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M Abstract. The issue of structural changes is poorly researched and unresolved in the assessment of sustainable
development in the countries of the world and remains relevant for many years. The purpose of the article was to clarify
the content of the issue of structural changes and justify the method of assessing the structural dynamics of the country’s
stable development to ensure its objectivity and reliability. To achieve the goal, an abstract-logical method was used to
determine the degree of solving the problem of assessing structural changes in the stable development of countries and
to develop a structural dynamic benchmark. The method of constructing an integral key figure of structural dynamics
was used to determine the level of a country’s stable development using the example of Ukraine. The regression analysis
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benchmark, as the state is compared with it. This structural dynamic benchmark of the stable development of countries is
the main assessment tool. The new structural dynamic benchmark for the stable development of developing countries is
substantiated. In the calculation of the integral key figure of the structural dynamics of stable development, the base rates
of macroeconomic key figures that reflect this development were used. It is proposed to determine the factors influencing
the integral key figure of the structural dynamics of stable development. The range of [0.28; 0.35] represents the low
level of structural dynamics in Ukraine’s stable development. The practical value of the proposed approach to structural
change assessment in the country’s stable development lies in the possibility of rapid diagnosis and monitoring of these
changes for early correction of the negative consequences of phenomena that slow down development

M Keywords: sustainable development; structural dynamic benchmark; macroeconomic key figures; integral key figure;

determination of influencing factors

H INTRODUCTION

The main programme of human development formulated
by the United Nations is sustainable development. In the
concept of sustainable development, economic growth,
material production, and consumption in a healthy envi-
ronment are connected with the possibility of economic
system self-renewal without harming people’s livelihoods
in the future. It was clearly defined by the Brundtland
Commission that sustainable development is develop-
ment that meets the needs of the present generation
without compromising the ability of future generations to
meet their own needs (World economic situation..., 2024).
Therefore, the problems of sustainable development re-
main relevant, and methods of solving them need to be
improved. The latest publications for 2023 and 2024,
which explore various issues of sustainable development
that continue classical views and approaches to consider-
ing this phenomenon, are as follows.

The Y. Kharazishvili et al. (2023) research analysed and
suggested using traditional macroeconomic key figures of
aggregate demand and aggregate supply for the forma-
tion of institutional measures of market equilibrium to
achieve stable development of macroeconomic processes,
taking into account the phenomena of corruption, the in-
crease in the activity of innovative processes, a decrease
in imports, and an increase in exports and investments.
The positive conclusion of the authors is the provided
models of sustainable development of the economy at the
macroeconomic level for European Community member
states. Since sustainable development is a complex and
compound phenomenon that requires monitoring of in-
fluencing factors, P. Paridhi & R. Ritika (2024) consider
issues that hinder the transparency of the perception of
its reporting. They emphasise that the measurement of
key figures provides useful quantitative information for
assessing the risks accompanying sustainable develop-
ment at the macroeconomic level. However, the article
does not provide algorithms for evaluating development
results and adequate mathematical models.

Sustainable development at the macroeconomic lev-
el is possible on the basis of achieving economic secu-
rity, which in the context of sustainable development is
discussed in the article by G. Mazhara et al. (2023), which
provides results of forecasting macroeconomic key figures
of the functioning of the Ukrainian economy in the con-
ditions of war according to the scenario approach. At the
same time, none of the developed forecasts characterises
the state of the macroeconomic security level as optimal,
taking into account the structural changes in the branches

of the Ukrainian economy, which are inherent in the mod-
ern complex war-time conditions of business entities and
industries’ activity.

While previous authors considered sustainable devel-
opment at the macroeconomic level as a holistic phenom-
enon, many researchers analyse and develop proposals
considering its individual features, taking into account the
business conduct in certain countries and certain function-
al aspects. An important aspect of development in modern
conditions is its financing, proposals for which are outlined,
for example, in a study by C.E. Anton et al. (2024). This
scientific work provides an in-depth analysis of financing
sources and access to them in the context of sustainable
development and analyses the prospects and intentions of
entrepreneurs regarding the use of such sources in the fu-
ture. It would be expedient to substantiate proposals for
financing structural shifts between economic sectors.

Summarising the above publications on the problem
of sustainable economic development, it can be concluded
that, in general, this phenomenon arouses the increased
interest of researchers in the general definition of ana-
lytical methods, tools, and specific aspects of its compo-
nents, functional directions, and features of manifestation
in certain parts of the world and countries. However, what
remains unresolved is the issue of the composition of the
key figure system for measuring development as not only
stable but also sustainable, which differs by taking into ac-
count structural economic shifts, for which it is necessary
to justify the system of key figures, the benchmark of their
measurement. Therefore, the purpose of the conducted re-
search was to formulate and solve the issue of structural
dynamics of the stable development of countries, to de-
velop a method of its assessment, and to substantiate the
structural dynamic benchmark of the stable development
of developing countries.

B MATERIALS AND METHODS

In order to carry out the choice of methods and justifica-
tion of tools, it should be borne in mind that sustainable
development is defined as systematically managed devel-
opment and is carried out according to 17 goals. Moni-
toring of the implementation of sustainable development
goals is carried out according to 183 national indicators.
It should be noted that a large number of indicators cause
many problems, namely: it is difficult to organise an in-
formation collection system; an unambiguous definition of
individual indicators; problems in aggregating indicators
that are structured by components; lack of assessment of

9 -.I
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the structural dynamics of stable development. It should
also be noted that stability is a defining characteristic of
sustainable development, but this development is not the
same as stable development. Stable development is mani-
fested in the adaptation to various force majeure circum-
stances, the resistance of the socio-economic-ecological
system to destabilising factors, and the ability to dynami-
cally change structurally to achieve set development goals.
In view of these issues, for the objectivity of the compar-
ative assessment of the stable development of countries,
it is advisable to limit the number of indicators for each
of the components and use a method that complements
the quantitative assessment obtained on the basis of the
aggregation of indicator values. This method reflects not
only the increase in the size of the components, but also
the change in their qualitative content, the dynamics of
structural changes. The method of assessing the dynamics
of structural changes in a stable development involves the
analysis of a dynamic series of key figures reflecting its el-
emental state and the substantiation of the reference ratio
of the order of rates of their changes. The need to assess

the structural dynamics of stable development is explained
by the fact that this development is ensured not only by the
growth of components but also by a change in their quali-
tative content, the dynamics of structural changes.

To determine the assessment of the dynamics of struc-
tural changes in stable development, one should analyse
the dynamic series of key figures that reflect its elemental
state and justify the reference ratio of the order of rates
of their changes. By comparing two rankings — actual and
benchmark - consistency in the structural dynamics of sta-
ble development can be achieved. The integral coefficient
is calculated based on the Spearman and Kendell rank cor-
relation coefficients. Spearman’s rank correlation coeffi-
cient is based on deviations or rank differences, and Ken-
dall’s coefficient is based on rank inversions. It is believed
that the evaluation based on deviations characterises the
volumetric side of the movement, and the evaluation based
on inversions reflects structural dynamics (Malyarets et
al., 2019). Therefore, the method for assessing the dynam-
ics of structural changes in stable development was imple-
mented according to the algorithm presented in Table 1.

Table 1. An algorithm of the method for assessing the dynamics
of structural changes in stable development of the country

No. Stage name

Stage contents

Formation of a partial key figure system
for the assessment of stable development.

Theoretical and economic analysis. Matrix formation:

where X-matrix of key figure values of economic stability for the correspond-
ing period of time; X, -
m — the number of key figures reflecting the structure of the export-import
potential; n — the number of periods during which the analysis is carried out.

X= (xij)mxn’ (1)

the value of the i-th key figure in j-th time period;

2 | Justification of the dynamic structural benchmark.

Theoretical and economic analysis.

Calculation of basis rates in changes of key figure
values in the system.

where IX - the matrix of basis rates of key figure values; ix, - basis rates of
the i-th key figure.

Ix = (ixij)mx(n_l)’ (2)

Setting the ranks of key figures in each time period
4 according to the change rate of key figure values
in the system.

where P - the rank matrix of basis rates of key figures; p, — key figure rank.

P = (Pi) sy 3)

5 | Calculation of paired rank correlation coefficients.

Spearman’s coefficient:

where e, - the rank of the i-th key figure in a benchmark. Kendell’s coefficient:

where s, - the number of inversions for the i-th key figure of the real state of
the key ﬁgure system with its dynamic structural benchmark.

6%, dij
m(m2-1)

e j=1- ,where d;; = p;; — ¢;), 4)

4% Sij
m(m-1)

) ®)

O j=1—

Calculation of an integral key figure
of the structural dynamics of stable development.

where [ - is the value of the integral indicator of the structural dynamics of
sustainable development in the j-th period of time.

L= (14re (147 ) (6)

J 4 2

Determining the consistency of change rates
7 for key figures using the concordance coefficient
according to the formula.

where W - the concordance coefficient value; § = 3%, (27=1 pij

12XS

W= ©)

n2(m3-m)’
m+1
)
2

Determining the influence of factors

8 on the structural dynamics of stable development.

Paired regression dependencies.

Source: the authors’ improvement of the method described in L.M. Malyarets et al. (2019)
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The value of the integral key figure of structural
changes in the country’s stable development belongs to the
interval [0,1] and is interpreted as follows: the closer the
calculated key figure value is to 1, the more the structure
of the country’s stable development in the j-th time period
corresponds to the benchmark.

H RESULTS

A great contribution to the formation of sustainable de-
velopment theory was made by such famous development
researchers as J. Butlin (1989), H.E. Daly (1991), N. Georg-
escu-Roegen (2011) and many others. Depending on pro-
fessional interests, researchers pay attention to the devel-
opment of narrow issues for explaining the results of its
implementation. Thus, academic economists in their re-
search paid more attention to well-being, profit, and cap-
ital accumulation. Ecologists mostly focused their atten-
tion on environmental assessment. Scientific geographers
studied sustainable development in land use planning.
But many scientific problems in the study of sustainable
development, such as structural shifts in the branches of
the country’s economy and global economic relations, re-
mained outside the attention of scientists. According to the
United Nations, there are about 1,348 publications dedi-
cated to the discussion of sustainable development issues
(The 17 goals, n.d.).

