. doi: 10.57111/econ.21(4).2022.8-18.

[5] Erdevdi, Y. (2020). Analysis of international organizations in overcoming inequality. Young Scientist, 4(80), 26-29.
doi: 10.32839/2304-5809/2020-4-80-6.

[6] Fomina, O., & Hoholieva, N. (2021). Income inequality in Ukraine: Features of economic behavior of households.
Scientific Bulletin of KSU. Series “Economic Sciences”, 42, 5-11. doi: 10.32999/ksu2307-8030/2021-42-1.

[7] Garcia-Castro, ].D., Rodriguez-Bailon, R., & Willis, G.B. (2020). Perceiving economic inequality in everyday life
decreases tolerance to inequality. Journal of Experimental Social Psychology, 90, article number 104019. doi: 10.1016/j.
jesp.2020.104019.

[8] Giniindex. (n.d.). Retrieved from https://data.worldbank.org/indicator/SI.POV.GINI.

[9] Goya-Tocchetto, D., & Payne, B.K. (2022). How economic inequality shapes thought and action. Journal of Consumer
Psychology, 32(1), 146-161. doi: 10.1002/jcpy.1277.

[10] Gyéri, A., & Kovéch, 1. (2023). The new dimension of social inequality: The agricultural land use structure and the
development level of settlements. Social Sciences, 12(2), article number 88. doi: 10.3390/s0cscil2020088.

[11] Hamman, E,, Deane, F,, Kennedy, A., Huggins, A., & Nay, Z. (2021). Environmental regulation of agriculture in federal
systems of government: The case of Australia. Agronomy, 11(8), article number 1478. doi: 10.3390/agronomy11081478.

[12] ITU & FAO. (2020). Status of digital agriculture in 18 countries of Europe and Central Asia. Geneva: International
Telecommunication Union & Food and Agriculture Organization.

[13] Kaiser, N., & Barstow, C.K. (2022). Rural transportation infrastructure in low- and middle-income countries: A review
of impacts, implications, and interventions. Sustainability, 14(4), article number 2149. doi: 10.3390/su14042149.

[14] Koibichuk, V., & Drozd, S. (2023). Intensification of economic growth in the context of reducing human inequality
differentiation. Black Sea Economic Studies, 74, 240-248. doi: 10.32843/bses.74-36.

[15] Korinets R. (2023). Rural development. Kyiv: Germany-Ukraine agricultural policy dialogue.

[16] Koziuk, V., & Kremez, A. (2023). Differentiation of income distribution in the population of Ukraine during the war
and post-war period. Innovation and Sustainability, 1, 64-71. doi: 10.31649/ins.2023.1.64.71.

[17] Law of Ukraine No. 552-IX “On Making Changes to Some Legislative Acts of Ukraine Regarding the Terms of
Circulation of Agricultural Land”. (2020, March). Retrieved from https://zakon.rada.gov.ua/laws/show/552-20#Text.

[18] Marson, M., & Saccone, D. (2023). Fed with import and starved by war: Estimating the consequences of the Russia-
Ukraine conflict on cereals trade and global hunger. International Economics and Economic Policy, 20, 413-423.
doi: 10.1007/s10368-023-00564-x.

[19] Nivevskyi, O., Neyter, R., Yurchenko, E., Piddubnyi, I., Manzhura, D., Kolodiazhnyi, I., Stolnykovych, H., &
Zamidra, S. (2023). Analytical overview of the state of the land market in Ukraine. Kyiv: KSE Agrocenter.

[20] Puspasari, L.D. (2020). The dilemma of taxation law for small farmer. International Journal of Religious and Cultural
Studies, 2(1), 11-18. doi: 10.34199/ijracs.2020.04.03.

[21] Putytskyi, A. (2022). Economic inequality and economic stratification: Their types and relationship. In Strategic
priorities for socio-economic development in the context of institutional transformations in the global environment:
Materials of X international scientific-practical conference (pp. 74-78). Lviv-Torun: Liha-Pres. doi: 10.36059/978-966-
397-254-1-18.

[22] Schmalor, A., & Heine, S.]. (2022). The construct of subjective economic inequality. Social Psychological and Personality
Science, 13(1), 210-219. doi: 10.1177/1948550621996867.

[23] Skydan, O., Vilenchuk, O., Pyvovar, P, Topolnytskyi, P., & Shubenko, I. (2023). Identification and interpretation
of internal factors influencing the agricultural insurance market in Ukraine. Scientific Horizons, 26(10), 150-162.
doi: 10.48077/scihor10.2023.150.

[24] Tarasovskyi, Yu. (2023). Ukraine’s GDP fell by 29.1% at the end of 2022, according to State Statistics. Retrieved from

https://forbes.ua/news/vvp-ukraini-za-pidsumkami-2022-roku-vpav-na-291-derzhstat-13042023-13041.

[25] The common agricultural policy at a glance. (n.d.). Retrieved from https://agriculture.ec.europa.eu/common-
agricultural-policy/cap-overview/cap-glance en.

[26] The official of the State Service of Ukraine for Geodesy, Cartography. (n.d.). Retrieved from https://land.gov.ua/.

[27] Therborn, G. (2020). Sweden’s turn to economic inequality, 1982-2019. Structural Change and Economic Dynamics,
52, 159-166. doi: 10.1016/j.strueco.2019.10.005.

[27] Tran, T.Q., Vu, H.V,, & Nguyen, T.V. (2023). Aquaculture, household income and inequality in Vietnam’s coastal
region. Marine Policy, 153, article number 105634. doi: 10.1016/j.marpol.2023.105634.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)

o
\\\\\s


https://doi.org/10.3390/agronomy11061112
https://doi.org/10.3390/agronomy11061112
https://nzlubp.org.ua/index.php/journal/article/view/869/791
https://doi.org/10.57111/econ.21(4).2022.8-18
https://doi.org/10.32839/2304-5809/2020-4-80-6
https://ej.journal.kspu.edu/index.php/ej/article/view/714/700
https://www.sciencedirect.com/science/article/abs/pii/S0022103120303590?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022103120303590?via%3Dihub
https://data.worldbank.org/indicator/SI.POV.GINI
https://doi.org/10.1002/jcpy.1277
https://doi.org/10.3390/socsci12020088
https://doi.org/10.3390/agronomy11081478
https://www.itu.int/en/ITU-D/Regional-Presence/Europe/Documents/Events/2020/Series%20of%20Webinars/20-00244_Status_digital_Agriculture-revFAOV4.0-MASTER-FILE-20-JUNE_REVIEW-FAO_PL_print%20%28002%29.pdf
https://doi.org/10.3390/su14042149
https://doi.org/10.32843/bses.74-36
https://hromady.org/wp-content/uploads/2023/04/%D0%9F%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA-%D1%81%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B8%D0%B9-%D1%80%D0%BE%D0%B7%D0%B2%D0%B8%D1%82%D0%BE%D0%BA-.pdf
http://ir.lib.vntu.edu.ua/bitstream/handle/123456789/37647/7_%d0%9a%d0%be%d0%b7%d1%8e%d0%ba.pdf?sequence=1&isAllowed=y
https://zakon.rada.gov.ua/laws/show/552-20%23Text
https://doi.org/10.1007/s10368-023-00564-x
https://kse.ua/wp-content/uploads/2023/10/Analitichnii---oglyad-stanu-zemelnogo-rinku-v-Ukrai--ni.-Lipen-2023.pdf
https://doi.org/10.34199/ijracs.2020.04.03
https://doi.org/10.36059/978-966-397-254-1-18
https://doi.org/10.36059/978-966-397-254-1-18
https://doi.org/10.1177/1948550621996867
https://doi.org/10.48077/scihor10.2023.150
https://forbes.ua/news/vvp-ukraini-za-pidsumkami-2022-roku-vpav-na-291-derzhstat-13042023-13041
https://agriculture.ec.europa.eu/common-agricultural-policy/cap-overview/cap-glance_en
https://agriculture.ec.europa.eu/common-agricultural-policy/cap-overview/cap-glance_en
https://land.gov.ua/
https://doi.org/10.1016/j.strueco.2019.10.005
https://doi.org/10.1016/j.marpol.2023.105634

A study of agro-economic development...

[28] Trump, K.-S. (2020). When and why is economic inequality seen as fair. Current Opinion in Behavioral Sciences, 34,
46-51. doi: 10.1016/j.cobeha.2019.12.001.

[29] Two years of the land market in Ukraine: Achievements and failures, and how war has changed it. (2023). Retrieved
from  https://agropolit.com/spetsproekty/1018-dva-roki-rinku-zemli-v-ukrayini--dosyagnennya-ta-provali-i-yak-
yogo-zminili-viyna.

[30] UNIDO and the European Union. (2021). Retrieved from https://www.unido.org/sites/default/files/unido-
publications/2022-12/UNIDO-European-Union-SOTIP-2021-en.pdf.

[31] Willis, G.B., Garcia-Sanchez, E., Sdnchez-Rodriguez, A., Garcia-Castro, J.D., & Rodriguez-Bail6n, R. (2022). The
psychosocial effects of economic inequality depend on its perception. Nature Reviews Psychology, 1, 301-309.
doi: 10.1038/s44159-022-00044-0.

[ocnip)XeHHA arpOeKOHOMIYHOrO PO3BUTKY
Ta WOro BIJ/IUBY Ha coLia/ibHO-€KOHOMIiYHY HepiBHICTb B YKpaiHi

Ynbpy3a Hoepy3oBa

CrapLumii BuKnagad
AszepbarigxxaHCbKNUA fep)XaBHUI EKOHOMIYHWUI yHIBEPCUTET
AZ 1001, Byn. IcTirnaniaT, 6, M. baky, A3ep6aigxaH
https://orcid.org/0000-0001-7612-0402

TapaHa CacpapoBa
JoueHT
AszepbaiigxxaHCbKNUA fep)XaBHUI EKOHOMIYHWUIA yHIBEPCUTET
AZ 1001, Byn. IcTirnaniaT, 6, M. baky, A3ep6aiigxaH
https://orcid.org/0000-0002-9595-1479
Jlina ApmeniHa
LokTop ¢inocodii
Cepen3eMHOMOPCbKUI yHiBepcuTeT AnbaHii

1023, 6ynbB. [xepax ®iwTa, 52, M. TupaHa, AnbaHis

AHoTallifl. ¥V cygacHOMYy cBiTi mpo6ema HepiBHOCTI HabyBa€ r106aIbHOTO 3HAYEHHSI i Be/IMKa KiNbKIiCTh MDKHAPOJHMX
iHCTUTYLI CTaBIATb Y YMCII FOJIOBHMX CBOIX 3ajiad 60poThOy 3 i IposBaMu — €KOHOMIYHVIMY, COLia/IbHYMU TOLIO.
HocnifyKeHHA eKOHOMIYHOI HEpiBHOCTI caMe TIiJj 4ac BOEHHOTO CTaHy € BKpall aKTya/JIbHMM, aJ[)Ke BOHa, B IIepIIly 4epry,
HETaTVBHO BIUIVMBAE Ha )KUTTA Ta f0OPOOYT Mofell, IPOBOKYE KpU3Y Ta JOJATKOBY COLliaIbHY HAIIPY>KeHICTb i, AK HACTIIOK,
mecTabinisye mep>kaBHY CUCTEMY Ta HalliOHaJIbHY eKOHOMIKY, SIKi ByKe 3HaXONATLCA Yy KPU30OBOMY CTaHi 4epe3 BOEHHI
#ii. MeToro maHOI po6oTu OyIo mpoaHalTi3yBaTy IPUYMHU COLIAJILHOTO Ta (piHAHCOBOrO PO3IMIAPYBAaHHA YKPAIHCBKOTO
CYCIIZIbCTBA Y KOHTEKCTi arpOeKOHOMIYHOTO PO3BUTKY. MeTOIOM CTAaTUCTUYHOrO aHalidy Oyna HOCTimKeHa JHaMika
3apo0biTHUX IJIaT B YKpaiHi, 30KpeMa, B arpOIIpOMIC/IOBOMY CEKTOPI, @ 3a IOIIOMOr0I0 MeTOAY BUpaxyBaHHA KoedilieHTa
IxuHi, 6yB po3paxoBaHUIl iHIEKC 3araJibLHOrO0 eKOHOMIYHOIO pO3LIapyBaHHA. Bymu IpoaHamizoBaHi cTaTMCTUYHI
JaHi 00 PO3BUTKY PMHKY 3€MJIi Ci/IbCBKOIOCIIOLAPChKOTO IPU3HAYEHHS — IOYMHAIYM BiJi IPUIIMHEHHA MOPaTOpilo
y mumHi 2021 poky i go depBHs 2023 poky. B pesynbrari Oynu oTpuMani akTyanbHi KII0YOBi ITIOKa3HUKU 3eMETbHOTO
PMHKY B YKpaiHi, BifoMoCTi 1[0f10 3apo0iTHOI IIaTHI y pi3HMX rajayssAx HapOZHOIO TOCHOfApCTBa y mepion 3 2014 1o
2022 pik Ta MpOBeleHO aHaJIi3 HOXOAIB CHiBPOOITHMKIB arpoIpOMMC/IOBOrO KOMIUIEKCY, IO BUABMINCA HIDKYMMIU 33
cepenHi mokasHuKN. [y 611bI1 06’ €KTUBHOI OLIiHKY Oy/Ia 3a/lydeHa CTaTMCTMKA 10 HailOIIbIINM arpapHUM JepKaBaM
€spornericbkoro Coay Ta 3icTaB/ieHa 3 IX HOKa3HUKaMu HepiBHOCTI. Po3paxyHok koedinienTy J>K1HI IpogeMOHCTPyBaB
y nepiop; 3 2014 mo 2022 pix spoctanHA Ha 10 % HepiBHOCTI PO3MOAINY JOXOAiB YKPaiHCPKMX JJOMOTOCIOJAPCTB, IPOTe
BCe OfIHO BUABMBCA HIDKYMM 32 aKTYyasIbHi IIOKa3HMKM TaKMX €BPOIENChbKUX KpaiH AK HiMedunna, IlIsenia ta ITonpmia.
[TpaxTyyHa 3HAYMMICTH POOOTU IOJIATaE B PO3poOLi peKoMeHAalill OoJ0 3MeHLIEHHS PO3pUBY MDK OaraTumm Ta
6igHuMM B YKpaiHi, 30KpeMa, B arpOIPOMMUCIIOBII raxysi, Aki MOXXyTb OyTV BUKOPMCTaHi BifIIOBiHVMM BIaJHVIMMU
CTPYKTYPaMM 33/i/1s1 II€PEPO3IOMiTy arpapHOro PUHKY Ta ONTMMi3allii IOJATKOBOTO 3aKOHOAABCTBA
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Abstract. Due to the rapid development of digitalization and information technology, the study of intelligent information
systems (IIS) in the banking sector is becoming an urgent task. Intelligent information systems are able to optimize
banking processes, increase security, improve the quality of customer service, mitigate risks, and optimize internal
processes of financial stability management. The purpose of this study is to reveal the potential and impact of IIS on
banking management processes; to study their capabilities. To achieve this goal, this study used an analytical approach,
in particular, methods of information and morphological data analysis, as well as the method of generalization, which
allowed the identification of key aspects, features, and properties of intelligent information systems of the banking
sector, and to provide a generalized structure of their functioning by the relevant processes. This article generalizes a
group of intelligent information systems of the banking sector (IISBS), their general features and properties, proposes
an innovative architecture of financial management support, and identifies their advantages in comparison with existing
intelligent systems. The study proves that intelligent information systems of the banking sector are endowed with hybrid
data analytics provided by deep learning methods using self-learning algorithms; are able to assess possible risks and plan
strategies for their resolution; recognize unauthorized entries and suspicious transactions; thanks to virtual assistants, are
suitable for robotizing management processes; and visually present the results of analysing large amounts of data in real
time. The research conducted in this paper shows that the introduction of intelligent information systems in the banking
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Intelligent information systems of the banking sector...

sector is of high practical value, as it provides interactivity and personalization for customers, online interaction, and
support in solving problems through various communication channels

Keywords: artificial intelligence; predictive analytics; machine learning; dashboard; chatbot; intellectual analysis;

financial stability

Introduction

The introduction of digital technologies is an integral part
of the digitalization of the banking sector. Digital technolo-
gies and innovations are effectively used by almost all banks
in international countries. The development of digital tech-
nologies in banking institutions opens up a wide range of
opportunities to improve the efficiency of banking activi-
ties, enhance the quality of service and provide innovative
financial services. Digitalization of the banking sector is the
process of introducing technologies and digital innovations
in banking activities to improve customer experience, opti-
mize processes and develop innovative business models. The
key aspects of the use of digital technologies in banks are:

« mobile applications and online banking - customers are
provided with convenient applications and online platforms
foruse,onthebasisofwhichbankingoperationsarecarriedout,
and access to financial information is provided in real time);

o artificial intelligence (AI) and machine learning
(ML) - banking institutions use Al and ML to process and
analyse large amounts of data, identify patterns, forecast
trends, credit scoring, and manage risks, which significant-
ly speeds up automation and decision-making processes,
increases the accuracy of data processing and the efficiency
of banking operations.

It is with the introduction of digital technologies that
intelligent systems (IS), which are a categorical component
of information systems, are developing. The development
of intelligent systems is studied in the work of Ukrainian
scientist V.M. Kotsovsky (2019), which reveals the basic
concepts of intelligent systems, provides the conceptual
component of an intelligent information system (IIS) as
a type of IS, presents the general processes of their func-
tioning in various architectures, and suggests general ap-
proaches to knowledge representation.

In the monograph by O.G. Avrunin et al. (2022),
Ukrainian scientists summarize the theoretical and prac-
tical aspects of the use of intelligent information systems
in various fields of activity, investigate the general stages of
theoretical developments and practical applications of ar-
tificial intelligence in the field of expert, problem-oriented
intelligent systems, and propose modern tools for intelli-
gent information management of economic databases. The
work of the Ukrainian scientist L.D. Yaroshchuk (2019) re-
veals the main provisions for modelling intelligent control
systems based on the classical structure of expert systems
and based on existing knowledge models. In this paper, the
author proposes a methodology for creating expert systems,
formulates recommendations for choosing mechanisms for
logical data retrieval and building a knowledge base for solv-
ing problems in various subject areas of industry. American
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scientists C. Pimenta & A. Seco (2021) studied information
systems in financial management using artificial intelli-
gence, machine learning, and data analysis and proposed
a subgroup of intelligent systems called financial manage-
ment information systems (FMIS). The authors focused on
the processes of data visualization (dashboards) used in in-
novative robotic platforms. It is known that the use of vir-
tual agents (chatbots, voice bots) in FMIS systems is prom-
ising, and the authors paid considerable attention to this.

The work of the Chinese scientist M. Lai (2022) pro-
poses a model of an intelligent financial management sys-
tem (IDSS) with an innovative architecture based on data
mining technology. IDSS systems use intelligent financial
forecasting of management decisions based on data anal-
ysis, with a basic financial management structure and a
decision support system. Currently, the Ukrainian banking
sector does not fully use intelligent systems, but only intro-
duces elements and/or tools of artificial intelligence in some
of them. The work of the scientist V.P. Kravchenko (2023)
analyses the current state of application of artificial intel-
ligence tools in the banking sector and provides examples
of their implementation in existing information systems.

A review of the literature of domestic and foreign schol-
ars suggests that as of 2023, there is no single methodology
for designing intelligent systems in the banking sector, so
there is a problem in determining the general methodology
for designing intelligent information systems and their im-
plementation in banking institutions of Ukraine. The pur-
pose of this study is to summarize the common features,
properties, and processes of functioning of intelligent in-
formation systems, design their architecture according to a
modernized structure, which will further ensure theirimple-
mentation in national and/or foreign banking institutions.

Materials and Methods

The theoretical basis for this study is the work of Ukrainian
scholars A.S. Dovbysh (2009), V.L. Pleskach & T.G. Zato-
natska (2011), M.P. Voinarenko et al. (2015) and O.V. Nes-
terenko et al. (2017), which established the general concepts,
development, and classification of intelligent systems, their
advantages, and application in comparison with existing
information systems.

Since intelligent systems cover such areas of IT technol-
ogies as artificial intelligence, machine learning, neural net-
works, and data mining, the methodology presented in the
works of American researchers J. McCarthy (John McCar-
thy’s Home Page...,2023), A. Seco & A. Muiloz (2019), C. Pi-
menta & A. Seco (2021), Chinese researcher M. Lai (2022),
as well as Ukrainian scientists M.P. Voinarenko et al. (2015),
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A.O. Zamula (2014), V.M. Kotsovsky (2019), L.D. Yarosh-
chuk (2019), T. Kysil (2020) allowed systematizing general
approaches to the introduction and use of modern technol-
ogies, as well as to assess their effectiveness in the manage-
ment of banking institutions.

The use of the method of regulatory and index evalua-
tion in intelligent information systems proposed by domes-
tic scientists L. Prymostka & L. Lysenok (2008), I. Domino-
va (2020) and its adapted model allowed determining the
effectiveness or degree of achievement of certain regulatory
or index indicators, which is used to determine the pro-
cesses of financial activity. In the context of financial man-
agement, the method of regulatory and index assessment
included an assessment of the banks financial stability,
where regulatory indicators such as liquidity, capitalization,
profitability, and others had to meet the requirements of
regulators or banking sector standards.

The visualization of data analysis methods proposed by
domestic scientists O. Lezhnina et al. (2022), O. Zinchen-
ko et al. (2022) was promising for presenting complex con-
cepts, architecture of intelligent systems, data, and analytics
results in a convenient and understandable form for em-
ployees, managers, and clients of banking institutions. In
addition to predictive methods, this study used the infor-
mation method and the method of morphological analysis.
The method of morphological analysis was used to consid-
er intelligent systems in terms of their structure, functions,
characteristics, and basic properties. The information ap-
proach ensured an effective search for information from
scientific sources on the essence and categorical differenc-
es of models of intelligent information systems, including
manuals, monographs and scientific articles published in
international scientific and metric databases.