It should be noted that the substantiation of the dy-
namic structural benchmark of stable development is an
important stage on which all other stages depend (Kolo-
diziev et al., 2017). The dynamic structural benchmark of
stable development is a management tool for evaluation,
as the state of this development is compared with it. The
results depend on this tool in the method of assessing the
dynamics of structural changes in stable development. This
benchmark is proposed to be formed on the basis of the
theoretical and logical analysis of scientists’ research and
to take into account the existing legislative documents. To
justify the dynamic structural standard of stable develop-
ment, one should use both the rating of the components of
sustainable development, defined by the UN, and the ex-
isting laws in the economy regarding the relationship be-
tween change rates of key figures. However, regarding the
relationship between key figure change rates in the system,
A.O. Melnyk (2014) believes that there should be such a
subordination: the change rate of the average salary (T)
should be less than the change rate of the volume of indus-
trial products sold (T) and, accordingly, the change rate of
nominal GDP (T,,,,). Only under such conditions will there
be an increase in the change rate of direct investment in
Ukraine (T)) (Bogolyubov et al., 2018):

L. Malyarets et al.

T>T,

NGDP

>T >T, >100%. 8)

It should be noted that many scientists studying de-
velopment issues recommend the relationship between
change rates of economic indicators, which reflects the
dynamics of structural changes. Scientist A.S. Galchyn-
skyi (2009) also investigated the relationship between key
figure change rates, considering the causes of world devel-
opment crises. He believes that the low change rates in the
volume of sold products affect the decrease in the export
of goods and services and the increase in imports, and rec-
ommends increasing change rates in the volume of sold
products (T,) over change rates in exports (T,) and imports
of goods and services (T, and change rates of a country’s
public debt (T, ):

T,>T, >T,>T, >100%. ©9)
The famous scientist S.K. Ramazanov et al. (2012)
claims that the appropriate ratio of key figure change rates

for the development of the country is as follows:
T>T,

NGDP> Tip > Tcpd > 100%’ (10)

where T, - change rates of direct investments; T, . ,— change
rates of the nominal GDP; T, - change rates of the volume
of sold industrial products; T_, - change rates of a coun-
try’s public debt. There are well-known justifications for the
economic stability benchmark of the macroeconomic sys-
tem, where the following benchmark of the ratio between
key figure change rates is proposed (Malyarets et al., 2019):

0>0Q

~NGDP

>Q,>0,>0,,>0,>Q,>0,>0,>Q,, (11)
SIp g CP € m as sa ul
where Q, - growth rate of direct investments; Q, ., ,— growth
rate of the nominal GDP; Q- growth rate of the volume of
industrial products sold; Q. — growth rates of a country’s
gold and foreign currency reserves; Q_, — growth rates of a
country’s public debt; Q, — growth rates of goods and ser-
vices exported; Q, — growth rates of goods and services im-
ported; Q, — growth rates of the average salary; Q_ - growth
rates of salary arrears; Q , — growth rates of the unemploy-
ment level. One can continue citing the opinions of scien-
tists regarding the key figure change rate relation in the
economy, but when summarising them, it is recommended
to use the structural dynamic benchmark of the country’s
stable development, which is provided in Table 2. The meth-
od of assessing the dynamics of structural changes in stable
development involves the calculation of an integral key fig-
ure that uses the basis rates of partial key figures (Fig. 1).

Table 2. Structural dynamic benchmark of country’s stable development

Z
S

Growth rates of macroeconomic key figures

The rank of the key figure
basis rate in the benchmark

Growth rates of Nominal GDP of Ukraine per capita, USD (IX1)

1

Growth rates of Gross foreign debt, million USD (IX2)

Growth rates of Average salary per full-time employee, UAH (IX3)

Growth rates of Current expenses for environmental protection, thousand UAH (IX4)

Growth rates of Economically active population aged 15-70, in total, thousand persons (IX5)

Growth rates of Registered unemployed, thousand persons (IX6)

Growth rates of Volume of sold industrial products (goods, services), million UAH (IX7)

||\ | WD =

Growth rates of Export of goods, million USD (IX8)

O |ON Ut ||

11 -II
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Table 2. Continued

. The rank of the key figure
No. Growth rates of macroeconomic key figures basis rate in the bersl,chgnlll ark
9 | Growth rates of Import of goods, million USD (IX9) 9
10 | Growth rates of Net international investment position, million USD (IX10) 10
Source: calculated by the authors based on State Statistics Service of Ukraine (n.d.)
2.000 IX1 1.200 1X6
1.500 1.000
1.000 0.800
0.500 0.600
0.000 2015 2016 2017 2018 2019 2020 2021 2022 gigg
1.100 X2 0'0002015 2016 2017 2018 2019 2020 2021 2022
1.050 3.500 X7
1.000 3.000
0.950 2.500
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000 Laoo s
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0.500 0.000
0.000 2015 2016 2017 2018 2019 2020 2021 2022
2015 2016 2017 2018 2019 2020 2021 2022
X9
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0
20152016 2017 2018 2019 2020 2021 2022

Figure 1. Key figure basis rates of the structural dynamic benchmark of stable development of Ukraine

Note: IX1 - the basis rate of the nominal GDP of Ukraine per capita; IX2 — the basis rate of the gross foreign debt; IX3 —
the basis rate of the average salary per full-time employee; IX4 — the basis rate of the current expenses for environmental
protection; IX5 — the basis rate of the economically active population aged 15-70; IX6 — the basis rate of the registered
unemployed persons; IX7 — the basis rate of the volume of sold industrial products (goods, services); IX8 — the basis rate of the
export of goods; IX9 - the basis rate of the import of goods; IX10 - the basis rate of the net international investment position

Source: made by the authors based on Macroeconomic indicators (n.d.)
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The analysis of Figure 1 shows that there is a different
trend in the key figure basis rates of the structural dynamic
benchmark of stable development. As a result of the imple-
mentation of the proposed algorithm for the method of as-
sessing the dynamics of structural changes in the country’s
stable development, the value of the integral key figure was
obtained, the dynamics of which are shown in Figure 2.

I

s

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

0
2015 2016 2017 2018 2019 2020 2021 2022

Figure 2. The value of the integral key figure
of the structural dynamics
of stable development of Ukraine
Note: I -integral key figure value of the stable development
structural dynamics
Source: made by the authors

As shown in Figure 2, the levels of structural dynamics
are not high; therefore, the ratio of key figure change rates
for stable development in Ukraine should be managed.
At the same time, the concordance coefficient is equal to
0.4423, which also indicates a low level of consistency of
key figure change rates in the system. An integral key figure
value of the structural dynamics of the stable development
of Ukraine varies from 0.287 to 0.349, that is, in the interval
[0.28; 0.35], which is low and requires urgent development
of management measures to correct this situation. To de-
termine directions of influence on the ratio of key figure
change rates of stable development, it is recommended to
calculate the dependence of the integral key figure of struc-
tural dynamics on the specified partial key figures. At the
same time, R? coefficients of determination were calculated:

0.083 + 22, R? = 0.892;

Y 10:¢
I,= (0123 2% Rz = 0,012;
1X2

Iy =

= 5, R? = 0.037;
$ 7 3455-22Y
- 1 2 _ .
I, = 3.32770&?3 0.0217;
I, = [0.081+22 Rz =0.137,
1X7

0.085 + 2222 R? = 0.723;
X8
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I, = [0.073+%2 g2 = 0.117;
1X9

I, = [0.092 +2%2, R? = 0.024.
1X10

The equation of the dependence of the integral key fig-
ure of structural dynamics on the specified partial key fig-
ures, which are accompanied by a coefficient of determina-
tion greater than 0.6, indicates an effective way to change
the structure of stable development and increase its overall
level. In these studies, the level of structural dynamics of
Ukraine’s stable development is influenced by Ukraine’s
nominal GDP per capita, the average salary per full-time
employee, current costs for environmental protection, and
the export of goods. Changing the rate of determined influ-
encing factors will have an effective influence on structural
changes and, as a result, will affect the increase in the level
of stable development in the country.

Thus, the country’s stable development is conditioned
by the appropriate structural dynamics, the benchmark of
which should be justified on the basis of current national
conditions and taking into account the global Stable De-
velopment Program. In assessing structural changes in the
country’s stable development, it is necessary to rely on its
17 goals, which are determined by the appropriate system
of indicators. To carry out the assessment, it is advisable to
use the proposed algorithm for assessing structural chang-
es in the stable development of the country. It is recom-
mended to substantiate the structural dynamic benchmark
of a country’s stable development, taking into account the
rating of goals and recommendations of leading scientists
and practitioners regarding the ratio of change rates in
macroeconomic key figures.

m DISCUSSION

The proposed approach is of great importance in practical
activities as it allows for the express diagnosis and mon-
itoring of structural changes in stable development over
time. The assessment of structural changes in the coun-
try’s stable development, which is carried out on the pro-
posed basis, differs in objectivity, reliability, and scientific
reasonableness. The results of the conducted research are
significantly different from the existing ones, despite the
existing positive achievements in solving this issue.

The need to improve individual development measure-
ment indicators is evidenced by X. Zhao et al. (2024), who
examined the impact of natural resource extraction on the
ecological state of the environment and population health
using the example of the United States of America for 32
consecutive years until 2022. The authors suggest creating
green and blue natural centres and reducing the green-
house effect in order to achieve sustainable economic de-
velopment. The authors’ proposals are correct, but it would
be advisable to more clearly indicate the composition of
the indicator system for measuring stable and sustainable
development by taking into account the proposed factors.
Proposals for combining several important indicators for
assessing sustainable development at the macroeconomic
level are outlined in the article by D. Weng & Q. Xia (2023),
where the authors continue the theme of preserving natural
resources, promoting the development of human resources,
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and using financial sources for these purposes. The appro-
priate proposal of the authors is the use of inclusive financial
resources to achieve the specified goals. However, it would
be advisable to more clearly indicate the key figures that the
authors propose to measure the level of stable and sustain-
able economic development at the macroeconomic level.

The issues of analytical support, analytical tools in
the study of sustainable development processes are given
attention in a study by S. Proenca & E. Soukiazis (2023),
where authors emphasise such a phenomenon as entrepre-
neurship and its importance for achieving sustainable de-
velopment through the economical use of natural resources
for economic growth, taking into account innovations and
achieving social justice in society. It would also be appro-
priate to offer partial and integral key figures according to
the measures indicated in the article. An analytical toolkit
for determining the level of sustainable development is
proposed by R. Wang et al. (2023) to measure the connec-
tion between macroeconomic key figures of sustainable
development and the active use of renewable energy as the
main modern economic resource. Also, the authors investi-
gated the impact of technical innovations on economic de-
velopment. The authors investigate technical innovations
and develop measures to achieve sustainable development,
taking into account the listed factors. Their proposals are
correct, but the work does not clearly specify the key fig-
ures calculation sequence, which complicates their practi-
cal use for determining general indicators of sustainable
economic development.

Sustainable development is impossible without taking
into account changes in human capital. That is why some
scientists, like Z. Tokhtyyeva et al. (2024), pay considerable
attention to it as the most important development factor,
using the example of its newest direction, the green econ-
omy in Asia. The results of the article are justified, but it
would be appropriate to develop these studies from the
standpoint of measuring structural shifts in human capital
as a factor of sustainable development, which turns it into
a stable one. Proposals for the use of human capital in Latin
America are presented by A. Lopez-Concepcion et al. (2024).
This study examines human capital from the perspective of
the formation of labour values in Latin America and the
interaction between socio-demographic characteristics
and well-being. It would be appropriate to develop mod-
els for other regions of the world economy, which would
prove their typicality and substantial practical significance.

Covering the research of scientists A. Kazemikhasragh
& M.V. Buoni Pineda (2023) from different countries of the
world, for example, in West Africa, it is appropriate to note
the effect of certain factors that concern the population
of these continents. Thus, researchers from West African
countries conducted in-depth studies of poverty factors,
the state of the oil and petroleum products markets, and
the volume of tourist flows. And the increase in health care
costs will contribute to positive changes in the trends of
sustainable development, which should be taken into ac-
count in accordance with the deterioration of the global
epidemiological situation. The publication by H. Bartelings
& G. Philippidis (2024) sets out proposals related to a sep-
arate development goal set by the UN: the use of food prod-
ucts and food waste. Such proposals regarding the devel-
oped scenarios for achieving the development goal related
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to the specific consumption of food products and waste will
contribute to the improvement of the quality of working
life and the professional development of employees. How-
ever, the authors do not propose specific programmes for
retraining workers, and this makes it difficult to achieve
the development goal of providing food products to im-
prove the quality of life of the population.

The level of population development should primarily
contribute to the growth of sustainable economic devel-
opment in countries. J. Pokorny & A. Palacka (2023) wrote
about it and proved it on the built correlation and regres-
sion models. Sustainable economic development was ana-
lysed in accordance with the needs of A. Maslow’s pyramid
and the growth curve of S. Kuznets. The authors proved
that the main key figures affecting sustainable develop-
ment are the state of the labour market, wages on the la-
bour market, its equality between women and men, as well
as the workers’ health state. The proposals of scientists are
well-founded and can be applied to the analysis of key fig-
ures in the sustainable and stable development of countries.

Thus, the given results of the scientists’ research indi-
cate their difference from the results of the research pre-
sented in the article. Scientists mainly focus their attention
on the inclusion and definition of one or another charac-
teristic of the country’s stable development, but none of
them mentions the structure of this development in terms
of dynamics or the influence of relevant factors on the level
of development. The advantage of this approach is the pos-
sibility of effective control of stable development based on
adjusting the dynamics of structural changes.

B CONCLUSIONS
The following results were obtained in the study. The ex-
pediency of distinguishing the concepts of “sustainable de-
velopment” and “stable development” was established. The
necessity of managing structural changes for the stable de-
velopment of the country is substantiated. It is established
that, in order to manage stable development, the structural
changes of this development should be evaluated. The al-
gorithm of the method of assessing the dynamics of struc-
tural changes in the country’s stable development based on
the calculation of the influence of factors on the structural
dynamics of the country’s stable development has been im-
proved. The influence of factors on the structural dynamics
of the country’s stable development is often non-linear.
What is new is a well-grounded dynamic structural bench-
mark for the stable development of developing countries. In
the process of substantiating the dynamic structural bench-
mark of stable development, it is necessary to take into
account the current national conditions of the country’s
economy and the global Stable Development Programme.
The proposed appropriate number of key figures in
the dynamic structural benchmark of a country’s stable
development — ten main macroeconomic key figures. The
proposed list of macroeconomic key figures in the dynam-
ic structural benchmark of the country’s stable develop-
ment, namely: Nominal GDP of Ukraine per capita; Gross
foreign debt; Average salary per full-time employee; Cur-
rent expenses for environmental protection; Economically
active population aged 15-70, in total, thousand persons;
Registered unemployed; Volume of sold industrial prod-
ucts (goods, services); Export of goods; Import of goods;
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Net international investment position. The level of struc-  account both qualitative and quantitative structural chang-
tural dynamics of stable development in Ukraine is low; it  es, as well as identifying their benchmark tolerance values.
varies in the interval [0.28; 0.35]. In Ukraine, in order to

ensure stable development, it is urgently necessary to de- M ACKNOWLEDGEMENTS

velop management measures to adjust the change rates  None.

of relevant macroeconomic key figures. Further research

into issues of assessing the stable development of coun- M CONFLICT OF INTEREST
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OuiHKa CTPYKTYPHUX 3MiH CTIMKOro po3BUTKY KpaiHU

M AHoTauiga. [Tpo6reMa CTPYKTYPHUX 3MiH € ITOTAHO JOC/TiIKeHOI0 Ta HeBUPIllIeHOIO B OIliHIIi CTAJIOr0 PO3BUTKY KpaiH
CBITY 1 3a/IMIIIAETHCS AKTyaJbHOIO 6araTo poKiB. MeTOI0 CTaTTi 6y/710 YTOUHEHHS 3MiCTy ITPO6IeMM CTPYKTYPHUX 3MiH,
OOI'PYHTYBaHHSI METO/Y OIIiHKYM CTPYKTYPHOI AMHAMiKM CTiiIKOro pO3BUTKY KpaiHu i 3a6e3rneueHHst ii 06’ €KTUBHOCTI
Ta TOCTOBipHOCTI. [IJiT MOCSITHEHHSI MeTH Oy/JI0 BUKOPUCTAHO aGCTPAKTHO-JIOTIYHNI MEeTOM, — /IS BU3HAUEHHS CTYIIeHs
BUPIIIEHHST TPO6IeMY OIiHKM CTPYKTYPHMX 3MiH CTiliKOTO PO3BUTKY KpaiH Ta [JIs1 PO3POOGJEHHS CTPYKTYPHOTO
IVHAMIYHOTO eTayioHy. MeTop Mo6yaoBM iHTErpajbHOTO MOKA3HMKA CTPYKTYPHOI AMHAMIKM — JIJIs1 BUSHAYEHHS PiBHS
CTifiKOro pO3BUTKY KpaiHM Ha TMpuKIani YKpainu. PerpeciitHuit aHamni3 — 1Jis BU3HAU€HHS 3aJIeKHOCTiI CTPYKTYPHOIL
JMHAMiKV CTi/iIKOTO PO3BUTKY Bi OCHOBHMX ()aKTOPiB. BUSIBIEHO, 110 PE3Y/IbTATH OLiHKM CTPYKTYPHOI IMHAMIKM CTiIKOTO
PO3BUTKY 3ajeXaTb BiJl CTPYKTYpPHOTO AMHAMIUHOTO eTa/IOHY, OCKiJIbKM 3 HUM IMOPiBHIOETHCS CcTaH. Lleii CTpyKTypHMIt
IVHaMiUHMII eTaloH CTilKOro PO3BUTKY KpaiH € OCHOBHMM iHCTPYMEHTOM 3AilicHeHHs OLiHKM. OBIPyHTOBaHO HOBMIL
CTPYKTYPHMI IMHAMIUHMIT €TaJIOH CTifIKOTO PO3BUTKY KpaiH, SIKi p03BMBAIOTHCS. B 06umciieHHi iHTerpasbHOro MokasHuKa
CTPYKTYPHOI AVHAMIKM CTiliKOTO PO3BUTKY Oy/IM BUKOPUCTAHi OGAa3MCHiI TEMIM MaKpPOEKOHOMiUHMX TMOKA3HMKIB, SIKi
BiTOOPasKaIOTh 11eii PO3BUTOK. 3aMPOIIOHOBAHO BU3HAUaTH (HAaKTOPU BIUIMBY HA iHTErPAIbHMUIT MMOKA3HUK CTPYKTYPHOI
OVHaMiKM CTiiikoro po3BuTKy. diamason [0,28; 0,35] Bigob6paskae HM3bKMI piBeHb CTPYKTYPHOI AMHAMiKM CTabiIbHOTO
po3BUTKY Ykpainu. [IpakTuuHe 3HaU€HHS 3aIIPOMIOHOBAHOIO ITiIXOY 10 OLIiHKM CTPYKTYPHMX 3MiH CTilfKOTO PO3BUTKY
KpaiHu MoJsIra€ y MOKIMBOCTI 3[[i1ICHIOBATH eKCIIPec-AiarHOCTUKY Ta MOHITOPUHT IIMX 3MiH [IJ1S1 3aBUaCHOTO KOPUTYBaHHS
HeraTVMBHUX HACIIAKIB SIBUIL, SIKi CITIOBI/IbHIOIOTh PO3BUTOK