This study uses the basic approaches to cognition of
the banking sector’s features based on the general scientific
methods of induction and deduction. The method of in-
duction made it possible to identify general trends in the
formation of intelligent systems and to formulate a hypoth-
esis about the concept of “intelligent information system of
the banking sector”. The method of deduction was used to
formulate the general principle of functioning of intelligent
systems based on innovative IT technologies, to obtain a
comparative analysis of existing intelligent systems and to
propose a categorical group of them in banking activities.

Using the method of generalization, the study identi-
fies common features and properties of intelligent infor-
mation systems in the banking sector, substantiates their
general structure of functioning, and formulates a concept
that should be followed when designing and implementing
digitalization in banking institutions.

Results and Discussion

Intelligent information systems: signs and properties

Intelligent systems are widely used in various industries,
including the banking sector. This is due to the increasing
amount of data generated and stored by banks, as well as
the need to analyse this data quickly and efficiently to make
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informed decisions and improve the quality of customer
service. In the banking system, IIS can be used to optimize
management processes, increase efliciency, and improve
the quality of customer service. An important factor in the
application of IIS in the banking sector is the processing
and analysis of a large amount of financial data. Banks col-
lect a large amount of information about their customers,
their transactions, credit history, etc. The IIS can automat-
ically analyse this data, identify dependencies and trends,
make forecasts, and provide effective management recom-
mendations to bank specialists.

Since existing information systems have limitations in
processing/analysing large amounts of data, do not guaran-
tee reliability, efficiency, and do not ensure confidentiality
and protection of personal information of customers, intel-
ligent systems are a powerful tool that significantly enhanc-
es the process of optimizing and analysing large amounts of
financial data, making informed decisions with high qual-
ity management performance. The issue of developing in-
telligent systems is a complex and multifaceted task, and it
has been studied by many scientists and researchers in the
field of artificial intelligence, information technology and
other relevant areas. However, it is difficult to point to a
specific scholar who has exclusively studied the concepts of
intelligent systems’” development, as it has been the subject
of research by many researchers for decades. Among the
scientists who have worked on the classification of intel-
ligent systems and other aspects of artificial intelligence is
J. McCarthy (John McCarthy’s Home Page..., 2023), who
defined the term “artificial intelligence” and classified them
according to various aspects depending on their purpose,
functionality and main characteristics.

As it is known, intelligent systems can be classified
according to their application in various industries, and
currently, scientists have identified a categorical group of
financial intelligent systems that have corresponding spe-
cial needs for financial activities. According to the authors,
it will be important to allocate a categorical group of intelli-
gent systems for banking management processes. Such sys-
tems should combine information technologies, methods
of data analysis and artificial intelligence to ensure effective
management of banking processes, risk management and
informed decision-making to ensure financial stability in
the face of economic changes and adverse factors.

It is intelligent information systems (IIS) that ena-
ble the search, analysis, processing, and interpretation of
relevant information. Such systems recognize and pro-
cess large amounts of data, providing users with “smart”
recommendations, analyse structured/unstructured data,
text documents, images, video and/or audio content,
etc. in real time with detailed justification of the results
obtained. The term “intelligent information systems”
was proposed by domestic scientists O.V. Nesterenko et
al. (2017). In their work, they summarize the concept of
existing systems in various areas of their use, which sig-
nificantly expands the range of their use in business, man-
agement, and administration.
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The intelligent information systems of the banking
sector (IISBS) should combine not only information tech-
nology, but also data mining to ensure high efficiency and
effectiveness of banking operations. The IISBS should be
capable of collecting, storing, processing, and analysing
large amounts of data from open sources, including internal
and external sources of banking institutions. These systems
should use a variety of IT technologies, such as artificial
intelligence, machine learning, data analytics, forecasting
and image recognition, visualization, etc., which are effec-
tive tools for identifying and analysing relevant patterns,
trends, and other information resources.

The fundamental contribution to the design of in-
telligent systems is the study of a domestic scientist
(Dovbysh, 2009), which reveals the essence, properties,
types of IIS, the main stages of their design and operation.
The author highlights the general provisions of intelligent
systems and presents methods for optimizing training pa-
rameters within the framework of information-extreme
technology for analysis and synthesis of intelligent systems,
which allows using training samples as decisive rules under
conditions of a priori uncertainty. The researcher has iden-
tified the properties of the IIS, such as stability, controlla-
bility/self-controllability, verifiability, accuracy, reliability,
and stability, which should be considered as general in the
design process (Fig. 1). V.M. Kotsovsky (2019) highlights
the property of the learning/self-learning process, during
which the system acquires knowledge, identifies patterns,
creates forecasts, makes decisions based on the information
provided, based on machine learning methods using mod-
els and data analysis algorithms to gain new knowledge.

properties IS banking sector

—[ Resistance _[ Adaptability ]
—{ Self-driving —[ Interactivity ]
—[ Observation —[ Interpretation ]

)
|
—[ Accuracy % —1 Data analysis
)
]

—[ Reliability —[ Interaction ]

—[ Stability —[ Visuality ]

‘[ Study / Self-Study —[ Personalization ]

—1 Automation

Optimization ]
Automation

—[ Monitoring ]

Figure 1. Properties of intelligent information systems
of the banking sector
Source: summarized and supplemented by the
authors based on the research of A.S. Dovbysh (2009),
V.M. Kotsovsky (2019), M. Milojevi¢ & S. Redzepagic (2021)
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For the banking sector, intelligent information systems,
in addition to the group of general properties of IIS, should
also have such properties as (Fig. 1) adaptability, which will
ensure their learning in new operating conditions and gain-
ing knowledge based on data from experience. Since, in the
process of functioning, IIS can change their models, rules,
strategies in accordance with changes in the environment,
obtaining additional input data enables timely response to
changes in difficult conditions. It is important to note such
a feature as interactivity, which will provide the system with
interaction with users and customers of banking institu-
tions in order to provide information, resolve personalized
issues, perform relevant functions and operations in real
time through the use of virtual assistants (voice assistants,
chatbots), which will significantly increase communication
with customers. Quick access to information and services
guarantees a personalized and convenient result of using
IIS. It is worth giving the system an interpretation property
that will allow detecting and recognizing data in the IIS, in-
cluding text, images, video, and audio information. It is this
property that will determine the optimal information for
analysis, distinguishing its content by appropriate classifiers.

The main feature of any intelligent system should be
data analysis. It is this ability, such as making appropriate
decisions on a set of big data, that will be able to make an
assessment based on well-known scientific methods (static,
dynamic, Big Data) and implement appropriate decisions
based on specified criteria or rules, considering many de-
pendent/independent factors. Having analysed the expe-
rience of existing systems, it is possible to assure that no
system can cooperate without interaction. With the help of
various interfaces (multimedia, virtual, intelligent) that have
the ability to fully engage in dialogue, recognize speech,
identify emotions, ensure the execution of commands/op-
erations at the request of customers/staff, provide informa-
tion/recommendations in real time.

One of the disadvantages of intelligent information sys-
tems is the difficulty in obtaining analytical/prognostic re-
sults that significantly affect management decision-making.
Therefore, it would be appropriate to present data and anal-
ysis results in systems in the form of graphs, charts, images,
and other visual tools, which will make it easier for users/staft
to perceive and understand information. It was the scientists
C. Pimenta & A. Seco (2021) who studied this process, which
is now known as visualization. Data personalization can also
be identified in systems, which will ensure the process of
setting up an IIS for the unique needs and requirements of
a particular user when providing individual recommenda-
tions, solutions, and services, taking into account personal
characteristics, preferences, context, and other relevant pa-
rameters. An important aspect of intelligent systems is opti-
mization, which enables automation of repetitive or complex
processes, detects anomalies in them, improves productivity,
and ensures high efficiency, thereby eliminating human error.

Modern systems cannot function properly without
timely, real-time data monitoring. It is monitoring that
allows ensuring the effective operation of IIS, identifying
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possible problems and responding to them in a timely
manner, and includes checking the system’s performance,
availability, and speed; detecting intrusions and/or fraud-
ulent activities that may require an immediate response;
providing ongoing support, search and updating of IIS. As
a result, it is possible to state that the proposed properties
of PIS for the banking sector will make them more flexi-
ble, suitable for self-learning and adaptation, and provide
effective analysis in processing large amounts of data with
high-quality management decision-making.

Intelligent information systems:

information environment

It is worth mentioning the work of domestic scientists
V.L. Pleskach & T.G. Zatonatska (2011), which describes
the information environment of intelligent systems, con-
sisting of a fact base and a knowledge base. The authors
define the concept of “intelligent automated information
system” (IAIS), provide a general structure of the organi-
zation’s management process by its main characteristics. It
is in the work of these authors that the main components
of the IAIS are presented, namely, the solver (machine out-
put), the information environment and the intelligent in-
terface. In the researchers’ work, the information environ-
ment consists of a fact base and a knowledge base, and the
intelligent interface provides a machine-human dialogue in
the system, while demonstrating its learning and perfor-
mance. It should be noted that such systems do not have a
process of visualizing the results, which greatly complicates
the interpretation of the analysis and management deci-
sion-making. Data analysis in such systems is provided by
weak artificial intelligence, as it is limited in the choice of
machine learning algorithms.

The process of functioning of intelligent systems is
shown in more detail in the work of M.P. Voinarenko et
al. (2015) and its main components, such as the user inter-
face, knowledge base, interpreter and system creation mod-
ule, are presented. The structure of the systems presented
by the authors is mostly used by expert decision-making
systems (EDMS), so the user interface is proposed to be
used for entering information and commands containing
parameters aimed at the process of knowledge process-
ing and obtaining output results from the knowledge base
(KB). The structure of the IIS proposed by scientists is more
generally aimed at the intelligence of the use of information
systems, but is limited to machine learning methods.

The information processes of an intelligent information
system have been studied by domestic scientists O.V. Nes-
terenko et al. (2017), whose functioning is shown in Fig-
ure 2. As can be seen from the diagram, the user interface
component is divided into input and output data. The user
of the system receives the result based on the relevant data/
queries. This system has the following components: data
management, data processing, and machine learning. Based
on the above structure, it is to be concluded that these sys-
tems have a significant drawback: they are capable of solv-
ing problems using weak artificial intelligence algorithms.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)

J Program

a Algorithm
Outcome \ |
l - 2 " Machine
DMI ( |
e n, ' a Learning
I E |
Query, data

User

Figure 2. Functioning of information processes
in intelligent information systems
Source: suggested by authors O.V. Nesterenko et al. (2017)

The study by the national author A.O. Zamula (2014)
is aimed at improving the efficiency of management of fi-
nancial and qualitative indicators of banking activities, in
which methods and models of intelligent management are
proposed. This paper describes the basic principles and
methods of using artificial intelligence, machine learning,
and data analysis to predict financial risks under the im-
proved structure of management decision-making in bank-
ing. The structure of the hybrid intelligent system for the
banking sector proposed in this paper, in addition to the
user interface, contains three main modules, namely

» data management, which includes external and inter-
nal sources of information stored in the database;

» knowledge management, which contains a knowl-
edge base relying upon the sources of conceptual descrip-
tion of banks and created product rules;

- model management, which has three main compo-
nents: a dynamic model of the banking system, a dynamic
model of the bank, and a fuzzy model of bank management.

As can be seen from the above structure (Fig. 3), hy-
brid systems, in comparison with the previous systems,
have the advantage of forming a database of models used in
data analysis, but are limited in algorithms and methods of
training/self-learning. In his work, the researcher focused
on fuzzy logic models, which are subject to subjectivity and
complexity of interpretation, limited in solving personal-
ized tasks, slow in the learning process, and have insuffi-
cient adaptability and accuracy of analysis.

Data mining is an important component of any in-
telligent system. In the work of scientists O.G. Avrunin et
al. (2022), intelligent analysis is implemented as an exten-
sion of relational databases that combine a large amount
of data with the ability to analyse, interpret and make de-
cisions. This is the highest level of the database, which
includes intelligent analysis and understanding of data to
identify complex relationships and make informed deci-
sions. Based on the results of the research, the scientists
proposed the methodology of intelligent databases (IDB),
which is appropriate to use in the structure of the banking
sector’s IIS.
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Figure 3. Information processes of intelligent information systems

Source: suggested by author A.O. Zamula (2014)

With the development of e-banking, intelligent infor-
mation systems are not practical for the mass consumer in
the financial sector. E-banking (internet banking) involves
the use of electronic devices on the Internet to conduct fi-
nancial transactions and access banking services (Domino-
va, 2020). As e-banking provides opportunities for online
transactions, analytics, and personalization, it encourages
banks to innovate and improve customer service processes.
It is for the convenience, speed, and accessibility of banking
services for customers that IIS should introduce visualiza-
tion of results and data analysis, as well as informative pan-
els (dashboards). The general structure of dashboards can
be interactive depending on the purpose and personalized
data of the target audience. However, the main components
of dashboards can be identified: controlled panels and/or
filters, graphs and/or charts, tables and/or numerical data
(indicators), geographic visualization (maps, markers, geo-
location data), additional components (advanced analytical
reports, etc.). It is important to note that dashboards can
display results tailored to a specific situation or the needs of
a particular user (Basyuk & Vasylyuk, 2010). A significant
advantage of using dashboards is their real-time use.

According to such principles, dashboards and IIS can
be implemented according to the methodology proposed
by O. Lezhnina et al. (2022). The use of the Flask (Python)
server together with ORKG library queries and the use of
Pygal library visual components allows users to receive the
results of the analysed information in mobile banking appli-
cations. The visualization of the obtained data is dynamic,
and when the filtered results are sent to ORKG, the content
of the dashboard is automatically updated. It can be noted
that mobile banking has the advantage of providing users
with access to banking services, checking account balances,
transferring funds, paying bills, and receiving notifications
of completed transactions from mobile devices online 24/7
(Zinchenko et al., 2022). American scientists have focused
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on data visualization processes (dashboards) used in inno-
vative robotic platforms (Pimenta & Seco, 2021).

The use of virtual agents (chatbots, voice bots) in FMIS
systems is promising, and it would be appropriate to in-
troduce them in the banking sector’s intelligent systems
(Pimenta & Seco, 2021). Virtual assistants (chatbots) will
provide convenient and efficient communication with the
bank, improve customer experience, and provide access to
financial services in real time. According to the study, virtu-
al assistants (VAs) use semantic and deep learning based on
artificial intelligence methods using neural networks and
their variants, which provides natural language processing,
forecasting, and personalized recommendations. In the
case of FMIS, the best VA will be the main component of
the customer support service in an intelligent information
system. The functional diagram of such a chatbot is pre-
sented in the work of A. Seco & A. Munoz (2019), in which
the helpdesk provides simultaneous support through sev-
eral channels of the user’s choice.

With the development of digital artificial intelligence
technologies, an important component of the IIS is the
data processing module, using Data mining methods
to identify useful information, patterns, templates, and
trends in large data sets. This area combines methods and
techniques from the fields of statistics, machine learning,
artificial intelligence, databases, and data visualization. The
main goal of Data Mining is to find hidden information
that can be useful for decision-making, forecasting future
trends, identifying associations and patterns between data.
To achieve this goal, various algorithms and methods are
used, such as classification, clustering, associative rules, re-
gression analysis, outlier (anomaly) detection, forecasting,
and others. Data Mining is used as a tool that allows ex-
tracting valuable information from large amounts of data
to support and/or make decisions and understand and/or
analyse business processes.
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In the architecture of an intelligent financial manage-
ment system, processes are formed by integrating a deci-
sion-making support system (DMSS) and an expert system
(ES). The decision support system consists of a model base
and human-computer interaction, while the expert system
consists of machine analysis, a dynamic database and a
knowledge base. The basis of the modernized IDSS archi-
tecture is the database, which includes a knowledge base
and a model base, allowing to obtain auxiliary information
about decisions by combining qualitative analysis (knowl-
edge substantiation) and quantitative analysis (evaluation
and analytics). Another component is a data warehouse
and a data mining approach is proposed, in which the per-
sonalized information found reflects an inherent law in the
processing of large amounts of data (Lai, 2022).

Itis in the processing of Big Data that analysis from dif-
ferent sources of information in different formats is used.
Big Data analytics allows identifying complex dependen-
cies, trends, and patterns in data, making predictions, dis-
covering associations and hidden knowledge. The authors

C. Pimenta & A. Seco (2021) propose a method of predic-
tive analytics, which is a form of advanced analytics that
determines the forecast using methods such as regression
analysis, multivariate statistics, modelling, and forecasting.
This approach to data analysis provides timely forecasting
trends in economic activity in the short term (nowcasting).
An important component of the intelligent system is the
analytics and forecasting module, which uses artificial in-
telligence (AI) methods (Ghandour, 2021) to identify fi-
nancial trends and predict risks, as well as assess the bank’s
financial performance. It is AI algorithms that enable effec-
tive management in banking institutions, which will help in
making informed decisions on asset allocation, risky trans-
actions, and financial management strategies.

Intelligent information systems: general structure
Having studied the processes of functioning of modern
IIS, it is possible to present a modernized structure of the
banking sector’s IIS, which includes six component mod-
ules (Fig. 4)
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Figure 4. A modernized structural diagram of the functioning
of intelligent information systems within the banking institution
Source: summarized and supplemented by the authors based on the research of A.O. Zamula (2014), C. Pimenta &

A. Seco (2021), O. Lezhnina et al. (2022)

As it can be seen from the diagram, the user interface
is responsible for collecting input information to the II sys-
tem. The introduction of chatbots (voice bots) in the system
will help customers perform financial transactions (money
transfers, payments, checking account balances, loan ap-
plications, blocking cards, etc.), which will ensure speed
and convenience for customers, online without visiting the

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)

bank or calling the contact centre. Virtual assistants can be
useful for attracting new customers by providing informa-
tion about banking services, account opening procedures,
credit terms and other financial opportunities. Virtual as-
sistants can analyse customer data, transaction history, fi-
nancial status, expenses, and other parameters to provide
personalized advice and recommendations.
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The core of the data management module is an intel-
ligent database that stores data on customers, their finan-
cial transactions, services, and products. The database can
be distributed according to the needs of the banking in-
stitution, allowing data to be stored on servers/clouds and
providing access to various nodes of the II system. In the
system, the management module is responsible for man-
aging the IIS, including controlling access to the system,
setting parameters, monitoring, and allocating resources
among various components. This module includes the fol-
lowing components: data processing, which is responsible
for processing and analysing data by selecting informa-
tion from the database and processing it using various ar-
tificial intelligence algorithms; security, which is respon-
sible for authentication and authorization of users, data
encryption, detection, and elimination of security threats,
activity monitoring, etc., integration, which is responsible
for interacting and exchanging data with other systems,
such as customer relationship management (CRM), pay-
ment processing systems, reporting systems, etc. (Abdal-
la et al., 2020).

A component of an II system such as a knowledge
management module will ensure the management and dis-
tribution of knowledge for banking institutions of different
groups and activities. The rules developed using fuzzy logic
methods contribute to the efficient processing and use of
knowledge to support business processes, decision-mak-
ing, and the development of banking institutions. The main
functions of the knowledge management module include:
knowledge storage, which provides mechanisms for pre-
serving and integrating knowledge, ensuring its security
and confidentiality by controlling access and access rights;
search and selection of knowledge, which provides fast and
efficient search for knowledge in the system by keywords
by similarity, performs filtering, and provides personalized
recommendations; analysis and updating of knowledge,
which provides tools for identifying new dependencies and
relationships, detecting anomalies or irrelevant knowledge,

Table 1. Main features of intelligent information systems

and helps customers identify specific knowledge fragments
(comments, feedback, reviews, etc.).

The model management module modified in the sys-
tem will allow effectively managing the life cycle of mod-
els used for analysis, forecasting, optimization, and deci-
sion-making. This module provides centralized storage,
version control, access, and management of models in an
intelligent system and contains the following components:
analytics, which provides the process of identifying, inter-
preting and communicating useful information from data
and includes the use of statistical methods, mathematical
models, machine learning and other techniques to identify
dependencies, trends, and patterns in information for the
purpose of understanding, forecasting and decision-mak-
ing; forecasting, in which, based on data analysis, forecasts
of future events and trends can be made, and models can be
used to optimize business processes and make further deci-
sions; risk assessment, which is responsible for the process
of identifying, analysing and assessing threatening events
or situations that may adversely affect the goals, projects, or
activities of banking institutions, and, if identified, allows
for informed decisions and measures to be taken for their
effective management (Arjun et al., 2021).

The dashboards added to II systems generate output
information for analytical reports and graphs that provide
clear and comprehensive information about the bank’s
financial stability. This helps both users and bank man-
agement to visually receive information to simplify deci-
sion-making and relevant financial management strategies.
The functioning of the proposed IIS framework in the
banking sector will help banking institutions to increase
the return on equity, improve customer service more effi-
ciently and effectively with high real-time accuracy, predict
financial stability, and ensure financial stability. As a result,
let us compare the key aspects of intelligent information
systems in the banking sector with the existing intelligent
systems (Table 1), which were considered in this study, with
the proposed Al system of the banking sector.