M KniouoBi cnoBa: cTanmii pO3BUTOK; CTPYKTYPHMIA AMHAMIYHUI €TaJIOH; MAaKpOEeKOHOMiUHi TTOKa3HMKM; iHTerPaIbHUIA
MTOKAa3HMK; BU3HAUEHHS ()aKTOPiB BIUIUBY
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Integrated approach to risk analysis in financial statements
to ensure economic security of the enterprise

M Abstract. In the current conditions of international turbulence, it remains particularly important to find new
approaches to analysing risks for enterprises to ensure their quality future functioning. In this regard, the study aimed
to propose one such approach, which would allow for assessment of the provision of economic security for companies.
The study used a systematic approach and forecasting method to analyse financial statements, applying a process
approach that includes evaluating the market position, external factors, and company reputation. This comprehensive
assessment helped to identify risks and find mitigation methods. Financial risks identified in the company’s statements
were categorised into market, credit, and liquidity risks. This approach was applied to Manas International Airport
Joint-Stock Company from 2017 to 2023. The systematic approach assessed the company’s stable market position,
positively impacting financial stability. Studying external factors, such as economic conditions and regulatory changes,
helped evaluate potential risks. The forecasting method assessed financial indicators like profitability, sales, and
assets, revealing positive trends: increased profitability, higher sales volumes and assets, and reduced debt load. These
trends indicate financial stability and effective control of risks, even in crises. Liquidity analysis showed sufficient
liquid assets to cover short-term obligations, emphasising financial stability. Thus, the company effectively manages
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financial risks. The results obtained in the framework of the study can be applied for further assessment of the economic
well-being of enterprises in Kyrgyzstan, both by government representatives and independent representatives

M Keywords: audit; diversification; liquidity; insurance; hedging

N INTRODUCTION
Financial statement risk analysis is the process of assessing
potential risks that could affect the financial results and
position of a company based on financial statement data.
This type of analysis is important for both internal and ex-
ternal users of financial statements, including the compa-
ny’s managers, investors, creditors, and analysts. Financial
statement risk analysis is pivotal in assessing a company’s
financial strength and performance, as well as identifying
potential threats and opportunities. It consists of several
approaches, and its main purpose is to determine the risks
that the company has at the moment, as well as to find
methods to avoid them, to prevent them from being real-
ised, or to reduce their negative impact. At the moment,
there are many approaches and methods for analysing fi-
nancial reporting risks, as stated by A.-I. Sabau et al. (2021).
Nevertheless, all of them have their flaws and shortcom-
ings, so it is not always possible to identify all the main neg-
ative indicators and related problems that may arise during
the long-term operation of the company. In this regard, the
proposal of new approaches of this kind remains relevant.
In the framework of this study, the proposals are aimed
primarily at enterprises in Kyrgyzstan. Numerous scholars
contributed to the approaches to risk assessment in enter-
prises (Rodriguez-Espindola et al., 2022; Alotaibi, 2023).
The methodology of enterprise financial risk manage-
ment was reviewed by B. Alieva et al. (2020). Researchers
described the importance of this component even though
it is impossible to fully protect against price impact. They
also noted the existing knowledge gaps in this area among
managers, but do not offer effective approaches to hedging,
or methods to improve the quality of knowledge among
employees of enterprises. A. Kulustayeva et al. (2020) test-
ed hypotheses related to the impact of various financial in-
dicators on the profitability of insurance companies. They
confirmed the existence of a positive correlation between
financial leverage, firm size, and attractiveness; some other
relationships related to profitability and growth potential
were also considered. However, approaches to improve the
financial health of firms were not provided. Risk manage-
ment approaches of banks in Germany and Kyrgyzstan were
assessed by H.C. Brauweiler & N. Madmarov (2020). The
results showed that banks in Germany mainly face opera-
tional risk and banks in Kyrgyzstan face credit risk. It was
also shown that the German approach is generally more
effective, which may indicate the relevance of applying
some principles of local managers in the financial sector.
H.Ma et al. (2020) in turn assessed the risks of transnation-
al oil investments in Central Asia. They also formulated a
comprehensive assessment approach for this and proposed
methods to mitigate their impact on the company’s op-
erations. The peculiarities of the economic, social, polit-
ical and legal fields among entrepreneurs in Kyrgyzstan
were assessed by A. Generalov & O. Generalova-Kutuzo-
va (2021). At the same time, the scientists described what
negative and positive components of these spheres affect
the financial condition of companies.

Research conducted by scholars has already consid-
ered many aspects of enterprise financial risk, but some
aspects remain insufficiently studied. The lack of compre-
hensive approaches to financial risk control in the context
of Kyrgyz enterprises is an important problem. Attention
has been focused on developed countries or specific indus-
tries, while local approaches for Kyrgyz enterprises have
not been fully developed or adapted. Although there are
many studies on the impact of various financial indicators
on profitability, no specific recommendations have been
provided to improve the financial health of enterprises.
Studies that assessed risks did not always include sugges-
tions on how to reduce or avoid them. The lack of new ap-
proaches to financial risk assessment is also a significant
problem. Existing approaches to financial risk assessment
have their drawbacks and cannot always detect all negative
indicators. The need for new, more adapted methods for lo-
cal enterprises remains relevant. Long-term studies of the
impact of various risks on enterprises in the context of Kyr-
gyzstan have not been sufficiently covered. Thus, the main
objective of this study was to fill these gaps, to propose new
approaches to financial risk control that would meet the
specific conditions of Kyrgyzstan, and to provide specific
recommendations for improving the financial condition of
enterprises in this region.

B MATERIALS AND METHODS

Within the framework of the research, some approaches
were used to calculate the main liquidity and creditworthi-
ness ratios of companies by years from 2017 to 2023 was car-
ried out. One of the used indicators was the current liquid-
ity ratio, which shows the ability of the company to fulfil
its short-term obligations. It is determined by the formula:

CA
cr==2, (1)
where Cr — current ratio; CA — current assets; CL — current
liabilities. Another value is the value of quick liquidity,
which should remain at the level of one for a sufficient lev-
el. Its formula is as follows:

or = (QA‘C+”E)’ 2)
where Qr — quick ratio; I — inventories; PE — prepaid ex-
penses. Another value is the cash ratio. It was calculated
by formula:

— CaE

CaR ==, 3)
where CaR - cash ratio; CaE - cash and cash equivalents.
These three basic types of liquidity ratios are the main
ones, although there are many more. Another indicator for
calculating the level of riskiness of a company is its prof-
itability. The number of types of profitability also remains
very high, but for this study, it is worth citing only a few of
the main ones. The first type is the return on assets, the
calculation methodology of which is shown in formula:
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ROA = X 100%, 4

where ROA - return on assets; NI — net income; A — assets.
Another value is the return on sales, which is calculated as
follows:

S
ROS =3 x 100%, (5)

where ROS - return on sales; where S - sales. Another value
is the return on equity, the formula for calculating which
can be found in formula:

NI
ROE =2 x 100%, 6)

where ROE - return on equity; E — equity. A less frequently
used calculation is the return on fixed assets, which is cal-
culated as shown in formula:

_M
ROFA = — x 100%, 7

where ROFA - return on fixed assets; FA — fixed assets. Fur-
thermore, the asset turnover ratio was used in the analysis,
which is calculated as follows:

S
ATR ==, 8)
where ATR - asset turnover ratio. The financial dependence
indicator was also used, which reflects how large a part
in the structure of liabilities accounts payable has in the
structure of liabilities. Accordingly, the higher this indica-
tor is, the worse it is. The indicator is calculated as shown
in formula:

FDR = (CL+LTL)

x 100%, 9)
where FDR - financial dependency ratio; LTL - long-term
liabilities. Another indicator used is the inventory turnover
ratio, which shows how quickly the company’s inventory
turns over. The higher this indicator is, the better. It is cal-
culated as shown in formula:

CGS

ITR =<2,
Al

(10)

where ITR - inventory turnover ratio; CGS - costs of goods
sold; AI — average inventory. Based on these 10 indicators,
conclusions were formed about how risky the business pro-
cess is. Joint-Stock Company (JSC) Manas International
Airport was chosen to demonstrate the assessment process,
as it is one of the largest and most profitable companies in
Kyrgyzstan, and, in addition, has a lot of information avail-
able to analyse financial statements. Furthermore, within
the framework of the work, calculations according to Alt-
man Z-Score were used, the formula for finding the values
of which is as follows:

Z=12X,+ 14X, + 3.3X, + 0.6X, + 0.999X,, (11)
where Z - model value; X, - ratio of the difference between
current assets and liabilities to total assets; X, - net in-
come to assets ratio; X, - earnings before interest and taxes
value to asset ratio; X, - equity to debt ratio; X, — operating
income to assets ratio. Numerous scientific methods were
used in the research. Thus, the system method was used to
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depict the risks that affect the company’s activities within
a single system, where they interact with each other, affect-
ing its financial results. The forecasting method was also
used, which allowed us to assess the probable future trends
of the company’s development.

M RESULTS

The integrated approach to risk analysis in financial re-
porting to ensure the economic security of the enterprise
involves the integrated use of various techniques and tools
to assess potential threats and vulnerabilities that may af-
fect the financial condition and stability of the company.
This approach includes several key stages: risk recogni-
tion (their identification and classification: for example,
changes in interest rates, exchange rates, and operational
risks), risk assessment (using quantitative methods such
as sensitivity analysis, scenario analysis and others), risk
management (development of strategies and practices to
minimise the negative impact of risks on the company
through diversification, insurance, hedging) and the direct
integration of such a strategy into the planning, budget-
ing and control processes. Risk monitoring should be car-
ried out on an ongoing basis to assess changes in financial
indicators and identify changes in the level of risk and
timely response to them. The increased use of informa-
tion technology to collect, process and analyse risk data,
as well as for monitoring and reporting, also remains rele-
vant (Mosteanu & Faccia, 2020).