A type of intelligent information systems

Main features of IS

IAIS

IDSSBM

FMIS IDSS

Data analytics big data big data fuzzy logic predictive data mining hybrid
Methods _of artificial Machllne Neural Expert Deep learning Deep learning Deep learning
intelligence learning networks systems
Prediction supervised supervised supervised  unsupervised unsupervised reinforcement
learning learning learning learning learning learning
Robotization of chatbots,
processes absent absent absent chatbots absent voice bots
Risk assessment absent absent absent present absent present
Planning absent absent absent absent absent present
Cybersecurity absent absent absent present absent present
Visualization of absent absent absent present absent present
processes

Source: developed by the authors based on the research of scientists O.V. Nesterenko et al. (2017), V.L. Pleskach &

T.G. Zatonatska (2011), A.O. Zamula (2014)
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Judging by the results obtained, it can be concluded
that the proposed model of the banking sector’s IIS is pow-
erful and eflicient, providing accurate data analysis, clear
decision-making, and personalized services. Intelligent in-
formation systems in banks have a high potential for use
in banking, which will significantly increase the efficien-
cy, accuracy, and quality of financial transactions and the
banking system as a whole. II systems are becoming an
important tool for decision-making support, customer in-
teraction, and risk management. However, it is worth not-
ing that research and development is ongoing to expand
the functionality of II systems and improve them for wide-
spread implementation in banking institutions of various
groups and activities. It is possible to assume that intelli-
gent information systems will modernize the information
systems of electronic banking and mobile banking, which
were studied by O. Moroz (2019) and will increase their ef-
ficiency in functioning. In addition, it will be appropriate
to adapt intelligent information systems on crowdfunding
and crowdsourcing platforms, which will lead to significant
benefits for all participants in the financing process (Le-
onov et al., 2019; Tanklevska et al., 2023).

Summarizing the results of the study, it can be said that
these intelligent information systems are able to show high
potential in risk management, optimize management pro-
cesses and plan strategic decisions to increase the level of
financial sustainability and stability.

Conclusions

The research conducted in this paper shows that intelli-
gent information systems are a powerful tool in banking.
Based on the results of the analysis, the paper substanti-
ates the properties of II systems that should be observed
when designing them. Conclusions are drawn: Firstly,
the proposed intelligent systems use analytical methods,
algorithms for automatic analysis and interpretation of
large amounts of data, which greatly contributes to under-
standing trends, customer demand, considering all possi-
ble risks. Secondly, intelligent information systems should
use artificial intelligence and machine learning to auto-
mate decision-making processes, which will help with the
analysis of customer data, previous transactions, and oth-
er behavioural factors. This is what provides personalized

machine learning to identify suspicious activity, which
will significantly protect the system from unauthorized
access to banking information. In addition, intelligent
information systems in banks should provide interac-
tivity and personalization for customers, provide online
interaction opportunities, and provide support in solv-
ing problems through various communication channels.

The article confirms the hypothesis that the proposed
model of IIS in the banking sector is capable of analysing
large amounts of data using algorithms and machine learn-
ing methods, allows creating forecasts of possible risks,
visually providing customers with personalized informa-
tion, and recognizing unauthorized logins and suspicious
transactions. The development of intelligent information
systems is relatively rapid, and in the future, they will be
supplemented by financial analytics methods and models,
which will allow for a clearer assessment of external factors
affecting the financial stability of banking institutions. This
approach allows for a full analysis of the current econom-
ic situation and monetary and banking statistics: SWOT
analysis, analysis of the banking services market, the mar-
ket share held by the bank, its position among competing
banks; analysis of assets, liabilities, liquidity, profitability;
structural analysis of assets and liabilities; financial risk
analysis. Financial sustainability in intelligent information
systems is enhanced by the ability of IIS to analyse and
forecast, respond quickly to changes, automate processes,
and improve risk management, and help ensure the stabili-
ty and reliability of the banking sector.

Hence, it is to be concluded that intelligent informa-
tion systems are designed to optimize the banking sector’s
performance, help banks analyse and understand large
amounts of financial data, make informed decisions, and
improve the quality of customer service. IIS are becoming
an integral part of the modern banking sector and contin-
ue to develop, providing innovative digitalization oppor-
tunities. In the future, promising areas in this context will
include research aimed at developing AI models that help
banks identify and assess risks associated with lending, in-
vestments, and financial transactions, as well as research
related to the development of methods for detecting and
responding to cyber threats.

recommendations and offers to customers in optimizing Acknowledgements
credit risks, and will help improve customer service pro-  None.
cesses. Thirdly, intelligent information systems in banks .
can detect and prevent fraud and cyberattacks, and should Conflict of Interest
use anomaly detection algorithms, network analysis, and  None.
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IHTenekTyanbHi iHpopMaLiitHi cucTeMmn 6aHKIBCbKOro CeKTopy:
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AHoTauifi. Y 3B’A3Ky 3 CTpiMKUM po3BUTKOM ImdpoBiszanii Ta iHpopMalLiliHUX TeXHOIOril, aKTya/IbHUM 3aBIaHHAM
[I0CTa€ NOCTIIPKeHHA iHTeneKTyanpHux indopmaniitaux cucreM (IIC) B 6ankiBcbkoMy cexTopi. Came iHTelIeKTyalbHi
inbopmarniriai cucremn 3paTHi 3abe3mednTy onTMMisanio OaHKIBCPKMX IIPOLECIB, HiBUINUTK piBeHb Oesmexu, a
TaKOXX HOKPAIIUTU AKICTb OOCIYroByBaHHA K/II€HTIB, 3MEHINMTY PU3MKM Ta OITUMI3yBaTy BHYTPIIIHI IIpolecu
ynpasiiHHA GiHaHCOBOIO CTiliKicTI0. MeTOH IOTOYHOIO HOCIIPKEeHHA € PO3KPUTTA IoTeHIiany Ta BBy 1IC Ha
IIpOlLlecy YIpPaBTiHHA 0aHKIBCbKOI [ifANBbHOCTI; BUBYEHHA IX MOXKIMBOCTeN. 11 HOCATHEHHS IIOCTaB/IeHOI MeTH B
TaHOMY HOCTiIPKeHHi 610 BUKOPUCTAHO aHA/IITMYHMIT iXi, 30KpeMa, MeTopy iHpopManiitHoro Ta Mop¢onorivHoro
aHaJIi3y MaHMX, a TAKOXX METOJ, y3arajbHEHHS, 110 JO3BOAM/IO BUIUIMTYU K/IKOYOBI aCIeKTH, O3HAKM Ta BIACTUBOCTI
iHTenexTyabHMX iHPOPMALIITHIX CUCTeM 6aHKiBCHKOT'O CeKTOPY, IPUBECTH y3araJIbHEeHY iX CTPYKTYpY 3a BiAIIOBifHIMMI
nponecamMy QYHKIIOHYBaHHA. Y JaHiil CTATTi IPOBENeHO y3araJbHeHHS I'PYNV iHTelIeKTyaJbHUX iHpopMalitHKMX
crcteM OaHKiBcbkoro cexTopy (IICEC), ix 3arayibHi 03HaKM Ta BIACTUBOCTI, 3aIIPONOHOBAHO iHHOBALI/IHY apXiTeKTypy
mifTpuMKY (iHAHCOBOrO VIpaB/IiHHA, BM3HAUEHO IX IlepeBaryM B IOPIBHAHHI 3 ICHYIOYMMM iHTeNeKTyaJlbHUMMU
cyucTeMaMu. Y pe3y/bTari JOCI/PKEeHHS JOBeIeHO, o iHTeeKTyanbHi iHpopMauiiiHi cucTeMn 6aHKIBCHKOTO CEKTOPY
HajineHi TiOpMIHOI aHATITUMKOIO JaHMX, IO 3a0e3ledyeTbcs MeTOHAaMU ITIMOOKOrO HaBYaHHA 3 BUKOPMCTAHHAM
HeCaHKIIIOHOBaHi BXOAM Ta Iil03pi/i TpaH3aKIil; 3aBIAKY BipTya/JIbHUM aCUCTEHTaM, IpUAATHI poOOTU3yBaTH IIpoLiecu
yIpaB/IiHHA; Bidya/IbHO HaJjaBaTy pe3y/IbTaTy aHa/li3y BeIUKUX 0OCATIB JaHMX B pexxyMi peanbHoro yacy. ITposeneni
B Ipali JOCH/PKEHHS CBifyaTbh, L0 3aIPOBA[PKEHH:A IHTENIeKTyaJIbHUX iHPOpPMALiHUX CUCTeM B OaHKiBCHKOMY
CEKTOPi MAaIOTh BUCOKY IIPAKTUYHY LIIHHICTD, TaK K 3a6e3neqyloTb IHTEpaKTUBHICTD Ta NIEPCOHAMI3ALiI0 A1 KIi€HTIB,
MOXJIMBOCT] OH/TalIH-B3a€MOJIi, Hajal0Th MiATPUMKY y BUpilleHHi Ipo6/eM depe3 pi3Hi KaHaIM KOMYHiKamii

KnioyoBi cnoBa: IITyuHMiT iHTeNeKT; HPOTHOCTWYHA aHAJiTMKa; MAaIIMHHE HAaBYaHHA; Hambopp; dYaT-60T;
iHTenmexTyanbHNUIT aHai3; QpiHAHCOBA CTIMKiCTD
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Abstract. Innovative development of the economy is a condition for stable growth, which holds particular importance
for the agricultural sector, elevating the management of biological assets to a significantly higher level. This study aims to
determine the potential for innovative development in the agricultural sector of Ukraine and investigate the peculiarities
of its financing. General scientific methods and hermeneutic methods were applied, along with statistical and correlation
methods, to identify the connection between influencing factors. Tabular and graphical methods were used to present
the results, and generalization was employed for drawing conclusions. The study assessed Ukraine’s positions in the
Global Innovation Index (2014-2022), which is relatively low, decreasing from 63 to 57 over the period. However, it
shows potential in components like human capital, the business environment, and scientific research. The dependency of
the growth of agricultural GDP on various factors was identified through correlation and variance analysis, particularly
through the advancement of innovations. The structure of GDP dynamics reveals a decline in the agricultural sector by
28% in the wartime of 2022 compared to 2021, while the information and telecommunication sector only decreased by
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7%. If the pre-war level of government spending on financing agricultural innovations was 80% of the total, covering
only the reproduction of conditions for the formation of scientific products, even raising it to 90% during the wartime
does not meet real needs. Scientific and educational expenditures of the Ministry of Agricultural Policy and Food from
2018 to 2023 decreased by 22% in terms of funds, while their share increased from 4.45% in 2018 to 8.57% in 2023
due to the overall decrease in funding by 67%. Based on the assessment of the state of financing innovations in the
agricultural sector to enhance them, a systematic approach to choosing financing sources was proposed. An optimal
financing scheme for agricultural innovations was built based on consolidated sources under the conditions of forming a
financial cluster. The practical significance of the research lies in the possibility of using its results in developing a strategy
for post-war recovery of the agricultural sector. This involves evaluating the effectiveness of models for financial support

of innovative development

Keywords: funding sources; scientific support; budget; digitization; financial cluster

Introduction

The digital direction of economic development worldwide
shapes the knowledge economy. The tools of this econo-
my are widely applied in the agricultural sector, where the
diverse nature of production, spatial stability, and cyclical
processes logically structure into a comprehensive system
through the application of digitalization tools. This con-
tributes to a rapid increase in the competitiveness of enter-
prises utilizing digitalization tools.

In wartime conditions, according to researchers and
the relevant ministry, the value-added chains of the agri-
cultural sector have significantly distorted due to disrup-
tions in internal logistics and export-import operations
concerning geography and production structure, depend-
ence on “grain contracts” under the auspices of the UN, en-
ergy and fuel crises, market declines in material resources
such as seeds, plant protection agents, fertilizers, animal
feed, loss of territories for operations due to active combat,
disruptions in production infrastructure, deterioration of
enterprise production capacities, loss of human capital due
to forced migration and mobilization, cessation of direct
government support and compensation for destroyed pro-
duction assets, and a decline in the purchasing power of the
population. As a result, financing for the agricultural sector
is prioritized to ensure at least zero profitability, leading to
minimal expenditures on innovations in these conditions.

However, post-war reconstruction will demand un-
conventional steps to restore economic and agricultural
potential, and one such step is innovative development.
For the agricultural sector, this involves the creation and
implementation of digital and nanotechnologies, the utili-
zation of achievements in bioeconomics, organic farming,
green economics, and the application of renewable energy
resources. In turn, smart economic technologies require
new approaches to financing, expanding their directions,
sources, and efficiency. This is essential because the digi-
tization of the agricultural sector is intensifying globally,
becoming significant not only for developed nations but
also for third-world countries. Therefore, domestic agricul-
ture in innovative development needs to align with the best
global practices.

Analysing the vision of the future of digital agricul-
ture formulated by the Food and Agriculture Organization

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)

(FAO), the Organization for Economic Cooperation and
Development (OECD), and the World Bank, one dominant
narrative revolves around digital technologies as a solution
to food security and hunger issues. The imperative of sus-
tainable development supports the need for digitizing ag-
riculture. The assessment of the European Unions “From
Farm to Fork” (F2F) strategy, launched in 2020, aiming for
a comprehensive transition to sustainable development in
the European agri-food sector, indicates that political will
alone will not achieve its ambitious goals. Success largely
depends on innovations, both scaling existing ones and de-
veloping entirely new ones.

Global scientific thought explores new digital technol-
ogies and services available to farmers for resource acqui-
sition, digital financing, and access to management infor-
mation. The key challenge lies in the unequal accessibility
of digital technologies for different groups of farmers, and
scholars suggest investing in state research and develop-
ment works (R&D) to limit market concentration. Agri-
cultural technology issues are linked to the possibility of
changing financing, as digital technologies alter the con-
figuration of the agricultural financial landscape. As digital
technologies reshape decision-making in agricultural pro-
duction, it is crucial to determine how these technologies
can be used not only for private goods but also for public
goods, particularly ecological purposes. Global challenges
such as climate change, global warming, extreme weath-
er catastrophes, and unexpected disruptions are growing
concerns for the economy, prompting the study of new ad-
vanced possibilities of digital technologies.

High-level political documents dedicated to the fu-
ture of global digital agriculture and sustainable food sys-
tems underscore the need for a careful assessment of the
contribution digital agricultural innovations can make to
addressing 21st-century challenges. The role assigned to
digital technologies by international entities in influencing
the future of food, financing, design, management, and im-
plementation of digital agricultural innovations is a critical
aspect. Regulating this process in Ukraine requires scientif-
ic support. Therefore, researching the financing of innova-
tions in the agricultural sector as a component of Ukraine’s
digital economic development is a relevant scientific task.
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The goal of this study is to determine the potential for fi-
nancing the innovative development of Ukraine’s agricul-
tural sector in the conditions of economic digitalization.
The research task is to assess the current state of innova-
tions in the agricultural sector, their funding sources, and
the efficiency of financing models for post-war recovery
based on potential assessment.

Literature Review

The essence of the digital economy, as defined by research-
ers, lies in “the use and dissemination of knowledge in all
fields and sectors of the economy, as well as the creation of
knowledge to develop intellectual potential, utilize high-in-
tellectual human capital to enhance the competitiveness of
the national economy, and create a new innovative base for
its development” (Maslak et al., 2020). It is also studied as
the economy of spatial knowledge, new knowledge infra-
structure through the role of technology-based business
services in national innovation systems (den Hertog & Bil-
derbeek, 2001), and so on. Generally, it is recognized that
the knowledge economy is based on the development of
human capital, the use of information technologies, high-
ly skilled personnel, the activation of innovative activities,
and it predominantly specializes in providing services and
using high-intellectual labour.

Additionally, it is noted (Birner et al., 2021) that digi-
tal agriculture has extensive opportunities for accelerating
transformation and is evolving through private firms, in-
cluding well-known resource production firms, global soft-
ware companies, and startups that are new to agriculture.
The features of innovation process in the agricultural sector
are revealed by researchers in terms of innovative market-
ing tools to enhance the competitiveness of agricultural en-
terprises (Holysheva, 2021). This includes two components
of innovative marketing in the management of agricultural
enterprises: innovation marketing (product innovation: bi-
ological innovations; technology innovation: technical and
technological innovations; service innovation: social, eco-
nomic, and organizational innovations) and innovation in
marketing (innovations in product, price, communication,
and distribution policies of agricultural enterprises).

From this, it can be observed that innovation financing
also has a dual significance, both as the allocation of funds
from sources for the creation or implementation of innova-
tions and as innovative financing methods inherent in the
digital economy: blockchain and cryptocurrencies, fintech,
mobile financial applications, financial and accounting
management, electronic money, robo-advisors, insurance
technologies, crowdfunding, P2P lending, etc. Institutional
determinants of innovation development (Honcharenko et
al., 2019) predict that the implementation of justified al-
ternative scenarios of innovation development should be
based on a corresponding concept aimed at optimizing
resources. In this approach, in the projection to financing,
the determination of the optimal combination of resources
and results of innovative activity cannot be reduced solely
to direct economic benefits.
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The need for activating innovative activity to ensure
food security, carrying out innovative industrialization
(Osetskyi & Kulish, 2020), was discussed in the pre-war
period of innovation, in the agricultural sector in the con-
text of the development of European integration (Dor-
osh-Kizym et al., 2017). With the consideration of industry
losses from war and the needs for its recovery, innovation
issues have become paramount. Researchers have also con-
sidered the problems of financing the innovative develop-
ment of the agricultural sector in terms of expenses and
sources of coverage (Radchenko, 2023; Roieva et al., 2023),
indicating the dynamics of the share of innovation-active
enterprises and their expenditures on innovative activities.
These indicators do not show a clear trend of growth, ne-
cessitating the stimulation of innovative activities of enter-
prises, especially at the state level. The insufficient involve-
ment of the state in the digitization process in enterprises is
also confirmed by the reduction of state funding for inno-
vative activities of enterprises.

Researchers have described the functioning of typical
financing models based on the amount of required finan-
cial resources, terms, their cost, and the possibility of at-
traction (Sus et al., 2023). These researchers have analysed
a cluster financing model that can be applied to the imple-
mentation of important and valuable innovative projects,
allowing to combine and stimulate all participants in the
innovation process to achieve the planned result with op-
timal financing, diversify risks, and objectively assess the
borrower’s activity, particularly in terms of the efficiency
of using financial resources in the implementation of an
innovative project. The researchers have also justified the
need for the formation of program innovative development
packages (Shpak & Fedorchuk, 2021) while adhering to the
requirements of innovative resource-environmental safety
of economic activities, purposeful and consistent transition
to a sustainable development model, which means simul-
taneous solution of economic, social, and environmental
problems of society, and so on.

Innovation and its dissemination are one of the prior-
ities of the Ministry of Education and Science of Ukraine,
specifically focusing on the development of the science sec-
tor and the activation of innovative activities to increase the
prestige of Ukrainian science, ensure industrial competi-
tiveness, and promote the development of high-tech pro-
duction by tripling the knowledge intensity of GDP. This
includes addressing global challenges through collabora-
tion with leading countries and engaging with the scien-
tific diaspora (MES, 2023). Additionally, innovation in the
agricultural sector is under the purview of the Ministry of
Agrarian Policy and Food of Ukraine, particularly through
state funding for science and education in the agricultural
field (MAPE, 2023).

According to researchers from the Ukrainian Insti-
tute of Scientific and Technical Information (Pisarenko et
al., 2023), the global agriculture sector, due to the evolu-
tionary development of technologies, is currently in the 4.0
stage (“Agriculture 4.0”). It is oriented towards the use of
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environmentally friendly natural resources such as solar
and seawater, employing advanced innovative technologies
in precision and smart agriculture. This includes genetic
modification, nanobiotechnology, non-soil plant cultiva-
tion, vertical farming (based on hydro-, aqua-, and aero-
ponics), as well as complex technological systems like satel-
lite navigation, robots, drones, 3D and 4D printing of food
products, the Internet of Things, blockchain, and more. It is
predicted that the next stage of evolution, “Agriculture 5.0,
will be based on comprehensive automation of agri-food
production using various forms of artificial intelligence.

Considering the overall state of innovation financing
in the agricultural sector and the partially formed direc-
tions discussed by researchers, there is a need for an in-
depth study of the state and prospects of innovation financ-
ing in the agricultural industry as a component of Ukraine’s
digital economic development.

Materials and Methods

The methodological basis of the conducted research is a sys-
temic approach, which is applied to reflect the connections
between the studied processes. To obtain new results in the
research, interdisciplinary scientific methods were utilized,
including the systematization of the regulatory framework
for innovation development; comparative analysis — when
examining funding sources; hermeneutic method - for
research definitions of concepts such as agricultural inno-
vations, financial clusters, statistical analysis — to identify
the correlation between selected factors influencing the
development of digitization of the economy on the level
of the agricultural GDP; generalization - for formulating
conclusions. The research employed graphical and tabular
methods for visually presenting the research results. This
includes depicting the dynamics of the global innovation
index and GDP volumes, as well as highlighting the results
of statistical correlation analysis of factors influencing the
agricultural GDP. The research methodology takes into ac-
count the fact that the transition to a digital economy is
carried out with a key role played by ICT, considering that
the volumes significantly impact the efficiency of the econ-
omy’s functioning and all its sectors. The dynamics of GDP
volumes and the structure of specific economic sectors in
Ukraine from 2014-2022 were analysed to determine the
share of digital services and compare their growth rates
with the agricultural sector.

The main indicators for evaluating innovation devel-
opment were determined based on regulatory documents
and analysis of scientific sources. Initial data for calculat-
ing the correlation of factors influencing the agricultur-
al GDP were selected, considering general trends in the
development of the digital economy and data available
for analysis. Regression statistics and analysis of variance
were performed using the “Data Analysis” package in Ex-
cel. Analysis of variance was used to test hypotheses about
the relationship between a specific feature, namely the vol-
ume of agricultural GDP and the studied factors, to estab-
lish their degree of influence and interaction. Regression
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analysis predicted methods for building a model of inter-
action between innovation expenses and the volume of ag-
ricultural GDP, methods for determining the parameters
of the model, and checking its reliability.

Regarding state support for innovation in the agricul-
tural sector, methodological approaches and generaliza-
tions were made based on the directions of funding for sci-
ence, scientific and technical activities, and education. The
scheme of the financial cluster mechanism for the needs of
financing agricultural innovation development was con-
structed based on an algorithm, the basic steps of which
were determined by the regulatory field and the practice of
innovation activities and methods of its assessment.

The research is based on legislative documents, in-
cluding Law of Ukraine No. 1667-IX “On Stimulating the
Development of The Digital Economy in Ukraine” (2021,
July), Order of the Cabinet of Ministers of Ukraine No. 526
(2019, July), Law of Ukraine No. 40-IV “On Innovation
Activity” (2002, July), Law of Ukraine No. 3715-VI “On
Priority Areas of Innovation Activity in Ukraine” (2011,
September), Resolution of the Cabinet of Ministers of
Ukraine No. 13 (2018, January), Resolution of the Cabinet
of Ministers of Ukraine No. 1056 (2016, December), as well
as calculations and forecasts of the Government of Ukraine
and International Organizations regarding the state of the
research object. Generalization and analysis of data using
the provided methodological-informational toolkit allow
revealing the features of financing innovations in the agri-
cultural sector as a component of Ukraine’s digital econom-
ic development.

Results and Discussion

According to the research conducted by the World Bank
Group’s Enabling the Business of Agriculture (EBA), which
collects global data on regulations affecting farmers, indica-
tors supporting agricultural business development provide
comparisons of regulatory acts related to agricultural re-
sources, plant health, access to financing and markets. They
demonstrate variations among countries in the effective-
ness of implementing regulatory acts. In 2019, the thematic
score for EBA in Ukraine was 67.40 out of 100, with specific
scores as follows: seed supply — 54.93; fertilizer registration -
43.33; water provision - 60.00; machinery registration -
80.65; livestock conditions - 65.00; plant protection -
100.00; certified food trade — 65.29; access to finance - 70.00
(Enabling the Business of Agriculture, 2019). In other
words, the financial resources available to Ukrainian farm-
ers, encompassing funds for current and investment activ-
ities, were relatively high, even by international standards,
aligning with the overall state of the innovation economy.

Ukraine’s position in the Global Innovation Index (GII,
2023) and its components, as shown in Figure 1, indicates
minimal changes from 2014-2022. It held the 63rd position
in the country rankings in 2013, reaching its highest level
in 2018 at 43, but it decreased to 57 in 2022. The breakdown
of the index components reveals that the business environ-
ment, human capital and research, creativity, knowledge,
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and research results are stronger indicators. On the other
hand, regulatory environment, market development, and

information and communication technologies are consid-
ered weaker aspects (Tkach & Dendebera, 2023).
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Figure 1. Dynamics of the Global Innovation Index and its components for Ukraine for 2014-2022
Source: developed by the authors according to the Global Innovation Index (2023)

According to the data from the Institute of Intellectual
Property (2023), among the key indicators of innovation
development analysed by researchers and applicable to
the agricultural sector, the following are used: human re-
sources or potential characterized by the number of peo-
ple with higher education and those engaged in lifelong
learning; digitization through broadband internet cover-
age; the number of people with basic digital skills; financ-
es in terms of spending on research and development in
the public sector, venture fund expenditures, state support
for research and development carried out by commercial
structures; investments from the commercial sector, in-
cluding spending on non-research-related innovations;

the use of information and communication technologies
(ICT); sales of innovative products; environmental sus-
tainability, including resource productivity, atmospheric
emissions, and ecological technologies, among others.

The dynamics of GDP volumes and the share of spe-
cific economic sectors in Ukraine from 2014 to 2022, as
shown in Figure 2, indicate that the decline in agricultural
GDP occurred more rapidly than in the ICT sector. If the
share of the ICT sector in the agricultural GDP was 33% in
2014, it reached 56% by 2022. The decline in the volume
of the agricultural sector in the war-torn 2022 compared
to 2021 was 28%, while the ICT sectors experienced only
a 7% decline.
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Figure 2. Dynamics of GDP volumes and the share of individual branches
of the economy of Ukraine for 2014-2022, UAH million, %
Source: developed by the authors based on the data from the State Statistics Service of Ukraine (2023)
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Considering the general trends in the development of
the digital economy and the data available for analysis, the
initial data were selected for the calculation of the corre-
lation of factors influencing the GDP of the agricultural
sector (Table 1).

GDP

Table 1. Initial data for calculating the correlation of influencing factors on the GDP of the agricultural sector

Conducting statistical calculations based on the data
of factors affecting the GDP of the agricultural sector
demonstrate that the development of the ICT industry in
the country has a rather significant effect on the basic in-
dicator (Table 2).

agricultural  The share of Lending, Budgetary Investments, Production e
M sector, ICTinGDP, % million UAH '.su-pport, million UAH .t'axes, Profitability, %

million UAH million UAH million UAH

y X, X,

2014 161 145 3.30 55335 5135 18 796 1596 9.3
2015 239 806 3.64 48 425 4143 30154 3078 30.5
2016 279 701 3.74 55374 4075 50 480 1934 30.4
2017 303 419 3.70 59 706 10 532 64 234 2677 25.6
2018 360998 3.9 67 675 13 054 66 104 2862 16.5
2019 356 563 4.59 61 600 13 020 58 555 2921 14.2
2020 393077 4.96 61 486 13 496 50 189 3783 16.1
2021 593 367 4.69 82 600 12 800 49127 4206 40.3

Source: built by the authors based on State data Statistics Service of Ukraine (2023)

Table 2. Results of the statistical correlation analysis of factors influencing the GDP of the agricultural sector for 2016-2022

Year y X, X, X, X, X, X,
2016 1

2017 0.791226 1

2018 0.908293 0.587056 1

2019 0.722236 0.770969 0.712989 1

2020 0.492585 0.413989 0.43013 0.687041 1

2021 0.853102 0.815869 0.637284 0.67397 0.32218 1

2022 0.519694 0.114487 0.346356 -0.13367 0.10044 0.442209 1

Source: “Excel data analysis” program

Regression statistics and variance analysis using the
Excel Data Analysis package show: multiple R =0.999753,
R-squared = 0.999507, normalized R-squared = 0.996546,
standard error 7520.138. The equation of dependence of
agricultural GDP on the selected influencing factors is as
follows:

Y =-550393.9 + 69258.5x, +7.64 X, - 6.57%, +

+1.22x, +36.68x, + 1417.68x,, (1)

where x| - the share of ITC in the total economic GDP, x, -
agricultural lending, x, - budget support, x, - agricultural
investments, x, — taxes on agricultural production, x, -
profitability of activity.

Calculations show that the agricultural GDP is largely
shaped by the factors presented in the model, according to
the determination coeflicient close to 1. The actual value
of the Fisher criterion (F_ . 337.57) exceeds the criti-
cal value (F_, . 0.041). The highest degree of dependence,
and therefore influence on GDP growth, is attributed to
the share of the digital economy. Following in descend-
ing order are profitability, tax incentives, financing, with
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budgetary support showing a neutral impact. For a more
precise analysis, deeper samples are needed for factors,
with a much longer lag over the years, at least 15 years.
However, statistical, and analytical data closed during
the period of martial law postpone such analysis into the
future. The ability to measure the impact of innovations
on the GDP of the agricultural sector contributes to the
selection of effective management decisions, prioritizing
the funding of innovative development.

The imposition of martial law has redirected the
economy exclusively towards the needs of national se-
curity and defence. State programs for financing in-
novations have nearly folded, either being carried out
on a residual basis or on a grant basis with funds from
Ukraine’s partners. Legislative regulation of the develop-
ment of research and innovation infrastructure during
this period supports directions (programs): funding for
scientific research, digital transformation of education
and science, funding for strategic priorities (indicators
by 2032), support for science from international part-
ners, and so on. The funding of strategic priority areas of
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innovation activity, “Technological renewal and devel-
opment of the agro-industrial complex” in terms of tech-
nology development and implementation from 2020-
2022 through budgetary funds, is provided in Table 3.
Budgetary funding for strategic priorities in innovation

activity and technology transfer activity in Ukraine un-
der priority 4, “Technological renewal and development
of the agro-industrial complex,” among the seven medi-
um-term priorities in 2022 amounted to 150.40 million

UAH, or 71.7% of the 2021 level.

Table 3. Financing according to the direction “Technological renewal and development of the agro-industrial complex”
in terms of the development and implementation of technologies in 2020-2022, UAH thousand

Program levels

In total
2021

NAAS

2022 2021

4.1. production, preservation, and

- . . 92916.04 106501.97 81519.82 87437.00 102059.93 67435.82
processing of high-quality plant products
4.2. adaptive soil conservation agriculture  34034.69 4076532 2592233 3315600 19.07 25 583.63
4.3. the latest biotechnologies in plant
breeding, animal husbandry and veterinary 16373.20 18882.00 12463.82 16124.00 18863.30 12463.82
medicine
4.4. production of livestock and pig 1309157 15087.37  99.66  12701.00 14892.03 9839.86
breeding products
4.5. creation of highly productive 467100 55353 354235 467100 536103 354235
alternative sources for obtaining fuel
4.6. production of diagnostic kits for
animal diseases and means of their 5203.0 6089.354  7036.04 5100.00 5956.36 3935.94
protection
4.7. production of diagnostics of plant 234810 228681 14438 190500 218388  1443.18
diseases
All according to medium-term priorities 168638.3 195148.5 1418544 16109400 1880356 1242446
All according to strategic priority 184048.11 2098029 150406.2 170100.0 198560.6 131198.1

Notes: NAAS - National Academy of Agrarian Sciences of Ukraine

Source: data by T.V. Pisarenko et al. (2023)

The share of agriculture in total funding amounts to
more than half (56.3%), which, according to the findings
of T.V. Pisarenko et al. (2023), indicates the preservation of
the agricultural sector’s leadership among strategic priori-
ties despite the slowdown in innovative activity. Funding is
primarily provided by the funds of the National Academy
of Agrarian Sciences (90.5%), as well as the Ministry of Ed-
ucation and Science of Ukraine.

Expenditures on research work in the field of economic
sciences related to agricultural sciences during the period
2018-2023 averaged 1,400 million UAH per year. Accord-
ing to the Analytical Report “Implementation of Priority
Directions in Science and Technology Development and
Achieved Results in 2022” (Ministry of Education, 2023;
Pisarenko et al., 2023), government expenditures are the
main source of funding, accounting for over 80% of the

funds. During the analysed period of 2018-2022, the fund-
ing structure was distributed as 84% state funds and 16%
corporate or other sources. The lack of reporting on the in-
novation activities of industry enterprises does not allow
for a more accurate tracking of the data proportion.

Law of Ukraine No. 2710-IX (2022, November) ex-
tends the previously active programs 2801050 “Scientific
and scientific-technical activities in the development of
the agro-industrial complex, standardization, and certi-
fication of agricultural products,” 2801130 “Qualification
enhancement of specialists in the agro-industrial complex”
Funding for the scientific, technical, and educational com-
ponents of agricultural programs from the State Budget for
2018-2023 and their share in the expenditures of the Min-
istry of Agrarian Policy and Food and in expenditures on
science by economic sectors is presented in Table 4.

Table 4. Financing of the scientific, technical and educational component
of agricultural programs of the State Budget in 2018-2023, UAH million

Programs

2022 2021 2020

By functional classification

Fundamental and applied research and development
in the field of agriculture

1956

2006 1483 823 1368

Share in economics research, %

92.9

93.0 92.5 88.9 93.5
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Table 4, Continued

Programs 2023* 2022 2021 2020 2018
By program classification
MAPF apparatus 1475 1539 2053 5106 4031 4668
280105 Scientific and scientific and technical activity 112 126 110 151 161 186
2801130 Advanced training 36 27 28 23 22
Share of expenditures on science, education, % 9.63 8.57 6.67 3.50 4.56 4.45

Notes: * - planned indicators: plan/adjustment as of September 1, 2023

Source: Ministry of Finance (2023)

The scientific and educational expenses of the Ministry
of Agrarian Policy and Food (MAPF) from 2018 to 2023
decreased by 22% in terms of funds, while their share in
the agrarian budget increased from 4.45% in 2018 to 8.57%
in 2023. This indicates a formal nature of funding and the
actual cessation of state support. In particular, even in the
initial version of the State Budget for 2023, expenditures for
agricultural science and education were budgeted at 9.63%,
but as of September 1, 2023, it was adjusted to 8.57%. The
opportunities for budget financing of scientific and techni-
cal activities in the agricultural sector through MAPF pro-
grams are practically non-existent.

Assessing the potential for financing the innovative
development of Ukraine’s agricultural sector in the condi-
tions of economic digitalization involves considering the
financial resources that the sector can attract for innova-
tion and innovative activities from corporations. In the
current situation of a state of war and critical shortage of
financial resources, financing from internal sources will
be even more limited, as activities with zero profitabili-
ty are considered successful. However, experts suggest
that developed countries create favourable conditions for
business investment in innovation using indirect tools
such as deducting investments from the tax base, pref-
erential tax rates and “tax holidays,” credits and grants,
accelerated depreciation of assets, exemptions from infra-
structure fees and land rent, insurance of innovative ex-
ports, government procurement of innovations, and more
(Pyvovarov, 2018).

Therefore, the problems of financing essentially boil
down to the search for resources depending on their cost.
Currently, the state and financial market of Ukraine lack
sufficient instruments to support agro-innovations. More
realistic sources are funds from Ukraine’s foreign partners
and international funds for partnership support. However,
disruptions in domestic and external logistics of agricultur-
al product distribution and the forced preference for cer-
tain channels, such as the so-called “grain corridor,” do not
encourage support for domestic farmers by simultaneously
weakening the competitiveness of investor countries.

An analysis of the multitude of factors in innovative
activities allowed the formulation of their main criteria,
sources of funding, and peculiarities of implementation
during a state of war. To complement the findings, it is ad-
visable to analyse the recommendations of other research-
ers and identify conflicting aspects of the issue of financing
agricultural innovations. R. Birner et al. (2020) provide a
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classification of some financing business models and note
that digital services (as part of innovation) can be provid-
ed to farmers, traders, and consumers for free or for a fee,
through mobile network operators, donors, suppliers, and
the government. Accordingly, the sustainability of financ-
ing will have variations: variable, relying on (un)stable sup-
port from network providers; reliable, if participants can
obtain lower service costs than the regular price and en-
sure higher product quality. Here, it is crucial to ensure that
marketing and data collection benefits outweigh the costs
of providing them.

L. Hrustek (2020) established that the advantages of
applying digital technologies, big data and analytics, the
Internet of Things, artificial intelligence and machine
learning, blockchain, and Cyber-E along with improved
business forms supported by digital technologies, contrib-
ute to achieving business goals, saving time and money,
flexibility, and efficiency of business processes. For agricul-
ture, the development of new advanced digital solutions
is expected to adapt risk management to preserve biodi-
versity and environmental protection, ensure an adequate
supply of quality food products, harmonize all economic,
environmental, and social development goals of society. In
turn, research by T. Sus et al. (2023) indicates that the col-
laboration of innovation market actors on a mutually ben-
eficial basis will contribute to the implementation of the
innovation development strategy of the agricultural sector,
increase the competitiveness of agricultural products with
high added value in international markets, and increase
the export of science-intensive products and technologies.

Experts (What five areas for startups..., 2022) point
out the sectors in which Ukrainian startups will have the
highest demand for innovations: defence and cybersecuri-
ty, construction and infrastructure, healthcare and medi-
cine, educational projects, the agricultural sector, and green
technologies. Investors show particular interest in the agri-
cultural sector, where technologies such as artificial intelli-
gence, biotechnology, cloud solutions, big data analysis, and
drones are applied. This also creates unique opportunities
for “product startups” (FoodTech) that can occupy a more
significant position in the Ukrainian IT market, which was
previously mainly service-oriented and outsourcing. There
is a growing demand for technologies for agriculture and
“green” startups aimed at environmental conservation and
combating climate change. These technologies contribute
to the more efficient operation of the agricultural sector
and sustainable development.




Financing innovations in the agricultural industry...

Therefore, in the scientific-expert environment, an ex-
panded approach has been formed to assess the role and
need for comprehensive funding of innovations, focusing
on the needs of the entire ecosystem, including farmers,
processors, resource producers, providers of financial ser-
vices to the population, and governments. In such condi-
tions, the resource will not be just data but newly created
advanced algorithms and knowledge through which the
management of agricultural processes will be concentrat-
ed on climate change and global warming in response to
sharp weather changes and other disruptions in the econ-
omy. If the state supports this investor interest through
fiscal methods, it can become one of the main sources of
innovation funding. The essence of applying the approach-
es of global agricultural practice to innovation financing,
considering the business resource, lies in the possibility
and necessity of aligning competitive conditions for eco-
nomic activities and preventing a monopoly on access to
digital (and financial) resources. This allows complement-
ing the formulated provisions regarding the sources of fi-
nancing agricultural innovations in the conditions of the
digital economy.

Thus, the discussion is implemented in a series of rec-
ommendations that complement the above based on the
conducted analysis. Such an approach allows generalizing
and expanding the already known list of sources of fund-
ing for researchers’ developments (Pyvovarov, 2018; Sus et
al., 2023) and systematizing them by components:

« Self-financing through refinancing profits into inno-
vative projects and products.

« State support as direct financing of science, research,
development, and production from the budget and govern-
ment-attracted foreign investments.

» Grant funding through attracting funds from domes-
tic and foreign donors, participating in international and
cross-border cooperation programs.

» Targeted loans in the form of credits from commer-
cial banks, bond loans, leasing, factoring.

» Financial cooperation as financing based on the co-
operation of finances and resources of various corpora-
tions: cooperative unions, all economic forms on the prin-
ciples of mutual assistance.

» Innovative financing through crowdfunding, venture
financing, listing shares on stock exchanges, etc.

The combination of these source options in the con-
ditions of network interaction shows the advantages of
financing within the financial cluster, as indicated by
(Zarichna, 2021). This is important because the challeng-
es of the time require equivalent measures for the devel-
opment of the digital economy and the search for sources
of its financing. Given the disruptions experienced by the
agricultural sector and its logistics, post-war recovery is
possible precisely through targeted efforts of the govern-
ment, international partners of Ukraine, and agricultural
corporations for innovative development based on the best
global scenarios adapted to national needs for ensuring and
guaranteeing food security. Now, researchers recommend
forming clusters based on production and financial charac-
teristics (Kovalenko et al., 2023).

The scheme of the mechanism of the financial cluster
for the needs of financing agricultural innovation devel-
opment is presented in Figure 3. The mechanism of such
a cluster is essentially institutional, connecting economic
and social components and manifesting itself at the level of
the state, financial market, sectors of the economy, agricul-
tural corporations, and investors.

—_—

Financial cluster
a set of forms, methods and instruments for
financial support of an investment project

Strategy

the new product

achieving competitive advantages and profitability of G

Tactics
solving current problems of financing innovations

J
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Figure 3. Scheme of the mechanism of the financial cluster of agrarian innovative development
of Ukraineranches of the economy of Ukraine for 2014-2022, UAH million, %

Source: developed by the authors based on N.Z. Zarichna (2021); T. Sus et al. (2023)
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Therefore, considering the entire spectrum of problems
discussed in the directions, it is to be noted that the opti-
mal form of financing the innovative development of the
agricultural sector at the present time is the consolidation
of actors in the innovation market into a financial cluster.
It will play the role of generating and implementing forms,
methods, and instruments of financial support for the im-
plementation of an investment project for the benefit of all
participants and the multiplier effect on the sustainable de-
velopment of agriculture. The cluster’s mechanism of action
involves a set of organizational, regulatory, and managerial
measures to support the balance of financial resources of
corporations and the industry to optimize financial flows
(redistribution of financial resources) for the needs of in-
novation and/or innovative activities. Such a financial clus-
ter is realized within the financial market and has methods
and levers corresponding to the current regulatory frame-
work. The special product of the financial cluster is its
characteristic financial instruments, which depend on the
contours of the form or method of the contract/agreement
used to attract financial resources. This allows the gov-
ernment and entities in the agricultural sector to expand
sources of investment with mutual benefit and to control
market providers, preventing them from having the right to
monopolize the provision of financial resources for digital
technologies exclusively in a consumer-oriented context.

Conclusions

This study demonstrates that innovative development in
the agricultural sector is crucial for overcoming destructive
trends in the conditions of war and post-war recovery. The
issue of finding relevant sources of funding is particularly rel-
evant. The Global Innovation Index for Ukraine from 2014
to 2022 fluctuates over the years, but has changed very insig-
nificantly, from 63 to 57, although there is a moderate trend
towards strengthening positions, especially in components
such as human capital, business environment, knowledge,
and quantitative research results (Krykova et al., 2021). It is
likely that to overcome the economic decline during periods
of armed conflict, it is necessary to boost innovative activ-
ities to the level of countries that have experienced armed
conflicts and successfully recovered from devastation.

The dynamics of GDP volumes and the share of indi-
vidual sectors in Ukraine from 2014 to 2022 indicate that
the decline in the GDP of the agricultural sector is deeper
than that of the digital sector, 28% compared to 7%. Proba-
bly, increasing the share of digital services in the formation
of agricultural GDP will contribute to sustainable growth.

economy, which is clearly insufficient for the simple repro-
duction of the formation of scientific products, then even
the preserved 92.8% funding for budget expenditures on
scientific research during the wartime will not produce the
expected effect. Evidence of this is also the fact that the
share of MAPF expenditures on science and education has
decreased by 22% over the past 6 years, although by struc-
ture, it has increased from 4.45% in 2018 to 8.57% in 2023,
which is explained by the reduction in overall financing of
the agricultural sector by 67% during this period.

An assessment of the state of financing in the agricul-
tural sector aimed at enhancing innovative processes in the
post-war period has been carried out. This assessment is
based on a systemic approach to the formation of financial
resources for the implementation of innovations. A depend-
ency on the growth of the agricultural GDP from several fac-
tors has been identified based on correlation and variance
analysis. The correlation results show the highest impact
from the growth of the ICT share in the economic struc-
ture, followed by profitability, tax incentives, financing, and
budgetary support, which has almost no influence due to
minimal amounts. The possibility of measuring the impact
of innovations on the GDP of the agricultural sector con-
tributes to the selection of effective management decisions
in prioritizing the financing of innovative development.