It is also worth differentiating force majeure from
risks. Force majeure is an event that is impossible to fore-
see, it is unpredictable and does not depend on the activ-
ities of the business. Accordingly, it cannot be managed.
On the contrary, risk can be assessed, the probability of
its occurrence can be determined, and it depends on the
actions of companies. This indicates that it can be man-
aged, proper preventive measures are taken. Thus, busi-
ness managers should address risk management as only in
this way they can reduce the sustainability of the company
in the long term (Kliestik et al., 2020). The main risk that
can be identified from a company’s statements is finan-
cial risk, which can be categorised into three others: mar-
ket risk (shows how market trends affect the value of the
business or the company’s future cash flows), credit risk
(shows the likelihood that the business will not be able
to pay its debts), and liquidity risk (reflects the likelihood
that the business will not be able to pay its obligations
when due). Nevertheless, an integrated approach to risk
analysis should be a more comprehensive phenomenon
than a simple assessment of financial indicators. Such
an analysis should include consideration of operational,
strategic, regulatory, reputational, and other types of risks
affecting the business. One of the characteristics of such
analysis is multidisciplinarity, i.e. integration of knowl-
edge and methods from different disciplines.

In such a context, there may be a need for collabora-
tion between different departments and divisions of the
organisation, such as finance, strategic planning, and oth-
ers, to get the right information to conclude the company.
Understanding risk management should be at the level of
a process approach, that is, a continuous cyclical flow that
includes the steps of identifying, assessing, monitoring,
and responding to risks, as well as auditing and adapt-
ing them (Dudek et al., 2023). It also remains relevant to
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assess the extent to which the current state of the com-
pany converges with its long-term development strategy.
In the process of data collection and analysis itself, it is
worth using the latest technology to simplify the process.
All this addresses the organisation as a single mechanism,
a system where risks in one area can affect other areas,

which requires a comprehensive approach to risk analysis
and full control at all levels. It is worth evaluating the pos-
sibilities of using the proposed methodology on a specific
example. Within the framework of this study, JSC Manas
International Airport was selected for this purpose. The
data in this regard are shown in Table 1.

Table 1. Data used in analysing financial risks of the selected enterprise in the period from 2017 to 2023, billion KGS

Value 2017 2018 2019 2020 2021 2022 2023
CA 3.85 3.25 4.87 4.07 8.54 13.17 13.14

CL 0.73 0.54 0.68 0.64 1.07 1.42 1.13

I 0.63 0.71 0.59 0.74 1.07 1.7 0.64
Monetary funds and equivalents 2.28 1.97 0.78 0.74 5.77 7.69 7.07
Net profit 1.79 1.63 2.11 0.62 4 5.3 5.24

S 7.1 5.83 7.23 3.69 10.12 15.05 9.03

E 9.52 10.32 11.55 10.91 14.52 22.54 32.53

A 10.89 11.06 12.46 11.73 15.8 24.2 33.83
Primary funds 6.34 6.92 6.84 6.93 6.55 10.22 18.98
LTL 0.64 0.21 0.22 0.18 0.21 0.23 0.18

Cost of sales 5.08 3.82 4.6 3.2 5.57 9.36 4.32

Source: compiled by the authors based on Kyrgyz stock exchange (2024)

As can be seen from Table 1, the company’s profits and
sales are increasing over time, as are assets, while debt is
only decreasing, as is the cost of sales. Already this indicates
good trends in the company. Formulas for the 10 values

were demonstrated in previous section of the article, the
calculation has been done to analyse the risks of the com-
pany. Table 2 demonstrates the calculated values for these
indicators for the company.

Table 2. Data of the company’s financial risk assessment indicators
and their change trend in the period from 2018 to 2023

Value 2018 2019 2020 2021 2022 2023 Trend
Cr 6.06 7.11 6.39 7.95 9.29 11.67 92.52
QR 4.73 6.25 5.24 6.95 8.09 11.1 134.7
CaR 3.67 1.14 1.16 5.37 5.42 6.28 71.11

ROA, % 14.74 16.92 5.31 25.35 21.91 15.47 4.96

ROS, % 52.65 58.03 31.46 64.08 62.19 26.69 -49.3

ROE, % 15.8 18.24 5.71 27.59 23.51 16.09 1.84

ROFA, % 23.56 30.83 8.99 61.09 51.87 27.58 17.09
ATR 8.67 11.08 5.56 11.22 10.86 7.7 -11.22

FDR, % 6.71 7.27 6.99 8.12 6.82 3.85 -42.66

ITR 5.69 7.05 4.81 6.17 6.75 3.69 -35.24

Source: compiled by the authors based on Kyrgyz stock exchange (2024)

To determine how qualitative data are sufficient to
define the company as financially stable and having no
significant risks within its business processes, it is worth
setting certain limits for the indicators. Thus, the Cr and
Qr indicators can be considered to be above 4-5, which is
observed in Table 2 throughout the period, and in 2023
this value becomes above 10. As for CaR, the normative
value is between 0.2 and 0.5, while it remains significantly
higher throughout the time. Profitability indicators can-
not have clear normative values: in this case, it is worth fo-
cusing on the trend, which for all of them remains positive,
which indicates the growth of all profitability indicators,
which is a positive factor for business development. It is
worth noting that even in 2020, which was a particular-
ly difficult year for the airline industry, the company was
able to remain profitable. The ATR value, which shows as-
set turnover, although it is below the 2018 figure, remains
within the normative limits for it (between 5 and 10). The
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FDR value indicates that the level of debt in the company
is negligible: long-term and short-term liabilities occupy
no more than 10% of the liabilities structure, while equity
capital occupies more than 90%. Value decrease in 2023 in
this case only once again shows the high level of stability
of the company. The last value is ITR, which also decreased
significantly in 2023. Nevertheless, this is caused by a sig-
nificant decrease in both the level of inventories and the
cost of manufactured products, which in general can be
considered positive trends. Thus, the JSC Manas Interna-
tional Airport, from the point of view of financial state-
ments, can be considered financially sustainable, even
considering the use of higher normative values for assess-
ing financial risks for Kyrgyzstan. Another indicator that is
quite often used to assess the probability of bankruptcy of
the company is Altman Z-Score. The value for the period
from 2018 to 2023 for the JSC Manas International Airport
can be seen in Figure 1.
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11 of the formation of international routes. In other words,
10 no significant problems could be found in the context of
air transport market development. To assess the impact
9 of changes in exchange rates on the company. It is worth
3 estimating the impact of foreign exchange gains/losses on
profit before tax. These data are shown in Figure 2.
7
70
6 60
5 50
2018 2019 2020 2021 2022 2023 40
Figure 1. Z score for the JSC Manas International Airport 30
in the period from 2018 to 2023 20
Source: compiled by the authors based on Kyrgyz stock 10
exchange (2024)
10 2018 2019 2020 2021 2022 2023

As can be seen from Figure 1, the z score is very high:
a value above 2.8 is already considered to indicate an ex-
tremely low probability of bankruptcy, whereas for the se-
lected company it is above 8 in the period from 2019, which
indicates an extremely high level of financial stability. The
increase in the value in 2019 is associated primarily with
a decrease in the level of long-term and short-term debt,
which was not at a high level even before. Nevertheless, a
comprehensive approach implies a deeper dive into the pe-
culiarities of the company’s activities to form conclusions.
It was mentioned above that within the framework of ana-
lysing the state of development of a company, it is impor-
tant to assess the market risk factor, i.e. it is necessary to
conclude how the current market trends affect the develop-
ment of an individual company. In this case, the situation
is special since the aviation industry is important for the
national security of the country, and therefore can count
on state support in case of problems.

In 2020, this area began to face problems due to the on-
set of the COVID-19 crisis and the restriction on air trans-
port, which caused the company to face certain difficulties,
which was also visible in the deterioration of financial in-
dicators during this period (Podra & Petryshyn, 2023). This
was also the reason for increased geopolitical instability in
the region. In JSC Manas International Airport, however,
the deterioration of the situation is not observed, and the
decrease in profitability indicators is due to the increase
in the value of assets rather than a decrease in profits. In
this regard, it is possible to conclude that the current glob-
al crisis trends do not have a significant negative effect on
the functioning of the company. Moreover, the industry
has opportunities for development in the future consider-
ing that there are still some difficulties in it, even in terms

Figure 2. Data on the ratio of foreign exchange
gains/losses to profit before tax for the period
from 2018 to 2023, %
Source: compiled by the authors based on Kyrgyz stock
exchange (2024)

The impact of changes in foreign exchange rates main-
ly had a positive effect on the company’s profitability (with
the exception of 2019). In 2020, income from changes in
exchange rates accounted for more than 60% of the com-
pany’s total income. However, there was a sharp decline
after 2020, which should be analysed and understood for
further planning and financial risk management. This may
indicate that the company adheres to a competent strategy
in the context of changes in exchange rates and does not
receive a negative impact due to this factor. As for reputa-
tional risks, there are no significant problems in this con-
text, and difficulties related to the internal control of pro-
duction processes are solved by the company’s employees
after an independent audit. One of the components of the
company’s risk analysis is sensitivity analysis. Its essence
consists of the estimation of changes in the results of the
company’s activity depending on the decrease/increase
of its separate indicators, for example — revenue, and cost
price. In practice, each company should calculate individ-
ual indicators for which sensitivity analysis will be carried
out (Kupyra & Kyryshko, 2020). For the company analysed
in this study, the following variables were selected: reve-
nue, cost of sales, general and administrative expenses,
foreign exchange income and financial income. The valu-
ation data can be seen in Table 3 and Table 4.