It has been established that financing the agricultur-
al sector to promote innovative processes during periods
of crisis should be based on a systemic approach. This
approach is rooted in a financial cluster mechanism that
considers the interests of all participants in the process.
The variability of financing depends on the possibilities
of implementing digital directions in the production and
operational activities of farmers, filling the state budget,
and generating international aid or financing. The sources
of financing depend on the chosen agricultural policy, but
most remain traditional: self-financing, state support, grant
funding, targeted loans, financial cooperation, innovative
financing, and so on. Importantly, the criterion for agri-
cultural investment should be societal interest in achieving
sustainable development goals, environmental friendliness
of activities, cost reduction of production factors, and im-
provement of the quality of financial and human capital.

Further research directions include addressing issues
related to the diversification of financial support for inno-
vative development to effectively choose sources of finan-
cial resources for implementing innovative processes in the
agricultural sector.
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AHoTauifi. [HHOBAIIHUIT PO3SBUTOK €KOHOMIKM € YMOBOIO CTAabiIbHOrO 3pOCTaHHS, IO JJIA arpapHoi cdepu Mae
oco0/MBe 3HAYCHHA, BUBOIAYM YIPABIiHHA OiONOTiYHMMM aKTMBaMM Ha CYTTEBO BUIIWI piBeHb. MeTa pob6oTn
[O/IATA€ Y BU3HAYEHHI MTOTEHI[ia/ly iHHOBALiTHOrO PO3BUTKY arpapHOI ranysi YkpaiHu Ta JOCIiIpKeHHI 0co6mMBOCTel
ii ¢iHaHCcyBaHHA. 3aCTOCOBAHO 3arajIbHOHAYKOBi METOHM, '€PMEHEBTMYHWIT METON; CTATUCTMYHMII 1 KOpeAliiHuIA
IIS BUSAIBJICHHA 3B’A13Ky (DaKTOPIiB BIUIMBY; TaOMVYHMIT Ta rpadpiqHmii Jyid mpe3eHTalil pe3y/IbTariB; y3araJlbHeHHA JyId
BICHOBKIB. Ouineno nosunii Ykpaiuu 3a [mobanpunum Ingekcom InnoBaniin (2014-2022 pp.) siKuit JOCUTh HU3BKUIT i
3HM3MBCA 3a Nepiof 3 63 Ko 57, ajle Mae IOTeHILIiall 3a CKJIaJJOBMMI JIIOACHKOTO KalliTasy, 6i3Hec cepeloBUIIa, HAYKOBIX
TOCTiKeHb. BuABIeHO 3a/IeXXHicTh 3pocTaHHA 06cAriB arpapHoro BBII Bif pany ¢akTopiB Ha OCHOBI KOpeALiiHOTO
Ta JIUCIIepPCifHOTO aHasli3y, 30KpeMa J1 3a paXyHOK HapollyBaHHA iHHOBawiit. CTpykTypa guHaMikn BBII mokasye cmap
arpapHoi ranysi y BoeHHoMy 2022 poui nporu 2021 poxy Ha 28 %, a iHpopMalillHO-TeleKOMYHIKalilfHOI ramysi —
ymire Ha 7 %. SIKIO JOBOEHHMII piBeHb Hep)KaBHUX BMAATKIB Ha (piHAHCYBaHHA arpapHUX iHHoBawil caras 80 %
3araJIJbHOCKOHOMIYHMX, IO 3abe3ledyBao /ulle BifTBOpeHH: yMOB (OpPMYyBaHHSA HAyYKOEMHOI IPORYKIii, TO HaBiTh
mifBuIeHHA 7oro go 90 % y Ilepiof BOEHHOrO CTaHy He IIOKpUBa€ pealbHMX IOoTped. HaykoBo-oCBiTHI BMmaTkm
MiHicTepcTBa arpapHoi MOMITHKY i TpooBonbeTBa y 2018-2023 pp. 3a 06cArOM KOIITIB 3HU3WIUCH Ha 22 % 3a mepiof, a
ix yacTka 3pocia 3 4,45 %y 2018 poui 1o 8,57 % y 2023 poni, yepes nafiiHH:A 3araJIbHOro piBHA GiHaHCyBaHH:A Ha 67 %. Ha
nificraBi oniHKM cTaHy piHaHCYBaHHA IHHOBALIil arpapHOI rayy3i 3 METOIO IX HapOILyBaHHA 3alIpOIOHOBAHO CUCTEMHMIA
nipxipy mo Bubopy mxepen ¢inancyBanH:A. [lobymoBaHo onTmManbHy cxeMy (iHaHCYBaHHS arpapHUX iHHOBaLill 3a
KOHCOJIiJOBaHMMU JpKepeslaMu 3a yMOB ¢opMyBaHHA (piHaHCOBOro Kiactepy. IIpakTuyHe 3Ha4eHHA HOCITIIKEHHA
IIOJIATA€ Y MOXIMBOCTI BUKOPUCTAHHSA JIOTO Pe3y/IbTaTiB Ipy po3pob1i cTpaTeril HOCTBOEHHOTO BiJHOBJICHHS arpapHOi
rajysi B 4aCTMHi OLIiHIOBaHH S e(beKTMBHOCTi Mojenen Q)iHaHCOBoro 3abesed4eHHs iIHHOBALITHOTO PO3BUTKY
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Abstract. Modern management processes must solve the complex problem of optimal decision-making and timely and
effective forecasting of their results, to select successful combinations of solutions in a particular production area of the
new information and innovation society that has replaced the industrial era. Considering the above issues, the modelling
process as an effective mechanism for decision-making and risk management deserves special attention. The purpose of
the study was to highlight modelling as an effective method of decision-making in green production in a post-industrial
society, and to justify the feasibility of its use at different levels of the production process. During the study, theoretical
methods were applied, in particular, the study of scientific materials and research results, description and comparison.
The results were also generalized and analysed. The article considers main approaches to the strategy of the introduction
of modelling of decision-making in the field of green production in the post-industrial society, and provides a detailed
definition of its structural elements and priority principles. It is clarified that modelling as a management tool is used in
the development of rather complex production and management decisions and is the construction of a model or system of
models of the process or phenomenon under study for its study, analysis, and formation of an appropriate fan of alternatives
to the result. The main types of modelling according to different classifications are analysed, and the possibilities of applying
some of them in the decision-making system in the production plane are investigated. Conclusions on the efficiency and
effectiveness of the use of the modern innovation and information economic space in production processes are provided.
The expediency of using different approaches to decision-making modelling, depending on some influencing factors, is
substantiated. The possibility of solving the industrial multitasking of decision-making by creating models is proved. These
research results are of practical importance for improving management processes in the field of green production in a
post-industrial society, regardless of ownership, production volumes and scope of activity
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Introduction

Modern economic and production processes are faced with
the acute problem of limited and exhaustible resources on
the one hand, and the growing burden on the environment
on the other. The post-industrial society, characterized by
a shift from the predominant production of goods to the
priority of the service sector, with the primary influence
of information and intellectual technologies, sets its own
requirements for the production process. The production
system is acquiring “green” characteristics based on the
principles of energy efficiency, minimization of negative
impact on the environment and innovation. Intellectual as-
sets, highly skilled labour, and the ability to come up with
and implement ideas are becoming productive forces in a
post-industrial society (Radziszewska-Zielina et al., 2022).
Sustainable innovation development and the “proactive
movement” inherent in green manufacturing require a
fundamentally new approach to decision-making — more
flexible, adaptive, but at the same time with clearly defined
structural algorithms and an orderly hierarchy of priorities.

One of the most optimal tools in the decision-mak-
ing system in the production activities of a post-industrial
society is modelling, a special way of reflecting objective
reality, in which a specially created model is used to study
the system with the reproduction of the essential proper-
ties of the phenomenon or process under study (Kuzmin et
al., 2021; Hurzhyi et al., 2022). Modelling makes it pos-
sible to make reliable predictions of real systems and ef-
fectively optimize their operation (Zhang et al., 2020; Han
& Xia, 2021). Depending on the goals set, models are de-
veloped and applied to make decisions in various areas of
production management. In particular, the management
of the production logistics system, planning of production
activities, management of the sales system, etc. The spe-
cifics of model creation are primarily determined by the
choice of appropriate performance criteria and procedures
for implementing the modelling results. The goal of the
modelling process is to prepare and adopt the most suc-
cessful solution to a particular problem, considering the
maximum possible variability of preconditions and influ-
encing factors. Since the decision-making process in the
manufacturing sector is usually accompanied by a limit-
ed amount of information, modelling allows successful
decisions to be made without taking this limitation into
account (Gonzélez-Prida & Carnero, 2021). Modelling is
becoming particularly relevant for decision-making in the
field of green production, as it makes it possible to con-
sider the priorities and features of the latter in the deci-
sion-making process, shifting the focus from standard al-
gorithms to optimally structured flexible models.

The problem of decision-making in a sustainable econ-
omy of a post-industrial society is covered in the works of
many scholars and leaves a lot of room for finding opti-
mal solutions. Modelling of decision-making is consid-
ered in the works of modern scientists R.X. Ding (2020),
M. Mahrinasari et al. (2021). Their research is aimed at es-
tablishing modelling as an effective decision-making tool
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in modern production processes, considering the basic
principles of circular economy development and the inno-
vative direction of post-industrial society. Ways to improve
and prevailing dominance of “green” processes in modern
production, which are studied in detail in the works of
S. Gershwin (2018), M. Goncharenko et al. (2020), N. No-
rouzi (2021), include the introduction of advanced deci-
sion-making methods and correlation of situational pro-
duction changes with the help of an accessible and effective
tool, primarily modelling, as an integral part of management
processes. The need to apply modelling to decision-making
in the production processes of the green economy is due to
the complexity of organizational situations, the impossibil-
ity of experimenting with real objects and the orientation of
management processes towards the future with mandatory
analysis of the consequences of certain alternatives. The
purpose of the study was to examine modelling as an opti-
mal tool for successful production decision-making in the
green economy of a post-industrial society, as well as the
necessary prerequisites for its practical implementation at
different stages of production processes and to compare the
main approaches to model building, with the most optimal
and universal options being identified.

Materials and Methods

The study used the analysis method to reveal the theoretical
aspects of modelling as a decision-making tool in produc-
tion activities. Also, based on this method, its classification
types and main approaches that are optimal for practical
use in the management processes of a post-industrial soci-
ety were characterized. The analysis was necessary for stud-
ying the features of green production as an integral part of
the development of post-industrial society. In the course
of using this method, the essence of the principles of the
circular economy and the environmental orientation of the
modern production and economic system was revealed. By
means of analysis and synthesis of information volumes
and scientific works in the field of the studied issues, as well
as by means of the comparison method, the weaknesses of
the object of study, the priority vectors of further detailed
research are identified, and the effectiveness of modelling
as the dominant approach to decision-making in the field
of green production is assessed.

To determine the effectiveness, advantages, and fea-
tures of the process of modelling decision-making in green
production in a post-industrial society, a systematic ap-
proach is used, which focuses the research on revealing the
integrity of the object of study and the mechanisms that
ensure it. Particular attention is paid to the variability of
approaches to the modelling process, its flexibility, focus on
development and improvement. In the course of the study,
theoretical methods of scientific research were used. In ad-
dition, the study has formed its own model of optimiza-
tion of green production in a post-industrial society, the
implementation of which can effectively affect the activities
of Ukrainian enterprises in the field of green production.
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Accordingly, its purpose, tasks, structure, stages, as well as
advantages and disadvantages were revealed. The devel-
oped model in the study can be adapted to any specific pro-
duction conditions and goals set for the enterprise.

In the course of the study, the author conducted rel-
evant analytics and determined the level of priority of
certain types of models in terms of the efficiency of deci-
sion-making in production and management activities.
Within the framework of the deterministic approach, the
study revealed the prerequisites and determining factors
for choosing the optimal type of models used. The method
of comparison was used in the study to compare the general
principles and those inherent in most of the decision-mak-
ing models. It was used to establish a list of principles that
can form the basis for the successful implementation of a
modelling system in green economy production processes.
The comparison was also necessary to compare different
approaches to decision modelling in order to identify their
advantages and disadvantages.

Based on the comparative and descriptive method, the
study expressed the specifics of the properties of the model-
ling object, as well as its classification types. The descriptive
approach was necessary to reveal the best options for mod-
elling schemes used in decision-making directly in the field
of green production of post-industrial society. The meth-
od of generalization was necessary to study and identify
typical features and properties of the phenomenon under
study. On its basis, the regularities of the phenomenon un-
der study, its opportunities, and problems in the conditions
of post-industrial society were expressed. This method
made it possible to determine the list of factors that cause
difficulties in the process of implementing the approach of
creating decision-making models in production processes.

Using the deduction method, the specific principles of
successful use of the modelling process were revealed, based
on an understanding of general approaches to effective de-
cision-making. It was necessary to implement a differentiat-
ed approach in the study, as well as to determine its specific
orientation towards the innovation and information path
of production development in a post-industrial society.

Results

In the process of studying the phenomenon of deci-
sion-making modelling and its theoretical implementation
in management processes in the field of green production
in a post-industrial society, some features, differences, and
specific factors have been identified that affect both the
general decision-making process and the nuances of imple-
menting the results of the decision in a problematic pro-
duction situation.

The process of choosing the best of several possible
courses of action to achieve a certain goal is called deci-
sion-making. Modelling is an effective tool for justifying
and selecting management decisions. Models are the ba-
sis of a scientific approach to decision-making. O. Kush-
lyk-Dyvulska & B. Kushlyk (2014) note that a model is a
simplified representation of an object, system, or idea that
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differs from the real world. Modelling is used in theoretical
and experimental research methods, the only difference is
in the types of models used.

Decision-making models should reflect the key ele-
ments of this process: goals, possible options, environmen-
tal conditions, and functions that determine the success
of the chosen decision. Models can perform both one and
several objective functions, i.e. the value underlying the as-
sessment. In addition to the objective function, a prerequi-
site for successful modelling is the existence of priorities for
the ratio, which represent the relative efficiency of achiev-
ing the objective functions. The second element is a set of
alternatives, i.e. expected courses of action. In software
decision models, several options can be implemented si-
multaneously. The third element is the state of the external
environment, a set of external factors of influence and their
predicted development. There are situations of certainty,
uncertainty, and risk. The model provides different levels of
information support for different states. The effectiveness
function allows predicting the consequences of a certain
alternative in a given state of the environment. At the same
time, consequences of an unambiguous nature can only be
inherent in combinations that include an alternative and
a state of certainty, while in a situation of uncertainty or
risk, several options for consequences are possible simul-
taneously. The time factor, which is clearly manifested in
decision-making models and is a priority in determining
the periods and timing of actions, should not be neglected.
Thus, models can be both static and dynamic. The effec-
tiveness of modelling is determined by a number of factors
specific to production processes:

» the complexity of production and organizational sit-
uations in relation to a particular issue;

» impossibility of conducting an experiment in most
situational circumstances;

« the future orientation of production activities, which
makes it impossible to study a phenomenon that does not
yet exist and may never occur.

In such a situation, modelling is positioned as the best
way to see the options for the future and determine the po-
tential consequences of alternative solutions, which makes
it possible to compare them objectively. At the same time,
there are options for studying the interrelationships and
interdependencies of the modelled system and improving
its further functioning and development. If the simplifica-
tion of a real production system is carried out correctly, the
approximate reflection of the real situation obtained as a
result allows forming rather accurate characteristics and
properties of the object of study.

Among the advantages of decision-making modelling
as an effective tool are the following

» the possibility of applying a systematic approach to
analysing a situation or problem;

» obtaining a wide variety of alternatives as a result of
modelling;

» the possibility of involving data from the lowest levels
of management;
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o less resource and time consumption compared to
conducting experiments with real production systems;

« identification of factors of minimal impact on the
problem in the process of modelling and their subsequent
limitation.

Among the main properties of models in general, it is
worth noting that the model should be similar to the object
under study, but at the same time should be simpler so that
it can be studied. At the same time, the main purpose of the
model is to allow for experiments, analysis, and study that
are not possible with the object under study. The creation of
a model is the development of a formalized scheme, which
includes the establishment of the purpose of modelling, the
accumulation of input information from a list of sources,
which is subject to further processing and makes it pos-
sible to create a modelling result — decision options, and
sometimes even alternative ways of solving a problem or
situation. Identification of the advantages of a situational
solution or goal, as well as the formation of an optimal se-
lection criterion in the modelling process, makes it possible
to eliminate a problematic situation or obstacle or make an-
other correct decision. Developing an algorithm for choos-
ing such a solution through certain possible actions ensures
that the production goal is best achieved. Model validation
involves checking whether the built model matches the real

situation. For this purpose, information based on experi-
ence or analogies with decisions already made and imple-
mented is used. It is worth noting that for decision-making
in the field of production, including green production, it
is most appropriate to use models with clear regulations.
They rationalize the development of an action strategy in
terms of pre-identified constraints and criteria, taking into
account the most reasoned positions. Such models have
some specific features:

» the system parameters should cover the characteris-
tics and peculiarities of the place, time, and product of the
problem;

« the information on which the essence of the problem
situation is based must have a reliable assessment of the de-
gree of completeness and reliability;

» the relevance, novelty, priority, and urgency of the
problem are taken into account;

» all stakeholders in solving the problem are covered, as
well as possible limitations that may be imposed by them at
the stages of preparation and implementation of the solution;

» different types of decisions are applied - innovative,
stochastic, deterministic, etc.

In the process of building a decision-making model in
the field of green production, general stages can be identi-
fied (Fig. 1):

and evaluation
of alternatives

e .. = diigil
Identification Formation /R(
of the need to
- of goals {
make a decision
g Project decision
Identification The & )

importance and
significance of the
consequences

T
&

Preparation Definition
of the of the general
decision idea about

the situation

Creating a model
of the situation

. 4

Prediction ili
ofpossie | | Pobebly 4 h
consequences
DECISION
Selection Mutual
CIJf optimal dependence of the
alternatives selected priorities A

Figure 1. Modelling decision-making

Source: developed by the author

If considering the main conceptual models of deci-
sion-making in the field of green production in a post-in-
dustrial society, it is worth focusing on the feasibility of
using some of them. In particular, the following can be
identified as proposed for practical application:
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» convergence model (special attention is paid to the
impact of the production process on intra-group relations);

» descriptive model (used to determine the properties
and parameters of the decision-making process for the pur-
pose of long-term forecasting);
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« adaptive (based on the introduction of new methods
for a specific problematic decision-making situation);

« deterministic model (based on a clear formulation
of goals, taking into account the factors of periodicity and
complexity and with a clear fixation of the factors of influ-
ence at the time of decision-making and accurate predicta-
bility of their impact);

« stochastic model (involves an element of uncertainty and
unpredictable impact on the development of the situation).

In addition, general approaches (models) to deci-
sion-making in the field of green production in a post-in-
dustrial society can be distinguished: the rational decision
model, the intuitive model and the creative decision model.

Despite some generality inherent in the above classification,
virtually all decisions in production processes, depending
on the urgency, availability of resources, and nature of the
problem, can be made by using one of these models.

The key is to focus on using the most logical solutions
to find the best option. This process often involves analys-
ing several solutions simultaneously. The rational decision
model is a convenient approach if there are sufficient time
resources (Fig. 2). The value of the model lies in the fact
that it often results in rational decisions. In addition, the
use of computer technology and minimization of the neg-
ative aspects of the human factor are given the highest pri-
ority for its creation.

Creation of a variable range

Choice and
analysis of the

of solutions optimal option

Accumulation

Defining the
: of information

goal/problem

Ordering and hierarchy

.
Adoption and

of variants

implementation of
the final decision

Figure 2. Model of making a rational decision

Source: developed by the author

It is characterized by the use of feelings and instincts to
make decisions. Despite some ambiguity of this approach
to production processes, it is justified in case of the need
to make quick decisions or in extreme circumstances when
logical justification is limited by the time factor. The in-
tuitive decision-making process is less structured and is
based mainly on experience and analogies. Intuitive deci-
sion-making relies more on personal experience and intu-
ition than on consistent logic or concrete reasoning. Intu-
ition is not arbitrary or irrational, as it is based on years of
practice and common sense arguments accumulated in the
subconscious mind. The use of intuition provides a quicker
sense of the problem and a much faster choice of a solution.
The main disadvantage of the intuitive decision-making
model is that it does not reflect functional relationships and
constraints, although it does provide the basis for building
more complex models (Fig. 3).

The creative solution model is based on the use of
non-standard approaches to make innovative decisions
that allow achieving goals or overcoming obstacles. A spe-
cial feature in this case is the search for solutions based on
experience or analogy. The creative solution model is effec-
tive when situations arise that have not been encountered
in the production process before, or when implementing
new projects. Using this type of decision-making usually
requires flexible thinking to create successful, unique solu-
tions and is an integral part of the iterative processes that
characterize post-industrial society. The use of various soft-
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ware products and computer-graphic methods opens up
opportunities to reduce time costs and minimize the impact
of the human factor on the modelling result, if necessary, as
well as to create a kind of decision archive that can serve
as a starting point when using a creative decision model or
a rational model. If an intuitive decision-making model is
the priority, even a schematic hand drawing can be used.

Identification
of the goal/problem

‘ Operational information
about experience and
analogies

Recognizing biases
regarding possible
decision options

election of a
useful solution

Adoption
and implementation of
the final decision

Figure 3. Intuitive decision-making model
Source: developed by the author
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Based on the above, the study developed its own model
of production optimization for green manufacturing in a
post-industrial society. Its purpose is to ensure maximum
efficiency of green production with minimal environmen-
tal impact. The objectives of this model are to optimize the
production process, resource use, and waste management.
As for the basic principles on which the model should be
implemented, they include:

- energy efficiency - using the minimum amount of en-
ergy for production (introduction of energy-saving lamps
in industrial workshops; use of energy-saving engines in
transport; use of closed cooling circuits);

« use of renewable energy sources - use of energy from
renewable sources (installation of solar panels at industrial
enterprises; use of wind power plants for electricity genera-
tion; development of hydropower);

« use of resource-saving technologies — use of technol-
ogies that reduce the consumption of raw materials and

supplies (waterless technologies for cement production;
use of recycled materials for paper production; reduction
of waste per unit of production, for example, through the
use of compact packaging);

» absence of harmful emissions — ensuring the absence
of harmful emissions into the environment (introduction
of waste-free technologies; installation of filters at industri-
al enterprises; reduction of chemicals use).