Table 3. Statement of comprehensive income

of JSC Manas International Airport for the period from 2022 to 2023, thousand KGS

Core operating activities 2022 2023
Profit 8,112,140 9,030,791
Cost price -3,502,984 -4,321,352
Net profit 4,609,156 4,709,439
fOther income/expenses 369,914 478,530
rom operating activities
Costs of sales -5,640 -3,975
General and administrative expenses -343,211 -456,506
Operating expenses 21,063 18,049
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Table 3. Continued

Core operating activities 2022 2023
Profit from operating activities 4,630,219 4,727,488
Finance income 158,573 235,057
Finance costs -414 0
Other income/expense (income from
associa{edpsubsiéiaries) 111,253 392,417
Other income/expenses -20,170 6,034
Foreign exchange gains/losses 97,653 348,990
Total mcome/expaecrtlis\fitfir;m non-operating 346,875 982,498
Profit/loss from taxation 4,977,094 5,709,986
Income tax expense -457,390 474,884
Profit after tax 4,519,704 5,235,102
Source: compiled by the authors based on Kyrgyz stock exchange (2024)
Table 4. Sensitivity analysis of selected indicators
for JSC Manas International Airport for the period from 2022 to 2023
Profit -10%
Year 2022 2023
Effect on net income 1.63 1.58
Cost of sales +10%
Year 2022 2023
Effect on net income 0.704 0.757
General and administrative expenses +10%
Year 2022 2023
Effect on net income 0.069 0.08
Foreign exchange gains will decrease by 10%
Year 2022 2023
Effect on net income 0.0196 0.061
Decrease in finance income by 10%
Year 2022 2023
Effect on net income 0.0319 0.0412

Source: compiled by the authors based on Kyrgyz stock exchange (2024)

As can be seen from Table 3 and Table 4, different in-
dicators, when changed by 10%, show different impacts on
the final net profit. Nevertheless, from the analysis in Table
4, only revenue and cost of sales have any significant im-
pact. Thus, when revenue decreased by 10%, net profit de-
creased by 15.8%, and when the cost of sales increased by
10%, net profit decreased by 7.57%. Given this information,
it is worth assuming that the most effective strategy for the
company is to maximise revenue. Several methods can be
used for this purpose: firstly, increasing marketing efforts
to attract more passengers and airlines, both through more
active advertising campaigns and by improving loyalty
programmes and forming deeper cooperation with travel
agencies (Li et al., 2020). Additional investment in infra-
structure to make it more attractive and convenient for
passengers and airlines to increase both its capacity and
popularity among the population should also be effective.

Another option for risk assessment is probabilistic
analysis, which evaluates company data using statistical
data evaluation methods. Nevertheless, it is difficult to per-
form it based on available data for the selected company,
because the data on financial statements are available only
for the period from 2017 to 2023, i.e. for 7 years, based on
which it is difficult to build any model. Within the scope of
the work, it was possible to make only some estimation for
the available statistical data to be taken from the financial
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statements of the company. The results obtained regarding
the real net profit are shown in Figure 3.

5

4

2017 2018 2019 2020 2021 2022 2023

Figure 3. Data on real net profit
of JSC Manas International Airport (in 2017 prices)
for the period from 2017 to 2023, billion KGS
Source: compiled by the authors based on Kyrgyz stock
exchange (2024) and Kyrgyzstan inflation (2024)

Based on the data from Figure 3, a linear regression
formula was constructed in which the constant is 0.3735
and the coefficient near the dependent variable (order of
year from 1 to 7, where 1 is 2017 and 7 is 2023) is 0.8664.
This concludes that the value of the company’s profitability
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in real terms will be equal to 3.854 billion KGS (consider-
ing the standard deviation, which is equal to 0.785 billion
KGS). At the same time, the probability that the company’s
income in real terms will be higher is equal to 72%, and
the probability that it will become negative is very close to
zero (0.000046%). In other words, the company can become
unprofitable only in the case of a “black swan”, which is
also a sign of its financial stability. However, it is still worth
considering that the conclusions were made based on data
from only 7 years, and therefore may be inaccurate. More
data is required to form more accurate judgements.

As described above, an integrated approach to analys-
ing financial statement risks involves meaningfully more
information than simply analysing data from the financial
statements. This has been partially done above, as some
market trends have been considered, reputational risks
have been assessed, and the impact of the international
situation on the company’s future analysis capabilities has
been analysed. Nevertheless, a full-fledged analysis of this
kind is possible only in case of direct contact with the man-
agement of the company to understand internal trends,
processes, and development strategies, and assess the spe-
cifics of their practices. To fully assess and understand the
company’s risks, one should be either an auditor (exter-
nal or internal) or work directly in the company. However,
some common components of an integrated approach to
risk analysis can be applied without this information.

M DISCUSSION

Thus, the conducted study on risk analysis and economic
security of JSC Manas International Airport for the peri-
od from 2017 to 2023 revealed the financial stability and
risk tolerance of the company. The company as a whole
demonstrates positive trends of profit, sales, and asset
growth with simultaneous reduction of debt liabilities. The
calculated indicators confirmed high financial stability and
effective control of financial risks. Despite the challenges
of the COVID-19 pandemic and geopolitical changes, the
company was able to maintain profitability, indicating a
strong governance and risk minimisation strategy. Alt-
man Z-Score also confirms the extremely low probability
of bankruptcy and the high level of financial stability of
the company (Xhafka et al., 2023). Overall, the integrat-
ed approach to risk analysis of JSC Manas International
Airport’s financial statements demonstrates the compa-
ny’s strong position and its ability to effectively manage
financial risks, ensuring long-term sustainability. Howev-
er, the company’s managers should monitor changes in the
world to be able to quickly apply solutions in case of sud-
den changes in the geopolitical or economic situation, as
was the case at the beginning of the COVID-19 pandemic
(Nimani & Spahija, 2023).

Anew model on the principles of flexibility and sustain-
ability was proposed by D. Settembre-Blundo et al. (2021).
They proposed a conceptual model that combines strate-
gic and operational aspects of risk, which tries to link the
selected variables (different types of risks, the company
itself and the operations it carries out) through positivist
and qualitative interpretation. S. Pizzi et al. (2021) also
linked selected risks to sustainability objectives and there-
fore tried to categorise them according to their relevance.
The present study also addressed risk management as one

E. Nogoibaeva et al.

of the components of the qualitative development of the
company. The features of the integrated model, also de-
scribed in the paper, could be used for better identification
of risks, and thus for finding opportunities to face them.
Thus, the application of the recommendations outlined in
this study can significantly improve the ability of compa-
nies to reduce the risk of any risky situations.

The assessment of risks of overseas investments on
the example of Haier Group following international fi-
nancial reporting standards was carried out by B. Zhong et
al. (2022). Researchers categorised the risks into macro
and micro risks, with macro risks being those that cov-
er international political crises, fluctuations in economic
development, market changes, legal problems, cultural
integration problems and epidemic risks, and micro risks
being the reduction in the cost of enterprise operations
and fluctuations in international exchange rates. To assess
and identify these risks, the z score and the event analysis
method were used, combining qualitative and quantitative
approaches. The conclusions they have formed advised the
importance of combining the efforts of governments and
society with a robust domestic system can help enterpris-
es balance the benefits and risks of overseas investment.
This study did not distinguish between micro and macro
risks but also used Altman Z-Score, which is a fairly effec-
tive method of calculating the probability of a company’s
bankruptcy. Its application in current conditions, especial-
ly in the case of customising it to apply to the realities of
individual industries and countries.

A multidimensional approach to the assessment of
corporate financial risk was described by M.S. Colak (2021).
He proposed the use of two innovative composite indices
designed to assess the financial condition of non-financial
firms. The indices they described were adapted specifically
for the conditions of Turkish firms, while they outperform
the original Altman Z-Score in terms of accuracy. The anal-
ysis shows that firms with open currency positions tend
to have lower scores on the selected indices, indicating a
higher vulnerability to economic shocks. This vulnerabil-
ity is more pronounced for smaller firms, which also con-
stitute the majority of firms in the distress zone despite
their smaller share in total assets, and conversely, larger
firms with better currency control predominantly occupy
the safe zone (Spytska, 2023). In this study, Altman Z-Score
was used to form conclusions regarding the assessment of
the bankruptcy risk of the selected firm but without intro-
ducing any modification to it. To assess the financial stabil-
ity of the analysed company addressing the inherent risks
of Kyrgyzstan, a higher bar was chosen during the analysis
of individual financial indicators to conclude the stability
of the company, and to increase their accuracy.

The importance of financial reporting as a crucial tool
for identifying and systematising business risks in account-
ing was shown by E.W. Babuska (2021). The study suggested
the use of specific analytical financial indicators to facil-
itate risk analysis, allowing detailed characterisation and
systematisation of risks based on their visibility in the
components and items of financial statements. The study
also noted that while financial reporting is publicly availa-
ble and serves as a valuable resource for various stakehold-
ers, including investors, to identify and assess risks, it does
not cover risks related to social and environmental issues,
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making it increasingly relevant over time to create reports
that can assess these risks as well. The present study also
proposed quite clear financial indicators for analysing the
financial condition of the enterprise and described methods
of forming assessments about the situation in this context.
However, it is worth noting that in the world at the mo-
ment it is more and more common to submit reports that
disclose not only financial but also other indicators of the
company’s activity (Stender, 2023). Thus, the spread of this
type of reporting culture in Kyrgyzstan would make it easi-
er to analyse risks and the overall situation of the company.

H. Wu et al. (2022) evaluated the financial fraud risk
analysis based on data from financial statements. Research-
ers noted that fraud corporations tend to hire audit firms
that have previously issued standard unqualified opinions
to other fraud organisations and that auditors with expe-
rience in auditing fraud are likely to continue working for
fraud corporations after a change of employment. In other
words, they believe that there should be some changes both
in the processes for selecting auditors to detect fraud in
companies and also in terms of the approaches to evalu-
ating financial statements themselves. This study did not
focus on the possibility of auditors acting in bad faith when
preparing financial statements, but it is worth recognising
that this is a widespread problem and that public authori-
ties should take appropriate measures to counter it.