The structure of a production optimization model for
green production in a post-industrial society consists of a
database (containing information on the production pro-
cess, resource characteristics, emissions, and waste); an op-
timization algorithm (determining the optimal production
parameters). In this case, the latter is based on the method
of mathematical programming and allows setting such val-
ues of production parameters that ensure maximum pro-
duction efliciency with minimal environmental impact.
The stages of the model are shown in Figure 4.

r Data collection - at this stage, data on the manufacturing process, resource characteristics, T
emissions and waste are entered into the database.

r Formulation of the optimization problem - at this stage, a mathematical programming problemis formed, -
which determines the optimal production parameters.

r Solving the optimization problem - at this stage, using the method of mathematical programming, -
the optimal values of the production parameters are found.

Implementation of optimized parameters — at this stage, optimized production parameters are implemented.

Figure 4. Stages of implementation of the optimization model of green production in a post-industrial society

Source: developed by the author

In a post-industrial society, where attention is paid to
renewable energy sources and resource-saving technol-
ogies, the proposed green manufacturing optimization
model can be used to reduce: dependence on fossil energy
sources; consumption of raw materials and supplies; and
emissions of harmful substances into the environment. For
example, the model can be used to optimize the production
of solar panels using renewable energy sources such as so-
lar and wind power. This will help reduce greenhouse gas
emissions and reduce dependence on fossil energy sources.
In addition, the model can be used to optimize the pro-
duction of solar cells using resource-saving technologies,
such as zero-waste technologies. This will reduce the con-
sumption of raw materials and reduce the amount of waste
generated in the production process.

The advantages of the proposed model are as follows:

« it allows for maximum efficiency in the production of
green products with minimal environmental impact;

« flexible and can be adapted to any type of green pro-
duction;

« efficient and can be used to optimize the production
of any volume of green products.
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As for the disadvantages, they include:

» it requires a significant amount of data on the pro-
duction process, resource characteristics, emissions, and
waste;

» it can be difficult to understand and use.

Based on the above, it can be established that the pro-
duction optimization model for green production in a
post-industrial society is an effective tool that can be used
to increase the efficiency of green production with mini-
mal environmental impact. The studied variants of deci-
sion-making models in the field of green production rec-
ommend themselves as having the right to be applied in
practice. The choice of the optimal way to apply them and
their priority in each case depends on a number of factors,
such as the nature of the problem, the specifics of the pro-
duction process, the availability of information collection
and processing systems, the level of efficiency required in
decision-making, and the risks of the prolonged impact
of the decision on production processes. However, each
of the approaches can bring practical benefits in the deci-
sion-making process, while minimizing risks and creating
alternatives to problematic decisions.
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Discussion

Analysing the results of the study of modelling as a deci-
sion-making tool in green manufacturing in a post-indus-
trial society, it is worth noting that many scientists and
researchers consider the issue of its active implementation
to be a prerequisite for the development of intelligent man-
agement of production processes in a post-industrial soci-
ety (Kaki et al., 2019; Mahrinasari et al, 2021). The green
economy is characterized by the priority of an innovation
and information approach to management processes, and
somewhat deviates from the classical decision-making
methods typical of an industrial society. The development
of advanced technologies, the growing importance of the
knowledge and creativity factor are at the forefront of so-
ciety’s modern movement into the future. This process
requires a rethinking of approaches to the main levers of
management, in particular, decision-making in the produc-
tion sector. C. Lopez Bello et al. (2014), T. Aliyev & Sh. Al-
iyeva (2022), C. Julmi (2019) believe that decision-making
modelling allows not only avoiding gross mistakes in the
options for solving a problem or situation, but also makes
it possible to use intuition, which is undoubtedly a priority
in solving extreme problematic situations. It is difficult to
disagree with them, because modelling not only allows for
decision-making based on both a rational and intuitive ap-
proach, but also involves creativity and critical thinking in
the decision-making process.

It should be noted that those options for building de-
cision-making models that are based on a clear structuring
are more optimal when it is necessary to eliminate the am-
biguity of the result. This is insisted on by E. Flores-Gar-
cia et al. (2021). At the same time, in their opinion, the
intuitive component of the process is also important, and
only a competent proportion between the normative, in-
tuitive, and mixed processes in each specific case of deci-
sion-making can ensure the proper effect of modelling and
a high level of success of the adopted solution to a problem
or situation. A similar opinion is shared by D.J. van der
Zee (2006), M. Mahrinasari et al. (2021). V. Gonzalez-Pri-
da & M. Carnero (2021) consider it necessary to contin-
uously improve modelling as a tool for effective deci-
sion-making, especially in conditions of uncertainty or
increased risk. The scientists propose a comprehensive
approach for an optimal and objective decision-making
process, as this approach can guarantee an increase in the
competitiveness of production, reduce risks, and eliminate
uncertainty. The opinion of the author of the current study
is consistent with the statements of scientists, since such an
approach makes it possible to take into account various fac-
tors that influence decision-making, including economic,
social and technological aspects.

Such an integrated approach helps to increase the
competitiveness of production, reduce risks and effectively
eliminate uncertainty, making it a key element in modern
management. Competent knowledge management, effec-
tive production planning, focus on renewable resources
and risk management are becoming a priority in the post-
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industrial era. One of the obstacles that may arise on the way
to the successful construction of a decision-making mod-
el may be the lack of integration and accumulation of the
necessary information (Johansson & Winroth, 2010; Giger-
enzer & Gaissmaier, 2011; Durbach & Montibeller, 2019).
Despite the increased complexity of this aspect, scientists
are currently actively developing methods for enriching an-
alytical models with industry information to facilitate data
analytics, in particular in smart manufacturing (Zhang et
al., 2020). Such modern high-tech research makes it pos-
sible to implement interoperability and traceability factors,
which creates the effect of reducing the model development
cycle and minimizing errors, which is important, since it is
important to integrate and enrich analytical models with
industry information as a means of facilitating data analysis
and improving the quality of management decisions.

Within the production cycle, modelling can be effec-
tively used both at the stage of justification and innovative
implementation, as well as during the implementation of
production technologies (O’Kane et al., 2000; Mealy & Tey-
telboym, 2022). However, it is at the operational stage that
decision-making modelling can potentially be most useful,
as it results in optimizing the use of resources, taking pre-
ventive measures against possible risks, and achieving the
set goals in a timely manner. Thus, the advantages of using
modelling asa decision-making toolin the field of green pro-
duction in a post-industrial society include the following:

- modelling allows highlighting the most important
and influential elements of decision-making;

» this way of decision-making eliminates gaps in the
system and helps to identify new problems and obstacles
that could not be foreseen in advance;

» this method facilitates adequate work with the prob-
lem, allows developing alternative options and ways;

» effective and timely modelling helps to optimize and
improve existing models, introduce novelty and innovation
into the existing system.

The disadvantages of using modelling in decision-mak-
ing include the following

» difficulty in determining the parameters of influence;

o limited reflection of the actual functioning of pro-
duction processes;

» imperfection of the assessment methodology as the
basis for model design.

Despite several difficulties that inevitably arise in the
process of decision-making modelling, this method re-
quires due attention and occupies a prominent place in the
decision-making process (Fourquet, 2019).

Based on the above, it can be established that various re-
searchersbelieve that post-industrial societyis characterized
by critical thinking, flexibility, and creativity in approach-
ing problem situations. Thus, this indicates the possibility
of rapid adaptation of its subjects, as well as the widespread
use of emotional intelligence. It is these qualities that can
be effectively implemented in a decision-making modelling
system, bringing the effect of innovative rethinking of old
model variants, adding dynamism and efficiency to them.
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Conclusions

Based on the goal set in this study, it is worth noting that
it is necessary to predict the effectiveness of using model-
ling for decision-making in the field of green production
in a post-industrial society synergistically with the basic
principles of the circular economy and taking into account
the specifics of individual production areas, the priority
factor and time constraints, considering the available re-
source and the possibility of accumulating and integrating
information data as a starting point. Only a comprehen-
sive multifactorial approach makes it possible to determine
strategic priorities for the use of a particular decision-mak-
ing model in harmony with the unchanging principles of
sustainable development and the innovation and informa-
tion orientation of the development of post-industrial so-
ciety. Modelling decision-making in the production sphere
of a modern post-industrial society makes it possible to
solve several problematic aspects of the production process
management system: risk management, effective combi-
nation of rational and intuitive, involvement of creativity
and critical thinking in the decision-making process, active
implementation of innovative approaches, development of
effective alternatives and realistic forecasting of the conse-
quences of decision-making.

The study has succeeded in substantiating the feasi-
bility of using different approaches to modelling (ration-
al, intuitive, creative, etc.) under the existing production
conditions and decision-limiting factors. It is proved that
the models should be characterized by clear structured-

processes of a post-industrial society to the specific re-
quirements of a green economy and the principles of
sustainable development are relevant vectors for further
research, since the value and significance of modelling
lies in its practical application. In addition, based on the
results obtained, the study developed a model for opti-
mizing green production. It is established that it is an im-
portant tool for achieving sustainable development goals,
as it allows enterprises to increase production efficiency,
reduce environmental impact and increase competitive-
ness. Given this, the study reveals its structure, establish-
es a number of fundamental principles, and compares its
advantages and disadvantages. It should be noted that the
proposed model is promising, as enterprises engaged in
green production can implement a monitoring and man-
agement system that will collect data on the technological
process, product characteristics and emissions, and use it
to train the optimization model.

Among the prospects for further research is the prac-
tical implementation of modelling as a common tool for
decision-making in production processes, studying the
level of its successful performance and significance. It is
also promising to study the possibilities of replacing the
method of experiment with modelling to reduce resource
costs and with the use of modern innovative technologies.
A separate vector for further research is the active use of
computer modelling methods.

Acknowledgements

ness, regulation, reliability of the initial information, and  None.
consider such factors as relevance, priority, and novelty ]
of the problem and urgency of its solution. Adaptation Conflict of Interest
of decision-making models relevant to the production  None.
References

(1]

(2]

(3]
(4]
(5]
(6]
(7]
(8]

(9]

Aliyev, T., & Aliyeva, Sh. (2022). Economic forecast of further development for oil suppliers to world markets against
the background of the development of renewable energy sources. Scientific Horizons, 25(7), 123-132. doi: 10.48077/
scihor.25(7).2022.123-132.

Ding, R.X., Palomares, I., Wang, X., Yang, G.R., Liu, B., Dong, Y., Herrera-Viedma, E., & Herrera, F. (2020).
Large-Scale decision-making: Characterization, taxonomy, challenges and future directions from an Artificial
Intelligence and applications perspective. Information Fusion, 59, 84-102. doi: 10.1016/].inffus.2020.01.006.
Durbach, I.N., & Montibeller, G. (2019). Behavioural analytics: Exploring judgments and choices in large data sets.
Journal of the Operational Research Society, 70(2), 255-268. doi: 10.1080/01605682.2018.1434400.

Flores-Garcia, E., Bruch, J., Wiktorsson, M., & Jackson, M. (2021). Decision-making approaches in process
innovations: An explorative case study. Journal of Manufacturing Technology Management, 32(9), 1-25. doi: 10.1108/
IMTM-03-2019-0087.

Fourquet, R. (Ed.). (2019). Handbook on green growth. Northampton: Edward Elgar Publishing.

Gershwin, S.B. (2018). The future of manufacturing systems engineering. International Journal of Production Research,
56(1-2), 224-237. doi: 10.1080/00207543.2017.1395491.

Gigerenzer, G., & Gaissmaier, W. (2011). Heuristic decision making. Annual Review of Psychology, 62, 451-482.
doi: 10.1146/annurev-psych-120709-145346.

Goncharenko, M., Parkhomenko, N., & Luchyn, O. (2020). “Green” economy as a direction to achieve sustainable
ecological and economic development of the region. Actual Problems of the Economy, 6(228), 6-15. doi: 10.32752/1993-
6788-2020-1-228-6-15.

Gonzalez-Prida, V., & Carnero, M. (2021). Advanced models and tools for effective decision making under uncertainty
and risk contexts. Hershey: Business Science Reference. doi: 10.4018/978-1-7998-3246-1.

[10] Han, H., & Xia, S. (2021). An agro-based society after post-industrial society: From a perspective of economic growth

paradigm. Social Sciences, 10(12), article number 455. doi: 10.3390/s0cscil0120455.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 10(4)

"
\\\\


https://doi.org/10.48077/scihor.25(7).2022.123-132
https://doi.org/10.48077/scihor.25(7).2022.123-132
https://doi.org/10.1016/j.inffus.2020.01.006
https://doi.org/10.1080/01605682.2018.1434400
https://doi.org/10.1108/JMTM-03-2019-0087
https://doi.org/10.1108/JMTM-03-2019-0087
https://www.e-elgar.com/shop/gbp/handbook-on-green-growth-9781788110679.html
https://doi.org/10.1080/00207543.2017.1395491
https://doi.org/10.1146/annurev-psych-120709-145346
https://eco-science.net/wp-content/uploads/2021/08/6.20._topic_Goncharenko-M.F.-Parkhomenko-N.M.-Luchin-O.M.-6-15.pdf
https://eco-science.net/wp-content/uploads/2021/08/6.20._topic_Goncharenko-M.F.-Parkhomenko-N.M.-Luchin-O.M.-6-15.pdf
https://doi.org/10.4018/978-1-7998-3246-1
https://doi.org/10.3390/socsci10120455

Modelling decision-making...

[11] Hurzhyi, N., Kravchenko, A., Kulinich, T., Saienko, V., Chopko, N., & Skomorovskyi, A. (2022). Enterprise development
strategies in a post-industrial society. Postrmodern Openings, 13(1), 173-183. doi: 10.18662/po/13.1Sup1/420.

[12] Johansson, G., & Winroth, M. (2010). Introducing environmental concern in manufacturing strategies: Implications
for the decision criteria. Management Research Review, 33(9), 877-899. doi: 10.1108/01409171011070305.

[13] Julmi, C. (2019). When rational decision-making becomes irrational: A critical assessment and re-conceptualization
of intuition effectiveness. Business Research, 12,291-314. doi: 10.1007/540685-019-0096-4.

[14] Kéki, A., Kemppainen, K., & Liesio, J. (2019). What to do when decision-makers deviate from model recommendations?
Empirical evidence from hydropower industry. European Journal of Operational Research, 278(3), 869-882.
doi: 10.1016/j.j0r.2019.04.021.

[15] Kushlyk-Dyvulska, O., & Kushlyk, B. (2014). Fundamentals of decision-making theory. Kyiv: National Technical
University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

[16] Kuzmin, O., Stanasiuk, N., & Berdnik, D. (2021). Forecasting economic result of manipulation using game theory
modeling. Economics, Entrepreneurship, Management, 8(1), 1-13. doi: 10.23939/eem2021.01.001.

[17] Lépez Bello, C.A., Medina Garcia, V.H., & Udden, L. (2014). Decision-making model for the development of
productive capacity as a component of a knowledge management system. Tecnura, 18(2), 16-29. doi: 10.14483/
udistrital. jour.tecnura.2014.DSE1.a01.

[18] Mabhrinasari, M., Hussain, S., Yapanto, L.M., Esquivel-Infantes, S.M., Untari, D.T., Yusriadi, Y., & Diah, A. (2021).
The impact of decision-making models and knowledge management practices on performance. Academy of Strategic
Management Journal, 20(2).

[19] Mealy, P, & Teytelboym, A. (2022). Economic complexity and the green economy. Research Policy, 51(8), article
number 103948. doi: 10.1016/j.respol.2020.103948.

[20] Norouzi, N. (2021). Green economy: A necessary decision to be taken. Universal Journal of Finance and Economics,
1(1), 3-12. doi: 10.31586/ujfe.2021.108.

[21] O’Kane, ], Spenceley, J.R., & Taylor, R. (2000). Simulation as an essential tool for advanced manufacturing technology
problems. Journal of Materials Processing Technology, 107(1-3), 412-424. doi: 10.1016/50924-0136(00)00689-0.

[22] Radziszewska-Zielina, E., Adamkiewicz, D., Szewczyk, B., & Kania, O. (2022). Decision-making support for housing
projects in post-industrial areas. Sustainability, 14(6), article number 3573. doi: 10.3390/su14063573.

[23] van der Zee, D.J. (2006). Modeling decision making and control in manufacturing simulation. International Journal
of Production Economics, 100(1), 155-167. doi: 10.1016/j.ijpe.2004.11.001.

[24] Zhang, H., Roy, U,, & Tina Lee, Y.T. (2020). Enriching analytics models with domain knowledge for smart
manufacturing data analysis. International Journal of Production Research, 58(20), 6399-6415.
doi: 10.1080/00207543.2019.1680895.

Scientific Bulletin of Mukachevo State University. Series "Economics’, 10(4) ) N

4 /%,


https://doi.org/10.18662/po/13.1Sup1/420
https://doi.org/10.1108/01409171011070305
https://doi.org/10.1007/s40685-019-0096-4
https://doi.org/10.1016/j.ejor.2019.04.021
https://ela.kpi.ua/bitstream/123456789/6917/1/13-14-055.pdf
https://doi.org/10.23939/eem2021.01.001
https://www.redalyc.org/pdf/2570/257059813001.pdf
https://www.redalyc.org/pdf/2570/257059813001.pdf
https://www.abacademies.org/articles/the-impact-of-decisionmaking-models-and-knowledge-management-practices-on-performance-10558.html
https://doi.org/10.1016/j.respol.2020.103948
https://doi.org/10.31586/ujfe.2021.108
https://doi.org/10.1016/S0924-0136(00)00689-0
https://doi.org/10.3390/su14063573
https://doi.org/10.1016/j.ijpe.2004.11.001
https://doi.org/10.1080/00207543.2019.1680895

Savchuk

MopenioBaHHS NPUAHATTA pilleHb B 06nacTi 3eneHoro BUpo6HULTBA
B NOCTiHAYCTpiaNbHOMY CyCniNbCTBI

€BreHis BikTopiBHa CaBYyK
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Oaecbkunii HalioHalbHUA MOPCbKUIA yYHiIBepCUTET
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AHoTauis. CyyacHi yrpasTiHCbKi IpOIjecy MaloTh BYPIIINTY KOMIIJIEKCHE 3aBIAHHSA ONTYMa/IbHOTO IPUITHATTS pillleHb
Ta CBOEYACHOT0 e()eKTUBHOTIO IPOTHO3YBaHHSA IX pe3y/IbTaTiB, A4 BMOOPY BAaIMX KOMOiHAIil pillleHb y Tiit 4y iHIIii
BMpOOHNYIN cepi HOBOro iHpopMaLiiiHO-IHHOBALIITHOTO CYCIi/IbCTBA, 10 MPUITLIIO Ha 3MiHY iHAyCcTpianbHil emoci.
Y cBiTni okpecneHol mpo6eMaTUKy 0COOMMBOI yBaru 3acIyroBye Ipoliec MOAEMIOBAHHA AK eQeKTUBHMII MeXaHi3M
NIPUITHATTA PillleHb Ta peryII0BaHHA pU3NKiB. MeTOIo JOC/IiKeHHA 6y/I0 BUCBIT/IEHHA MOJIeTIOBaHHA K e()eKTVBHOTO
MeTOAy IPUITHATTSA pillleHb B YMOBaX 3€/IeHOT0 BUPOOHUIITBA B IIOCTIHAYCTPiaIbHOMY CYCIi/IBCTBi, OOIPYyHTYBaHHA
TOLII/IbHOCT] J10T0 BUKOPUCTaHHA Ha PI3HMX PiBHAX BMPOOHIYOrO Ipolecy. Y X041 ZOCTiPKeHH 3aCTOCOBAHO 30KpeMa
TEOPETHYHI METOAM — BMBYEHHA HAyKOBMX MaTepialiB Ta pe3y/lbTaTiB JIOCHTiIPKEHb, ONMNC Ta MOPiBHAHHA. A TaKOX
TIPOBEJIEHO y3araJbHEHHA Ta aHaJIi3 pe3y/nbTaTiB. ¥ CTaTTi pO3IIAHYTO OCHOBHI MiJIXOJM /IO CTPaTeTii BIIPOBaJ/PKEHHA
MOJIE/IIOBAHHA IPUITHATTA pillleHb B 00J1aCTi 3€JICHOr0 BUPOOHUITBA B IOCTiHAYCTpiaIbHOMY CYCIII/IBCTBi, HalaHO
PO3TOpHYTe BU3HAYEeHHA JIOTO CTPYKTYPHIX €IEMEHTiB Ta IPiOpUTETHUX IPMHINUIIIB. 3" ICOBAHO, IO MOZIE/TIOBAHHA AK
iHCTPYMEHT yIIpaB/IiHHA 3aCTOCOBYETHCA IIPYU PO3POOII JOCUTD CKIaJHIX BYPOOHNYO-YIIPaB/IiHCHKYIX pillleHb i AB/IA€
co6010 TOOYIOBY MOJEIi UM CUCTEMM MOJeIell JOCIiKYBaHOTO IPOLeCy 4M ABYINA JJIA IOT0 BUBYEHHS, aHATITUKA
Ta (GopMyBaHHA BiIIIOBiHOrO Bisya a/JbTepHATUB pe3yabTary. IIpoaHani30BaHO OCHOBHI BUAV MOHEMIOBAHHA 3a
pisHMMM KIacugpikaniamMy, TOCTiIKeHO MOXIIMBOCTI 3aCTOCYBaHHA OKPEMIX i3 HUX Y CUCTeMi IpUIHATTA pillleHb y
BrMpoOHNYiN mromyni. HagaHo BUCHOBKY 1070 eeKTMBHOCTI Ta pe3yIbTaTUBHOCTI 3aCTOCYBAHHSA Y BUPOOHIYNX
IpoljecaX Cy4acHOrO iHHOBaLiifHO-iHGOpPMAaLifHOTO eKOHOMiYyHOro mpocTopy. OOIPYHTOBaHO [OLNIbHICTD
BUKOPUCTAHHA Pi3HUX MiIXOAIB 1O MOJENIIOBAHHA NPUIHATTSA PillleHb B 3a/I€XKHOCTI BiJ pANy BIUIMBOBMX YMHHUKIB.
JloBeleHO MOXIMBICTD BUPpillleHHS BUPOOHNYOI 6araTo3afauHOCTi MPUITHATTA pillleHb 3a HOIOMOIOI0 CTBOPEHHSA
Mopeneii. BkasaHi pesynbTaTy JOCTiP)KeHHA MalOThb NPaKTUYHY 3HAUMMICTh [ yAOCKOHAJeHHA YNPaBIiHChKUX
IpoLECiB B o6macTi 3eeHoro BMp06HI/1uTBa B IIOCTiHAYCTpia/IbHOMY CYCIIIbCTBi, HE3a/eXHO Bijl (bopM BJIACHOCTI,
00’eMiB BUpOOHUIITBA Ta chepu JiATbHOCTI