The overall results of the risk and economic security
study of JSC Manas International Airport for the period
from 2017 to 2023 confirmed the financial stability and high
level of risk tolerance of the company. The company gener-
ally demonstrates positive trends in the growth of profits,
turnover and assets, while reducing debt. The calculated
indicators confirmed high financial stability and effective
control of financial risks. Despite the challenges of the
COVID-19 pandemic and geopolitical changes, the compa-
ny has managed to maintain profitability, which indicates
a strong strategy. The Altman Z-Score also confirms the
extremely low probability of bankruptcy and the high level
of financial stability of the company. In general, the inte-
grated approach to risk analysis of the financial statements
of JSC Manas International Airport demonstrates the com-
pany’s strong position and its ability to effectively manage
financial risks, ensuring long-term sustainability. However,
the company’s managers should monitor changes in the
world to be able to quickly apply solutions in the event of
sudden changes in the geopolitical or economic situation,
as happened at the beginning of the COVID-19 pandemic.
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and investment development of enterprises in the post-war period

M Abstract. Innovation and investment development a key factor that will influence the recovery and development of
enterprises in the post-war period. Investments in innovations can become a source of economic growth after the war,
which will stimulate the creation of new jobs, and increase the productivity and competitiveness of enterprises, which
will contribute to the development of all sectors of the economy. Thus, the study aimed to identify the main problems
and opportunities for investment and innovative business development in the country in the post-war period. Theoretical
research methods such as generalisation, statistical analysis, in particular, data aggregation and sample grouping, and
analysis of development indices were used to achieve this goal. The study, based on the analysis of key factors, substantiated
the relationship between investment and innovation, as well as between investment opportunities and financial results
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of business entities. Several key issues that hinder the innovation and investment development of enterprises in Ukraine
and will have an impact in the future were identified and analysed in detail using statistical data, including the lack of
financial resources, lack of proper infrastructure, problems with human resources, and corruption, which significantly
affects Ukraine’s position in certain international investment ratings, resulting in difficulties in attracting foreign capital.
It was established that all the above problems were significantly escalated as a result of the war. The features of innovative
activity of enterprises in the conditions of war were studied and the main directions of support required by business in this
area were formed. The necessity of comprehensive state support to stimulate the innovation and investment development
of enterprises in the post-war period was substantiated. The results of the study can be used by public authorities, business
entities and the scientific community dealing with the issues of innovation and investment activities of enterprises

M Keywords: competitiveness; financial resources; economic recovery; infrastructure; government support; financial

incentives

N INTRODUCTION

The war that has been going on in Ukraine since 2014 has
triggered transformational changes both at the national
level and at the level of business entities, which have par-
tially or completely changed their operating conditions,
from reorientation to new, European, markets to relocation
of production facilities and revision of business strategies.
The challenging socio-economic conditions currently pre-
vailing in Ukraine have a significant impact on business
development. New problems that business entities face all
the time require rapid adaptation to modern realities. The
innovation and investment component can become a cat-
alyst for restoring and unlocking the economic potential
of enterprises, both now and after the end of the war. The
innovation and investment development of enterprises in
the post-war period is critical for economic recovery and
further sustainable economic growth. As a result of the war,
businesses faced destroyed infrastructure and production
capacity, as well as economic instability. Therefore, oppor-
tunities for innovative solutions and investment projects
need to be created to help restore production capacity, in-
crease productivity, and provide a positive impact on the
economy (Garafonova et al., 2023).

The problems of innovation and investment activity
in the period of post-war reconstruction of Ukraine were
studied by V. Levytskyi & S. Radynskyi (2023). The au-
thors concluded that the regulatory framework needs to
be improved to ensure the development of the country’s
innovation system and the gradual application of the prin-
ciples of attracting public investment and managing inno-
vation. However, they did not indicate what exactly in the
legal documents should be changed to promote innovation
and stimulate investment, and how this will affect these
processes in the post-war period. The conditions for pre-
serving and post-war development of the innovation and
investment potential of Ukrainian enterprises were studied
by R.V. Mann & S.V. Makhno (2022). According to the re-
sults of the study, the researchers argued that the introduc-
tion and intensification of the investment and innovation
component in the activities of enterprises is a long-term
and systematic process that involves the comprehensive
work of both business entities and government agencies.
In particular, the authors proposed to develop an algorithm
for the practical implementation of legislatively enshrined
instruments aimed at stimulating both investment and
innovation activities, with an emphasis on protecting in-
vestors’ rights and expanding government programmes of
preferential business lending.

I.- 28

M. Panchenko (2023) dedicated considerable emphasis
to digital transformation as one of the key areas of post-war
revival and the development of innovation and investment
opportunities in the national economy. The author con-
cluded that the introduction of digital technologies into
the national economy will contribute to a more effective
disclosure of the innovation and investment potential of
Ukrainian business, as well as contribute to the modernisa-
tion of Ukrainian society, making it more adaptable, mobile
and ready for change. However, the study did not explore
how to implement digital transformation and how to en-
courage businesses to do so. O. Popelo & V. Malysh (2023)
noted that the prolonged economic changes caused by the
war create a need for accelerated implementation of inno-
vative solutions, which involves the use of new manage-
ment methods that should also consider the specifics of
state regulation and support for small and medium-sized
businesses, both during the war and in the post-war period.
In other words, the authors considered adaptive manage-
ment as a key approach that should be used by domestic
enterprises for innovation and investment opportunities.
0. Kulakov (2023) analysed the current state of innovation
and investment activity in Ukraine in his study. The results
obtained gave grounds to assert that the key indicators of
innovation and investment activity indicate insignificant
changes in this area, which hurts the competitiveness of the
Ukrainian economy. The author noted that the problems of
the low level of innovation orientation of enterprises and
the lack of investment attractiveness remain unresolved.

Despite the existing developments, the issue of factors
that influence the innovation and investment activities of
enterprises in the current crisis conditions remains insuf-
ficiently covered and the relationship between investment
and innovation of business entities in Ukrainian realities is
not sufficiently substantiated. Therefore, the study aimed
to identify the main problems and barriers in the innova-
tion and investment activities of Ukrainian enterprises and
assess the prospects for their post-war development based
on investment in innovative solutions.

B MATERIALS AND METHODS

To establish and substantiate the relationship between in-
vestment and innovation in enterprises, as well as to de-
termine the role of the state in investment and business
development, scientific studies were analysed. Theoretical
methods were used to analyse and interpret existing theo-
ries and concepts in the field of investment and innovation
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development, in particular, the generalisation of induction
and deduction. The relationship between the financial re-
sults of enterprises and their investment and innovation
activities was established. Using empirical data, based on
the method of formalisation, several barriers had been
formed that limit the innovation and investment devel-
opment of enterprises in Ukraine and will increase in the
post-war period. Analysis of statistical data published by
the State Statistics Service of Ukraine (Capital investment
by type..., n.d.; Capital investment indices..., n.d.; Expend-
iture on research..., n.d.; Net profit..., n.d.; Sources of fi-
nancing..., 2020; Implementation of innovations..., 2021;
Number of innovatively..., 2021) was carried out.

The structural analysis method, in particular, the share
indicator, which determines the relative contribution or im-
portance of a particular element in the formation of the fi-
nal result, was used to determine the share of expenditures
on research and development (R&D) about gross domestic
product (GDP), the share of implemented investments in
R&D in the total amount of capital investments, the share
of innovatively active enterprises in the total number of
business entities, as well as the share of the volume of sold
innovative products. To analyse investment and innovation
activity, the indicator of capital investment was used, since
it characterises the financing of costs incurred for the pur-
chase or production of both tangible and intangible assets,
including investments in the purchase, development, and
creation of rights to use natural resources, various proper-
ty assets, information technology products and databases,
patents, licences, and other copyrighted items. At the same
time, the dynamics of the capital investment index were
studied to determine the impact of inflation.

Based on the graphical method of grouping and dis-
playing data, which uses graphs to visualise and analyse
relationships to identify patterns, the trends in the change
in the capital investment index and the share of innova-
tive products sold in the total number of all products sold
by industrial enterprises in Ukraine were identified. Indi-
cators of time series analysis, particularly the growth rate,
which characterises the percentage rate of change relative
to a certain period, were used to determine the percentage
change in R&D costs in 2015-2022, official statistics for
2023 are not available. A sociological survey of Ukrainian
business conducted by the Institute for Economic Research
and Policy Consulting (Kuziakiv et al., 2023) was used to
assess the relevance of innovation activities of enterprises
in Ukraine during the war, and the key desirable factors for
Ukrainian enterprises to stimulate their investment and
innovation activities were formed.

M RESULTS

Innovation and investment activities involve enterprises
investing financial resources in the R&D of new, innovative
products, technologies, or processes to increase their com-
petitiveness and revenues (Hou & Feng, 2024). Several key
aspects can be identified. The relationship between innova-
tion and investment is key to the development of any econ-
omy (Cherep et al., 2021). Innovations contribute to the
creation of new products, services, technologies and pro-
cesses that can improve productivity, competitiveness and
quality of life. Investment, in turn, provides the resources
to implement innovative ideas and projects. Investment

M. Berdar et al.

provides financial support for R&D, the introduction of
new technologies and the creation of innovative products.
Without adequate funding, innovative projects may remain
at the conceptual stage or lack sufficient resources for ef-
fective development (Shabbir & Wisdom, 2020). Undoubt-
edly, investment and innovation activities stimulate com-
petitiveness. Innovations can help companies differentiate
themselves from competitors by creating unique products
or services (Audretsch et al., 2024). Therefore, investments
in such innovations allow companies to maintain or en-
hance their competitiveness in the market.

On the other hand, innovative activities create op-
portunities for additional capital attraction. Successful
innovation projects can attract new capital to compa-
nies or regions. Investors are interested in promising in-
novations that can generate high returns in the future
(Gongalves et al., 2024). Investing in innovation can create
new market opportunities for businesses and their inves-
tors. Innovations often open the door to new market seg-
ments or allow businesses to take leadership positions in
existing markets. In addition, innovation can lead to an
increase in the efficiency of resource use. Innovations can
contribute to more efficient use of resources, which in turn
can lead to increased profitability and lower costs (Ocadiz
Amador & Robles Acevedo, 2023). Therefore, investing in
such innovations is beneficial from an economic point of
view. Thus, innovation and investment are interconnected
and interdependent, as innovation requires investment for
its development, and investment can stimulate innovation,
which in turn contributes to the growth of both business
entities and the country’s economy as a whole.