KnioyoBi cnoBa: inHOBallil; MOfie/b CUCTeMI; 3e/leHa €KOHOMIKa; abTepHATUBHI BapiaHTH pillleHb; BUPOOHMYMIT IIPOLIEC
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Abstract. In today’s environment, it has become an important task to support and stimulate local economic development
of communities to improve the living standards of the population and create sustainable and competitive community
structures. The purpose of this study is to examine the system of management oflocal economic development of communities,
which is becoming an increasingly important task in the context of social, economic, and political development of modern
societies. The research has yielded the following results: using high-quality data from the publication Local economic
development: Models, resources and financing tools, various models and approaches to managing local economic
development of communities, including centralized and decentralized systems, as well as options for involving citizens
in decision-making, were considered; using statistical sources of the Information and Analytical System for Monitoring
Statistical and Administrative Indicators of Territorial Communities, Statistics Portal of Lithuania, Statistics Poland,
a comparative analysis of local community development management systems in Ukraine, Poland, and Lithuania was
carried out; the level of participation of citizens and stakeholders in decision-making processes and the development of
local economic development strategies were analysed; the use of technology was assessed to improve the productivity of
local economic development through ground research from the Centre for Innovation Development; the mechanisms
of cooperation and coordination between different levels of government with the influence of factors were investigated
and compared; territorial communities were analysed by region with regard to citizens” appeals on the activities of local
self-government bodies using statistical data from the website of the Government Contact Centre; recommendations and
strategies for improving the system of local economic development management were developed. The study of the system
of management of local economic development of communities is of great practical importance in modern conditions,
where a favourable economic environment at the level of local communities is an important factor for improving the living
standards of the population and creating sustainable and competitive community structures
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Introduction

Implementing an effective system of local economic devel-
opment management is a key task in the modern world.
Communities are fundamental components of social and
economic life, and their success in development affects
the overall level of well-being and sustainability of the so-
cio-cultural environment. Local economic development
is a strategically important task for ensuring sustainable
growth, meeting the vital needs of the population, and pre-
serving natural resources.

The modern world is facing numerous challenges, such
as globalization, climate change, demographic changes, and
technological progress. These challenges require new ap-
proaches to managing economic development at the local
level. An effective system of local economic development
management requires innovative strategies, a wide range
of tools and the active participation of citizens. Therefore,
studying the system of local economic development man-
agement is of strategic importance. The significance of this
topic lies in the fact that proper management of local de-
velopment allows achieving greater sustainability, realizing
the potential of local resources, and contributing to the
competitiveness of communities. The research on this topic
includes consideration of numerous aspects, such as the ef-
fectiveness of management tools, involvement of citizens in
decision-making, consideration of regional specifics, and
the problems of implementing innovative approaches to lo-
cal economic development, developing strategies and pro-
grammes, and coordinating efforts between different levels
of government and NGOs.

Currently, there is a significant amount of research that
focuses on the management of local economic develop-
ment of communities. Scientists and experts from different
countries have already studied this topic, analysing its vari-
ous aspects and the experience of developed countries in its
development. In her work, Ukrainian scientist T. Fedoren-
ko (2023) analysed approaches related to management and
functionality that relate directly to the local economic de-
velopment of communities in such countries as: Germany,
the USA, Poland, China, and Ukraine. Based on this exten-
sive analysis, she developed recommendations that will pri-
marily contribute to a significant improvement of the local
economy in Ukraine. I. Storonyanska et al. (2021) were able
to analyse the financial support for tourism development
by local governments in Ukraine based on information
from official sources of local governments of Ukrainian
territorial communities with tourism potential. The anal-
ysis revealed that only four of the five elements that make
up the tourism infrastructure had an adequate level. The
tourism industry faced a problem with one element due
to the epidemic. Z. Siryk et al. (2021) assessed the results
of the financial decentralization component and used this
assessment to identify ways to improve the effectiveness of
administrative and territorial reform in Ukraine.

The Ukrainian researchers T.V. Malyshivskyi &
V.V. Stefinin (2021) examined the management of com-
munity economic development using the concept of local
economic development. The authors also proposed a model
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of a management system in communities based on the
identification of instruments of influence to ensure rapid
economic growth. O.Yu. Matveieva (2021) reviewed and
studied the experience of Ukrainian communities in the
context of the European paradigm of sustainable develop-
ment. The author suggested the need for the transition of
Ukraine’s governance system from “economism” of social
relations to “smart” governance that meets the require-
ments and needs of informed and considered decisions in
the interaction of all components of sustainable develop-
ment in a globalized society. N.I. Galunets (2023) analysed
the peculiarities of local economic development and argued
its importance for territorial communities in the period of
post-war reconstruction of Ukraine.

The area covered by these studies does not take into
account certain aspects: there is no specific attention to
ways to stimulate the local economy in times of crisis, nor
to the importance of using innovations and technologies
to improve the efficiency of local economic development,
nor does it consider the role of the public in the formation
and implementation of local development strategies. The
purpose of the study is to systematically analyse and devel-
op specific recommendations and strategies for improving
the system of local economic development management
in communities. In studying the system of local economic
development management, two main tasks can be identi-
fied that should be considered and addressed during the
study. The first task is focused on comparing and analysing
models of local economic development management. To
accomplish it, the following steps should be taken: consider
different models and approaches to local economic devel-
opment management, including centralized and decen-
tralized systems, as well as options for involving citizens in
decision-making; conduct a comparative analysis of local
economic development management systems in different
countries or regions; analyse the level of participation of cit-
izens and other stakeholders in decision-making processes.

The second task is aimed at assessing the use of tech-
nology to increase the productivity of local economic
development. In order to successfully complete this task,
the following actions should be taken: assess the use of
technology to increase the productivity of local economic
development; explore mechanisms of cooperation and co-
ordination between different levels of government (local,
regional, national) to ensure effective local development
management and consider the impact of various factors,
such as globalization, climate change, demographic chang-
es, technological progress, on them; analyse territorial
communities by region in terms of their citizens” appeals
on the activities of local self-government bodies.

Materials and Methods

The materials used for this study are important sources of
information that allowed considering different models and
approaches to managing local economic development of
communities, as well as to conduct a comparative analy-
sis of these systems. First, the study is based on the source
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Local economic development: Models, resources and fi-
nancing tools (2020), and then for the statistical study, data
from the Information and analytical system for monitoring
statistical and administrative indicators of territorial com-
munities (2023), Statistics portal of Lithuania (2023), Statis-
tics Poland (2023), research from the Centre for Innovation
Development and official data from the website of the Gov-
ernment Contact Centre were used. Thus, using the sourc-
es, the study identified key trends and principles that can
serve as a basis for further strategies and recommendations
in the field of local economic development of communities.

The method of analysis was used to study territorial
communities by region, where citizens were most active in
addressing issues related to the activities of local govern-
ments. It also allowed examining the level of participation
of citizens and other stakeholders in decision-making pro-
cesses and the development of local economic development
strategies, thereby creating a basis for further understand-
ing of the system’s functioning. The statistical method was
used to collect and process numerical data from territorial
communities in different regions to determine how tech-
nology affects economic development at the local level. The
processing of these data allowed identifying the specifics
of technology use in different regions, which helped to
understand different approaches and strategies in the de-
velopment of local economies. In addition, the statistical
method allowed determinig the key factors that influence
the effectiveness of local economic development, in par-
ticular, in the context of technology use.

Another method used in this study is comparison.
This method has been used to identify differences in the
systems of local community development management in
different countries. The choice of countries for the analysis,
such as Ukraine, Lithuania, and Poland, has several justi-
fied reasons. These countries are located in geographically
close regions of Central and Eastern Europe, which makes
it possible to compare similar socio-cultural and economic
contexts. In addition, the choice of these countries is based
on their interest in international comparison and exchange
of best practices in local development. The theoretical basis
of this analysis is based on the concepts of local develop-
ment, decentralization, and administrative efficiency. Local
development is seen as a key element of sustainable social
and economic progress, and its effective management is be-
coming a crucial factor in achieving this goal. Decentraliza-
tion, in turn, implies the transfer of power and responsibili-
ty to the local level, promoting greater citizen participation
in decision-making. In addition, the use of this method
allowed for a structured and reasonable study of the effec-
tiveness and features of different systems of local economic
development management.

The next method was synthesis. It was used to combine
different types of information, concepts, and approaches to
create a new, integrated view of the management system.
In particular, it was needed to consider different models
and approaches to managing local economic development,
including centralized and decentralized systems, as well
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as options for involving citizens in decision-making. This
method allowed for a deeper understanding and integra-
tion of different aspects of the local economic development
governance system, creating new insights and approaches
for further research and practical application. It also helped
to explore the mechanisms of cooperation and coordina-
tion between different levels of government to ensure ef-
fective local development management. The abstraction
method was also used in the course of the research. It al-
lowed highlighting key aspects and general principles of
the system, ignoring details and specific contexts. In addi-
tion, it helped to generalize the data obtained and identify
universal principles applied in different local communities
to improve the efficiency of local economic development
management.

Other methods used in the study were generalization
and specification. The first of these methods was used to
summarize the key findings and main aspects of the study.
In particular, this method allowed focusing on the most
important ideas and results of the study. It also helped to
develop specific recommendations and strategies for im-
proving the system of local economic development man-
agement. Specificity was used to identify the impact of
various factors, such as globalization, climate change, de-
mographic change, and technological progress, on local
economic development.

Results

Comparison and analysis of management models

of local economic development of communities
Comparing and analysing models of local economic devel-
opment management is an important tool for understand-
ing the effectiveness of different approaches and identifying
optimal strategies. In addition, this study will help to deep-
en the understanding of the local economic development
management system.

To begin with, different models and approaches to lo-
cal economic development management, including cen-
tralized and decentralized systems, as well as options for
involving citizens in decision-making, were considered.
There are several different models and approaches to man-
aging local economic development in communities. Table 1
summarizes some main models, including centralized and
decentralized systems, as well as approaches to engaging
citizens in decision-making.

Each of these models can be effective, depending on
the specific conditions and objectives of the community.
Usually, a combination of different models can be opti-
mal for achieving successful local economic development.
Further, based on data from statistical sources of the In-
formation and analytical system for monitoring statistical
and administrative indicators of territorial communities
(Information and analytical..., 2023), Statistics portal of
Lithuania (2023), Statistics Poland (2023), Figure 1 was
developed, which shows the number of territorial commu-
nities for the years 2018 - second half of 2022 in Ukraine,
Lithuania, and Poland.
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Name of the Characteristic

model/approach

In a centralized management system,
decisions and strategies are formed
and adopted at the central level of
government (state or regional).

Centralized

Table 1. Basic models and approaches to involve citizens in decision-making

Efficiency in solving national

Advantages Disadvantages

Lack of consideration
of local characteristics,
less incentive for local
entrepreneurship, limited
access of citizens to power.

or regional problems,
standardization of
regulations.

In a decentralized system, power and
responsibility are transferred to a local
level of government, such as local
authorities or local governments.

Decentralized

Greater flexibility,
consideration of local
needs, support of local

entrepreneurship, greater

Risk of heterogeneity of
strategies, less coordination
in solving national problems.

access of citizens to power.

In this approach, partnerships are
formed between various stakeholders
such as government, business, the non-
profit sector and citizens.

Partnership

Involvement of various
resources and knowledge,
more effective solution of

complex problems.

Requires a large amount of
coordination and agreement
between all participants.

In this model, the emphasis is on
the active participation of citizens
in decision-making and influence on
the economic development of their
communities.

Model of citizen
participation

Increasing the legitimacy
of decisions, taking into
account the real needs of
citizens.

May lead to difficulties
in reaching consensus,
requires time and resources
to engage citizens.

Source: developed by the author using the resource Local economic development: Models, resources and financing

tools (2020)
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Figure 1. The number of territorial communities
for the years 2018-the second half of 2022 in Ukraine, Lithuania, and Poland
Source: developed by the author based on the resources Information and analytical system for monitoring statistical and
administrative indicators of territorial communities (2023), Statistics portal of Lithuania (2023), Statistics Poland (2023)

Based on the statistical information provided on the
number of territorial communities in Ukraine, Lithuania,
and Poland for the years 2018-2022, the following conclu-
sions were made. The number of territorial communities
in Ukraine has been growing since 2018 by 449 commu-
nities in 2021-2022. This indicates the implementation
of the territorial structure reform and the amalgamation
of communities for more efficient resource management
and development of territories. The number of territori-
al communities in Lithuania has shown less fluctuation
over the period and remains in the range of 3180-3264.
This may indicate the stability of the territorial structure
and the absence of significant changes in the number of
communities. The number of territorial communities in
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Poland also shows a slight increase from 2018 by 30 com-
munities in 2022. This indicates a certain development of
the country’s territorial structure, although the pace of
change is moderate.

Thus, the general trend in the number of territorial
communities in the countries under consideration indi-
cates a certain movement towards improving the territorial
structure and finding optimal forms of governance at the
local community level. In the context of the economic com-
parative analysis of regional development, Figure 2 shows
the dynamics of territorial community revenues in the
period from 2020 to 2022 in euros. The study covers not
only Ukraine, but also two Central European countries —

Lithuania and Poland.
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Analysis of income of territorial communities of Ukraine, Lithuania, Poland during the period of 2020-2022 years
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Figure 2. The dynamic of income of territorial communities of Ukraine,
Lithuania, Poland in the period from 2020 to 2022 in euros
Source: developed by the author based on resources Information and analytical system for monitoring statistical and
administrative indicators of territorial communities (2023), Statistics portal of Lithuania (2023), Statistics Poland (2023)

Thus, the comparative analysis shows similar trends in
the development of local systems, but there is still a variety
of strategies and approaches, which is determined by the
cultural, historical, and economic characteristics of each
country. Based on the data on local community revenues
for 2020-2022 in Ukraine, Lithuania, and Poland, several
conclusions can be drawn. Ukraine has a certain decrease
in the revenues of territorial communities from 2020 to
2022 by 13%, primarily due to the appreciation of the euro
against the hryvnia and the introduction of martial law in
the country. Lithuania is expected to see a slight increase of
2% between 2020 and 2022. Poland is marked by significant
fluctuations, but also shows a slight decrease in revenues
from 2020 to 2022 by 6%. The overall level of territorial
community revenues in Lithuania is significantly higher
than in Ukraine and Poland. Lithuania has relatively stable
growth over this period because it has the euro currency.

Lithuania has higher total revenues of territorial
communities compared to Ukraine and Poland. In turn,
Ukraine shows some economic growth, but its level of reve-
nues in 2022 remained lower than in Lithuania and Poland
due to the war. This data can serve as a basis for further

economic analyses and the development of strategies for
managing territorial development in different countries.
The analysis of the level of participation of citizens and
other stakeholders in decision-making processes and the
development of local economic development strategies is
of great importance, as it reflects the activity of citizens in
the formation and implementation of initiatives that will
contribute to development. The ability of citizens to partic-
ipate in decision-making contributes to the consideration
of diverse needs and views in the development of strategies,
which contributes to the wider implementation of solutions
and ensures their suitability for specific community condi-
tions. Citizen participation in local initiatives also increas-
es the level of legitimacy and trust in the decisions made.
Therefore, analysing the level of participation of citizens
and other stakeholders in decision-making processes and
the development of local economic development strategies
plays a key role in ensuring sustainability and addressing
the diverse needs of communities. Figure 3 illustrates the
participation of citizens and other stakeholders as a fun-
damental element of democratic and effective governance
aimed at achieving economic development.

[ Participation of citizens ]

[Involvement of other stakeholders]

public hearings, public discussion forums, allow citizens

Various mechanisms, such as public consultations,
to express their opinions and influence decision-making.

The involvement of enterprises and entrepreneurs in the
processes of strategy development allows to effectively
take into account economic opportunities and challenges.

It is important to take into account the level of education
and awareness of citizens regarding economic issues
and possible development strategies.

Civil society organizations and other non-profit
L organizations can act as mediators between the
community and the authorities.

Evaluating the effectiveness of citizen participation
requires taking into account the extent to which their
suggestions and feedback influence decision-making.

The use of scientific research and expert analysis can

provide sound and effective development strategies.
Cooperation with universities and research institutes can
provide access to knowledge and innovation.

Figure 3. The participation of citizens and other stakeholders in decision-making processes
and development of local economic development strategies

Source: developed by the author
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The overall conclusion is that maximizing the par-
ticipation of citizens and various stakeholders in the
governance and strategic development of local econo-
mies is an important prerequisite for sustainable and
inclusive economic growth. Ensuring transparency,
equity, and access to information can contribute to the
development of effective and acceptable strategies for all
stakeholders.

Evaluation of the use of technologies to increase the
productivity of local economic development

The use of technology to increase the productivity of lo-
cal economic development plays a critical role in shaping a
sustainable and competitive socio-economic environment.
Based on data from sources taken from the official website
of the Centre for Innovation Development, Figure 4 shows
the index of local e-democracy in Ukraine for 2018-2020.

Index of local electronic democracy in of Ukraine during the period of 2018-2020 years
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Figure 4. Index of local e-democracy in Ukraine for 2018-2020
Source: developed by the author based on the resource by H. Prykhodko et al. (2018), A. Yemelyanova et al. (2019),

A. Yemelyanova & S. Loboyko (2020)

This chart shows that most cities have experienced
some positive growth in the indicator over the past three
years. The highest growth rates are observed, in particular,
in Ivano-Frankivsk, Ternopil and Kyiv. Also, as expected,
the capital Kyiv has the highest average score, indicating
greater opportunities for high earnings. However, other cit-
ies, such as Lviv, Odesa, and Kharkiv, also have fairly high
averages. Some cities are experiencing growth, while others
may be experiencing a relative decline, such as Kherson.
The difference between the maximum and minimum val-
ues is large, indicating economic inequality between differ-
ent regions. This data can serve as a basis for a deeper anal-
ysis of the regional economic situation, earnings dynamics,
and opportunities for improving economic development in
individual cities. The absence of data for 2018 is explained
by the fact that although a request was sent to the cities
during the study, not all of them provided the relevant data.
The relevance of the data for 2021-2022 is currently prob-
lematic, primarily due to some important events that have
shaped the socio-economic landscape. First, the global
COVID-19 pandemic has significantly complicated the col-
lection and analysis of economic data due to the suspension
of certain activities and restrictions on the work of statistics
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collection agencies. Secondly, the outbreak of Russia’s full-
scale invasion of Ukraine has caused additional difficulties
in keeping records and analysing economic indicators.
Urgent measures to ensure the security and defence of the
country required the suspension of some economic opera-
tions and led to delays in the work of government agencies
and organizations, including the collection, processing,
and publication of economic data. These circumstances re-
sulted in a temporary lack of up-to-date data for the period.

In addition, it is important to consider the impact of
various factors on local economic development. There-
fore, Table 2 compares the mechanisms of cooperation and
coordination between different levels of government (lo-
cal, regional, national) with the impact of factors such as
globalization, climate change, demographic changes, and
technological progress on local economic development.

This table provides a summary of how different levels
of government can cooperate and coordinate to ensure ef-
fective local economic development, considering the im-
pact of global factors. Using data from the Government
Contact Centre website, the most active territorial commu-
nities were analysed by region in 2022 in terms of citizens’
appeals on local government activities (Fig. 5).

2 7'\
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Table 2. Comparison of mechanisms of cooperation
and coordination between different levels of government with the influence of factors

Levels of Government
Factors

Local level National level

Regional level

Participation in regional
business associations
and other international

Development of local

enterprises that can compete in Development of national export

Globalization the global market. Conclusion
of international partnerships

and trade agreements.

organizations. Joint solution
to global problems, such as
environmental issues.

strategies, participation in
international economic forums.

Implementation of local
initiatives to reduce emissions
and adapt to climate change.

Climate change

Joint projects at the regional
level to join forces in the fight
against climate change.

Development of national
strategies for reducing the
impact on climate change and
participation in international
environmental agreements.

Development of local programs
to solve problems related to
changes in the population
structure.

Demographic changes

Participation in regional
initiatives on migration and the policies regarding demographic

Determination of national

labour market. changes and social programs.

Introduction of new
technologies in the local
economy and educational
programs.

Technological progress

Joint initiatives with regional
companies for the development

Development of national
strategies for digital

of new technologies. transformation and innovation.

Source: developed by the author
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Figure 4. The most active territorial communities in oblasts by region
for 2022 regarding citizens appeals regarding the activities of local self-government bodies

Source: developed by the author

The largest number of appeals was received from the
Dnipro territorial community, which indicates the activity
and involvement of the local population. Even in the face
of certain difficulties due to the conflict situation, citizens
of Donetsk territorial communities express their questions
and needs. In turn, Odesa and Zaporizhzhia territorial
communities are marked by an average number of appeals,
which may indicate stability, even development and a bal-
ance between the needs of citizens and the effectiveness
of local self-government. Poltava and Vinnytsia territorial
communities are less active in responding to citizens’ ap-
peals compared to other regions. In general, in each region,
requests from local communities are more related to com-
pensation for damages to victims, provision of housing and
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humanitarian aid to internally displaced persons. This data
can be used to further study the problems and needs of
communities in individual communities and to develop ef-
fective strategies for local governments to respond to them.

To improve the system of local economic development
management, it is recommended to implement specific
strategies and measures, such as creating an interaction
platform, introducing a digital monitoring platform, en-
suring public participation in decision-making processes,
creating an innovation fund, and integrating education
and training programmes. The creation of a centralized
platform for interaction serves to exchange information
and cooperation between government, business, and civil
society. To implement this recommendation, a web portal

®
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should be developed where stakeholders can share initia-
tives, project information and feedback.

The next recommendation relates primarily to the in-
troduction of a digital monitoring platform, which is used
to track development indicators and the use of resourc-
es. To implement this monitoring, it is necessary to use a
geodata and analytics system for real-time reporting and
analysis. In turn, to ensure public participation in deci-
sion-making processes, regular meetings and initiatives
should be organized to help take citizens’ opinions into
account. Create a fund to finance innovative projects and
enterprises. This fund can be created by developing com-
petitive programmes for investors and defining selection
criteria for financial support. To integrate education and
training programmes to educate the local population,
partnerships should be established with educational insti-
tutions and businesses to help create special programmes
tailored to the needs of the community. These recommen-
dations constitute a comprehensive approach to improving
the local economic development management system in
communities and will contribute to the creation of a sus-
tainable and effective environment for development.

However, there are also problems that may arise dur-
ing the implementation of these recommendations. One
of these challenges may be the financial constraints associ-
ated with insufficient funding for development initiatives.
To address this issue, it is important to consider additional
funding opportunities, such as partnerships with business-
es, grants, and investments. Another problem is related to
the diversity of cultures and opinions of citizens, which
can affect the formation of a single strategic direction for
community development. To overcome this challenge, it
is important to organize training and campaigns on inter-
cultural understanding to support inclusiveness and joint
development. Also, when creating a web portal or special
programmes to educate the local population, there may
be a problem related to technical difficulties, such as low
technical literacy in the community. To address this, citi-
zens should be provided with access to training resources
and technical support to facilitate their participation in the
digital environment. In the realm of political complexities
related to changes in government and priorities, it can be
difficult to ensure the sustainability of strategies. It is then
necessary to consider the sustainability and continuity of
strategies regardless of political changes, so as not to disrupt
development processes.

Understanding these issues and implementing specific
measures will help to create a stable and effective system
of local economic development management for com-
munities that meets the unique needs and conditions of
each region. Considering all aspects of the study, the rec-
ommendations provided and the problems that may arise
during implementation can serve as a strategic guide to im-
prove the economic activity and social prosperity of com-
munities. Proposals for expanding the use of innovative
technologies, increasing the level of citizen participation,
and optimizing the mechanisms of cooperation between
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different levels of government form a practical basis for pos-
itive changes in the local economic development system.

Discussion

At the current stage of Ukraine’s development, the econom-
ic condition of communities is determined by a complex of
factors. Despite some progress in several regions, there are
challenges that require attention and systemic solutions.
Important areas for further development include support-
ing entrepreneurship and creating a favourable business
climate, improving infrastructure to stimulate economic
activity, developing educational and research initiatives
to ensure a skilled workforce, and promoting innovative
technologies. Social development and ensuring access to
quality health and social services also remain key aspects.
Ensuring coordination and cooperation between govern-
ment agencies, the business community and communities
is therefore essential to effectively address these challenges.

The topic of local economic development has also been
studied by researchers E. Malizia et al. (2020). In their book,
they highlighted the relevance of the theory to provide in-
formation support for local strategic planning in the context
of significant differences in regional economic indicators. It
is worth agreeing with the authors’ opinion, as this study al-
lows understanding the basic concepts and principles that
determine local economic development and taking them
into account when formulating strategies and plans at the
local level. The analysis of differences in regional economic
indicators, noted by the authors, indicates a different ap-
proach to planning and the use of theoretical foundations
to ensure effective development management in different
territories. R.D. Lamie & S.C. Deller (2020) investigated
and critically analysed local and regional food networks.
Thus, their results show that most studies currently lack
a theoretical basis. It is worth agreeing with the authors’
opinion, as the lack of theoretical underpinning indicates
the need to develop or apply an appropriate theory to bet-
ter understand and explain phenomena in food networks.

Other researchers who have examined the potential
utilization and impact of human and natural resources
in the Bulukumba region are H. Saleh et al. (2020). They
found that the combined impact of natural and human re-
sources affects the economic development of the region,
but it is necessary to optimize and strengthen the poten-
tial of resources using modern technologies and changes
in community culture, which will contribute to economic
growth. It is appropriate to agree with the authors” opin-
ion, since the determination of the joint impact of natural
and human resources on the economic development of a
region indicates their interaction and interdependence.
The interest in optimizing and strengthening the potential
of resources using modern technologies and changes in
community culture indicates the need to adapt to change to
promote economic growth.

Interested in studying the impact of community-based
cash-for-work programmes in Jordan, M. Loewe et
al. (2020) first examined in detail and then argued that such
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programmes, if designed seriously and more broadly, can
have significant benefits not only for their direct partici-
pants, even if - under the current structure - after payment
for work, the impact on employment and investment re-
mains limited, and the changed gender roles may be un-
sustainable. It is worth agreeing with the authors’ view that
cash-for-work programmes can serve as an effective tool to
alleviate pressure on refugee host communities. These pro-
grammes not only promote employment and skills devel-
opment, but can also have a positive impact on local infra-
structure and social fabric. Haudi et al. (2020a) examined
the socio-economic needs and challenges of local commu-
nities in Raub, Malaysia, and conducted a township sur-
vey of 300 respondents to develop recommendations and
interventions. The authors” opinion is ambiguous. On the
one hand, it is true that the socio-economic growth of rural
areas is not limited to the problem of poverty alone. Other
physical and psychosocial aspects can influence communi-
ty development, and their consideration is important for
formulating effective strategies. In addition, private-public
partnerships in Malaysia have been shown to be empiri-
cally successful. Such partnerships can create additional
opportunities for community development by providing
support and resources. On the other hand, the study notes
that there are many rural areas that have not been fully ex-
plored and developed. This can make it difficult to under-
stand their potential and challenges, thus making it difficult
to formulate effective strategies.

Other researchers who have studied the mobilization
of communities of practice for local community develop-
ment are E. Annan-Aggrey et al. (2022). They examined
how this issue can accelerate Canada’s Sustainable De-
velopment Goals (SDGs), and they also found out what
benchmarks are needed for successful practices in commu-
nity management. It is worth disagreeing with the authors’
opinion, as the phrase used in the study, “progress has been
made in some places” leaves room for ambiguity about spe-
cific achievements. This can lead to a sense of uncertain-
ty about how well the SDGs have been implemented. The
study also states too broadly that the local government level
is recognized as a key place to develop efforts, especially
as the SDGs are relevant to local community development.
A. Catalinac et al. (2020) examined and analysed waste
management strategies, networks, and economic progress
at the local development level in contemporary Japan. In
their conclusions, they confirm the theory and explain
other aspects of Japanese policy, in particular, why there
is a tendency to distribute pork to less profitable areas. It
is worth agreeing with the authors’ opinion, as the study
is based on a theoretical concept that states that politi-
cians motivate voters by organizing competitions between
groups and distributing rewards depending on the level of
support provided in elections. This approach makes logical
sense, especially in the context of the political process.

Exploring the role of local communities in social me-
dia and protected area management separately, J. Pereira et
al. (2022) conducted a social media study to examine how
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local communities interact and are embedded in the struc-
ture and dynamics of communication between stakehold-
ers, using Quirimbas National Park, Mozambique, as an
example. Through the analysis, they were able to identify
a network of limited cooperation that lacks bidirectional
communication. It is worth agreeing with the authors’ opin-
ion, as the recommendation to improve communication
and involve communities in decision-making processes is
constructive. This emphasizes the importance of including
communities in the development and implementation of
conservation strategies. L. Haji et al. (2020) studied the role
of local community participation in land and forest man-
agement. They explained the role of community partici-
pation in sustainable forest management, then introduced
the barriers and drivers of local community participation,
respectively, and highlighted some practical experiences
of local community participation in forest management.
The authors’ opinion is ambiguous. The recognition that
the conservation, protection, and sustainable use of forests
has an important function in ensuring the environmental
sustainability of the globe is constructive. Forests provide
numerous ecosystem services, such as climate regulation,
biodiversity conservation and soil fertility maintenance.
But on the other hand, the introduction of social principles
for agricultural systems and interventions requires specific-
ity and detail to ensure their effectiveness.

The author of the book M. Patynska-Popeta & T. Zin-
chuk (2022) outlined how the community’s view of rural
economic development policy is evolving, as well as the
factors that influence development prospects. The author’s
opinion is ambiguous. On the one hand, current econom-
ic trends suggest that the economic gap between rural
and urban areas may be widening. Taking this difference
into account is important for designing effective rural de-
velopment policies. On the other hand, there is a need to
consider a variety of development strategies, as there is no
one-size-fits-all approach for all rural areas. Also, cooper-
ation with community development professionals should
be considered, which requires support and resources for
their effective work. Haudi et al. (2020b) studied the so-
cio-economic needs and gaps of local communities and
then provided recommendations for offering the necessary
assistance and interventions. They decided to develop a
predictor of socio-economic success through a survey in
Kuala Lipis District, Malaysia, with 300 respondents, plus a
face-to-face interview. The authors’ conclusion that the in-
fluence of the private and public sectors is explained by the
socio-economic development of the country is noteworthy.
This reflects the realization that cooperation between these
sectors can be a key factor in ensuring sustainable commu-
nity development. This is indicative of a practical approach
to solving problems at the level of specific communities,
particularly in the Kuala Lipis district in Malaysia.

In their study, H.B. Tantoh et al. (2021) provided prac-
tical evidence and lessons learned from good water man-
agement practices that focus on community economic de-
velopment in northwest Cameroon. Through the analysis
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of data collected through participatory research methods,
the authors found that centralized control, prevalence of
poverty, passive public participation, the private sector and
low levels of local community participation continued to
hinder the provision of water in these areas. It is appropri-
ate to agree with the authors’ view, as the study uses a liter-
ature review of sub-Saharan natural resource management
initiatives that are successful and based on community
participation. This is important to consider the context and
learn from positive experiences. The study also recognizes
power as a crucial determinant of access to resources. This
contributes to an informed discussion of governance sys-
tems and their impact on resource allocation.

Researchers L. Guibrunet et al. (2021) analysed four
Mexican forests and compared the results of the analysis
with the literature on environmental justice and conserva-
tion. Through this detailed analysis, the authors conclud-
ed that achieving meaningful recognition of local com-
munities’ value systems requires: developing awareness
of structural political and economic factors, and an epis-
temological transformation that permeates protected area
management, where local value systems are considered as
one of the various legitimate knowledge systems. It is worth
agreeing with the authors’ view that recognizing the three
key factors that make it difficult to recognize local com-
munity value systems can be an important contribution to
identifying and addressing problems in conservation man-
agement. However, it may be important to keep in mind
that assessing value systems is a complex task, and that the
diversity of perspectives and approaches in local commu-
nities should be considered. R. Huggins et al. (2021) inves-
tigated the impact of the Industrial Revolution on the in-
fluence of local communities in the UK. In conclusion, the
authors identified one of the reasons for the limited impact
of public policy on local and regional economic develop-
ment. This reason is that historical industrialization has left
a lasting imprint on contemporary culture in many regions,
making it difficult to promote change. It is worth agreeing
with the authors’ view, as the use of historical data to assess
the causal relationship between industrialization and cul-
tural dimensions suggests that these factors interact. This
can be useful for formulating regional development poli-
cies and strategies.

In their study, R. Rugeiyamu et al. (2021) examined
and clarified the interaction of local governments to sup-
port economic development and service delivery to local
communities in Tanzania. After analysing and researching
documentary reports, it was concluded that local govern-
ments promote economic development by providing loans
with favourable terms and improving business infrastruc-
ture. It is worth agreeing with the authors’ opinion, as the
study honestly and objectively identifies problems, such as
difficulties with non-performing loans and failure to pro-
vide entrepreneurial skills. This is key to formulating strat-
egies and policies to address these challenges.

In summary, the research study of the local economic
development management system in Ukraine, Poland, and
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Lithuania has identified key aspects and trends that deter-
mine the success of economic development at the local lev-
el. An analysis of different governance models, the level of
citizen participation, the use of technology and coordina-
tion between different levels of government has identified
important aspects and issues affecting community devel-
opment. The study identified important recommendations
for improving the effectiveness of governance systems, such
as increasing the role of citizens in governance processes,
using modern technologies, and strengthening coopera-
tion at different levels of government. In addition, it was
noted that many studies on the economic development of
local communities are aimed at identifying optimal models
of governance and resource allocation to achieve efficiency
and equity at the local level. The results of certain studies
help to identify factors that influence the development of
local communities, as well as to develop strategies to en-
sure sustainability and consider the unique characteristics
of each region. Such research is aimed at addressing the
specific problems and needs of local communities, which
is key to supporting the development of society as a whole.

Conclusions

As a result of the study of the local economic development
management system, it is important to note that the anal-
ysis of different models and approaches to managing local
economic development of communities revealed signifi-
cant differences between centralized and decentralized sys-
tems, as well as different options for involving citizens in
decision-making.

Using official statistical data, an analysis of the dynam-
ics of territorial community revenues in the period from
2020 to 2022 for Ukraine, Lithuania, and Poland was con-
ducted, which revealed certain similar trends in the devel-
opment of local systems, but also highlighted the diversity
of strategies and approaches in each country. According
to the findings, the number of territorial communities in
Ukraine has increased since 2018 by 449 communities in
2021-2022, which indicates the implementation of the ter-
ritorial structure reform and amalgamation of communities
for more efficient resource management and development
of territories. Lithuania is marked by a stable number of
3180-3264 communities, while Poland also shows a mod-
erate increase since 2018 by 30 communities in 2022. As for
the revenues of territorial communities, Ukraine has a cer-
tain decrease by 13%, so it remains lower compared to Lith-
uania, which has a 2% increase in income, while Poland has
a decrease in income by 6%, but still has more income from
territorial communities compared to Ukraine. The gener-
al trend is towards economic growth and stabilization, but
different countries are developing at different rates and ap-
proaches. The assessment of the level of citizen and stake-
holder engagement revealed the importance of their role in
shaping local economic development strategies.

The analysis of the use of technology to improve the
productivity of local economic development allows identi-
tying key aspects that affect the effectiveness of community
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development. It was conducted on the example of Ukraine,
considering its historical and economic context. According
to the analysis of the local e-democracy index in Ukraine
for 2018-2020, there has been a positive growth in most cit-
ies, with more than 70% growth rate in Ivano-Frankivsk,
Ternopil, and Kyiv, but other cities such as Lviv, Odesa, and
Kharkivalsohaveafairly high average value ofabout 56-67%,
indicating an improvement in the interaction and influence
of citizens on local governance and development processes.

The study of the mechanisms of cooperation and coor-
dination between different levels of government, consider-
ing global and local challenges, highlights the need to com-
bine global and local initiatives to achieve sustainable and
balanced economic development. In addition, the activity
of citizens, manifested through appeals to local govern-
ments, indicates their interest and participation in resolv-
ing issues related to their lives and communities. Based on

development policies, contributing to the formation of a
sustainable and competitive environment for communi-
ties, considering their needs and resources.

The system of local economic development manage-
ment is a critical topic for further study in light of current
challenges and extraordinary circumstances. The develop-
ment of effective partnership mechanisms between govern-
ment institutions, business and civil society has proven to
be a key factor in ensuring the sustainable and balanced
development of local communities, especially in unfore-
seen situations such as martial law. Therefore, further study
of this topic is of great importance for the adaptation of
public initiatives and management decisions, ensuring the
sustainable development of local communities in the face
of uncertainty and difficulties.
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Cuctema ynpaeniHHs
MiCLLeBUM €KOHOMIYHUM PO3BUTKOM rpomMajg

TetaHa BanepiiBHa ®efopeHKo

AcnipaHT
MukonaiBCbkui HalioHalbHWIA arpapHui yHiBepcuteT
54008, Byn. leoprisa lNoHragse, 9, M. Mukonais, YKkpaiHa
https://orcid.org/0000-0007-5946-9493

AHoTauif. Y cyJacHMX YMOBax CTa/l0 BOXIMBUM 3aBJAHHAM IIiJTPUMKA Ta CTUMY/IIOBAHHA MiCII€eBOTO €KOHOMiYHOTO
PO3BUTKY TPOMA/] 3 METOIO ITOJIIIIIIEHH S )KXUTTEBOIO PiBHA HACEIEHH I Ta CTBOPEHHS CTIMIKMX Ta KOHKYPEHTOCIIPOMOXKHUX
TPOMAJICbKMX CTPYKTYp. MeTo0 IbOro MOCIPK€HHA € BUBYEHHA CUCTEMM YIPABIiHHA MiCIIeBUM €KOHOMiYHUM
PO3BITKOM I'POMaJi, [0 CTA€E BCe Oi/IbII aKTyaIbHUM 3aBIaHHAM Y KOHTEKCTi COLIia/IbHOT0, eKOHOMIYHOTO Ta IO TMYHOTO
PO3BUTKY CYYaCHUX CYCIINBCTB. B pesy/braTi poBeeHHs JOCTiIKeHHs 6Y/I0 OTPMMAHO TaKi pe3y/IbTaTi: 3a JOIIOMOT0I0
BUCOKOAKICHMX faHMX i3 BumaHHA Local economic development: Models, resources and financing tools posrianyto
pisHi Mopfesni Ta MigXOAM [0 YIpPaB/IiHHA MiCUEBMM €KOHOMIYHMM PO3BUTKOM T'POMAJ|, BK/IIYAI4M LIEHTPasli30BaHi
Ta JELIeHTPa/i30BaHi CUCTEMM, a TAaKOXX BapiaHTM 3aJy4eHHS TPOMAJAH O IPUIMHATTA pillleHb; 3a JOIOMOIOIO
CTATUCTUYHUX JpKepen IHpopManiliHO-aHaTITMYHOI CUCTEMM MOHITOPMHIY CTaTMCTMYHMX Ta aJfMiHICTpaTMBHMX
IIOKA3HUKIB TepuTopialbHMUX IpoMaf, Statistics Portal of Lithuania, Statistics Poland 6yB nmpoBenenmit IOpiBHANTbHNI
aHa/Ii3 CUCTEM VIPaBIiHHA MICIIeBUM PO3BUTKOM rpomaj B YKpaiui, ITonbmi, /IntBy; 6yn1o mpoaHani3oBaHO piBeHb
y4acTi TPOMafiiH Ta CTEVKXO/NAEpiB y Ipoljecax IPUIHATTS pillleHb Ta po3poOIi cTpareriit MiCI}eBOro eKOHOMI4HOrO
PO3BUTKY; OLIIHEHO BUKOPMCTAHHSA T€XHOJIOTIN /1 IiIBUILIEHHS IPOLYKTUBHOCTI MiCII€BOr0 EKOHOMIYHOTO PO3BUTKY 3a
TOIIOMOTOI0 IPYHTOBUX JOCTIIPKeHb 3 IleHTpy po3BUTKY iHHOBaILill; JOCTIPKEHO Ta MOPiBHAHO MeXaHi3MI CITiBIIpalji Ta
KOOPAMHALIL MK piSHMMM PiBHAMU yPAAY 3 BIUIMBOM YMHHMKIB; IIPOAaHA/Ii30BaHi TEPUTOPia/JbHi TpOMajiy 3 perioHaMun
LIOI0 3B€PHEHHSA T'POMAJISAH 3 IUTaHb [ifA/IbHOCTI OpPraHiB MiCL€BOrO CaMOBPsAJYBaHHS 3a JIOIIOMOIOX CTaTUCTUYHUX
HaHVX 3 cailTy Jep>kaBHOI ycTaHOBM “YpAMOBMII KOHTAKTHMII LIeHTP ; po3poOieHi pekoMeHpmalil Ta cTparerii s
BJJOCKOHAJIEHHSA CUCTEMM YIIPaB/IiHHA MiCIleBMM €KOHOMIYHMM PO3BUTKOM IpoMaj,. JloC/miKeHHA CYCTeMU YIIpaBIiHHA
MiCLI€BMM €KOHOMIYHMM PO3BUTKOM I'POMAJ| MA€ BEIMKY IPAKTUYHY 3HAYMMICTDh y Cy4acCHUX YMOBAX, Jie CIPUATINBE
€KOHOMIiYHe CepefoBMIle Ha PiBHI MICUEBMX TPOMAJ, € BaXIMBMUM YMHHUKOM J/I IIOJMIIUEHHS >XUTTEBOIO PiBHA
HaceJIeHHA Ta CTBOPEHHA CTiMIKMX Ta KOHKYPEHTOCIPOMOXXHIX IPOMAJICbKIX CTPYKTYP

KntouoBi cnosa: ingpacTpykTypa Ta iHBeCTHILil; TapTHEPCTBO MIX ceKTopaMy; epeKTUBHICTb pecypciB; MifBUIIeHH
KOHKYPEHTOCIIPOMOXXHOCTI
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