The ability of enterprises to implement innovation
and investment projects is influenced by the performance
of their core business activities (Sinoimeri & Teta, 2023).
The profitability of an enterprise determines its financial
capacity and ability to invest in innovation. The relation-
ship between profitability and investment in innovation
can be viewed from several perspectives. The first is access
to capital for investment, i.e. firms with high profitability
usually have better access to capital. They can more eas-
ily raise funds through equity, bank loans, or corporate
bonds. This allows them to finance innovative projects and
research without significant financial constraints. In ad-
dition, companies with successful financial performance
attract investors and risk capital. Investors who see the po-
tential in enterprises with high profitability may be more
inclined to invest in innovative projects of this enterprise
(Liang et al., 2023). Another aspect is an accumulation of
internal reserves for innovation, i.e. high profitability al-
lows enterprises to build up internal reserves that can be
used to finance innovation. This is important because it re-
duces dependence on external sources of funding and the
risks associated with external loans or investments.

Businesses that are focused on long-term success
and strategic development may be more inclined to in-
vest in innovation, even if it requires significant upfront
costs. These organisations recognise that innovation can
be a key factor in ensuring long-term competitiveness
(Peng et al., 2022). Therefore, given all the above, it is pos-
sible to argue that an enterprise’s profitability determines
its ability and propensity to invest in innovation, which
in turn can contribute to its development and maintain
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competitiveness in the market. Before the full-scale war,
enterprises in Ukraine faced several challenges in inno-
vation and investment. Lack of financial resources was
one of the key barriers in this area. Many enterprises in
the Ukrainian economy had limited access to financial
resources for R&D, the introduction of new technologies

and the creation of innovative products, and the full-scale
war further impeded the development of innovation (Ma-
kohon & Adamenko, 2023). For example, R&D expendi-
tures in 2016-2022 grew by an average of only 1.07% per
year, and comparing 2022 to 2015, expenditures increased
by only 6.1 billion UAH (Table 1).

Table 1. Expenditure on R&D by type of work

Expenditure on R&D Including
Year ars Basic research, | Applied research, | R&D (experimental), Sh?re o B&D ®
e e million UAH million UAH million UAH expenditures in GDP, %
2015 11,003.6 - 2,460.2 1,960.6 6,582.8 0.55
2016 11,530.7 4.79 2,225.7 2,561.2 6,743.8 0.48
2017 13,379.3 16.03 2,924.5 3,163.2 7,291.6 0.45
2018 16,773.7 25.37 3,756.5 3,568.3 9,448.9 0.47
2019 17,254.6 2.86 3,740.4 3,635.7 9,878.5 0.43
2020 17,022.4 -1.34 4,259 3,971.4 8,792.1 0.41
2021 20,923 22.91 5,155.2 4,782.9 10,985 0.38
2022 17,117.8 -18.18 4,081.3 4,827.6 8,208.9 0.33

Source: compiled by the authors based on Expenditure on research and development by type of work by region (n.d.)

The share of expenditures on research in GDP for all
years was extremely small and averaged only 0.437% over
the study period. Over the period 2015-2022, this indica-
tor showed a downward trend, so when comparing 2022 to
2015, it is possible to establish that the share of expendi-
tures in GDP decreased by 0.22%. The lack of a developed
infrastructure for R&D significantly affects innovation

activity and development opportunities in this area.
Ukraine has an insufficiently developed scientific and
technical base and infrastructure that could meet modern
requirements, particularly the criteria of high technology,
for effective R&D, which hinders the innovation activity of
enterprises. The key aspect of this situation is the lack of
capital investment (Table 2).

Table 2. Capital investment figures for the period 2018-2022

Indicators 2018 2019 2020 2021 2022
Total capital investments, million UAH 578,726.4 623,978.9 508,217 673,899.3 409,660
Capital investments in R&D, million UAH 1,511.4 2,057.6 2,076.2 2,629.9 3,185.2
% of investments in R&D 0.2612 0.3298 0.4085 0.3903 0.7775

Source: compiled by the authors based on Capital investment by type of economic activity of industry by region (n.d.)

Despite the growth of capital investment in R&D in
2022, when the indicator grew by more than 20%, the capi-
tal investment index showed negative dynamics due to sig-
nificant inflationary processes caused by the war (Fig. 1).
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Figure 1. Dynamics of individual
capital investment indices, %

Source: compiled by the authors based on Capital
investment by type of economic activity of industry by
region (n.d.), Capital investment indices by type of economic
activity (n.d.)

The lack of appropriate human resources also has a sig-
nificant impact. The low level of skills of employees in some

Il- 30

sectors of the economy limited the ability of enterprises to
implement innovative projects and introduce new technol-
ogies. In addition, an unstable legislative framework and
the lack of effective tax support for innovative projects
created uncertainty and risks for businesses willing to in-
vest in innovation. Therefore, the number of enterprises
engaged in innovation and classified as innovation-active
is declining. Thus, the number of innovation-active enter-
prises in Ukraine in 2018-2020 decreased by 5,982 business
entities compared to 2016-2018 (Table 3).

Table 3. Innovation-active enterprises in Ukraine

. . . Share of innovatively active
Number of innovation-active ..
. enterprises in the total
enterprises . o
number of enterprises, %
2016-2018 2018-2020 2016-2018 2018-2020
8,173 2,281 28.1 8.5

Source: compiled by the authors based on Number of
innovatively active enterprises by type of economic activity
(2016-2018, 2018-2020) (2021)

The share of innovation-active enterprises in the total
number of business entities in 2018-2020 decreased sig-
nificantly, by 19.6%, compared to 2016-2018. Official sta-
tistics are available only for 2020, but the number of both
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business entities and innovation-active enterprises has
decreased over the past two years of the war due to the
occupation of the territories and economic instability. The
most negative dynamics are in the field of industrial en-
terprises, where the number of innovation-active business

M. Berdar et al.

entities decreased by more than 60% over the study pe-
riod. Accordingly, the share of the volume of innovative
products (goods and services) sold in the total amount of
all products sold by industrial enterprises in Ukraine is
constantly decreasing (Fig. 2).
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Figure 2. Share of innovative products sold in the total volume
of all products sold by Ukrainian industrial enterprises, %
Source: compiled by the authors based on Implementation of innovations at industrial enterprises (2000-2020) (2021)

As can be seen from Figure 2, despite a slight increase
in the indicator since 2017, Ukrainian industrial producers
have not reached the level of 2014. The main sources of

financing investment activity of enterprises in Ukraine are
internally generated resources, which are formed as a re-
sult of financial and economic activity (Table 4).

Table 4. Share of sources of financing of innovation activities of industrial enterprises in Ukraine, %

Year Own funds of enterprises State budget funds Hancs ;)i;:;::::sﬂent Funds from other sources
2014 85 4.5 1.8 8.7

2015 97.2 0.4 0.4 2

2016 94.9 0.8 0.1 4.3

2017 84.5 2.5 1.2 11.8

2018 88.2 5.2 0.9 5.7

2019 87.7 3.9 0.3 8.1

2020 85.4 1.9 0.9 11.8

Source: compiled by the authors based on Sources of financing innovation activities of industrial enterprises (2020)

Furthermore, as shown in Table 4, the low level of
trust in the investment climate in the country, in the
stability and transparency of institutional actors, led to
a limitation of opportunities to attract investment flows
from sources other than own funds, which caused post-
ponement of decisions on the development of innovative
projects. In particular, the share of investment funds at-
tracted from foreign investors has been very low through-
out the study period, as they are reluctant to invest in the

real sector of the economy, based on Ukrainian positions
in various international rankings (Table 5). In terms of
internal capacity to invest in innovation, due to the coro-
navirus pandemic and the restrictions imposed on their
ability to operate and generate income, in 2020, the net
profit of enterprises in Ukraine decreased significantly
(only 13% of the previous period), and the number of en-
terprises that incurred losses increased significantly due
to the war (Table 6).

Table 5. Ukrainian positions in selected international rankings

Global indices 2019 2020 2021 2022 2023
Global Innovation Index, ranking 47 45 49 57 55
Legatum Prgsperity Index (i_nvestment 123 123 124 121 124
environment), ranking
Investment Freedom Index, score 35 35 35 35 -
Investment Risk Index - - - - 18.2% (very high)

Source: compiled by the authors based on World Intellectual Property Organization (2023), A. Damodaran (2023), Index

of economic freedom (n.d.)

Table 6. Profitability (loss) of Ukrainian enterprises, 2016-2022

Year Net profit (loss), Enterprises that generated profit Enterprises that suffered losses
thousand UAH As a % of the total number of enterprises As a % of the total number of enterprises

2016 29,705,020.1 73 27

2017 168,752,792.7 72.4 27.6
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Table 6. Continued

o Net profit (loss), Enterprises that generated profit Enterprises that suffered losses
thousand UAH As a % of the total number of enterprises As a % of the total number of enterprises

2018 288,305,468.1 73.9 26.1

2019 523,779,001.5 73.6 26.4

2020 68,054,905.5 71 29

2021 885,276,479.5 72.9 27.1

2022 -276,277,742.8 65.8 34.2

Source: compiled by the authors based on Net profit (loss) by region (n.d.)

All the above-mentioned problems hindered the in-
novation and investment activities of Ukrainian enter-
prises and required a comprehensive approach from the
government, businesses and the public to address them,
the war only exacerbated all these negative processes, and
as a result, a significant number of enterprises in Ukraine,
especially in the industrial sector, suffered losses and, ac-
cordingly, had little opportunity to invest, including in in-
novation. In general, the war contributed to the economic
crisis, which decreased consumer demand and increased
production costs. In addition, the decline in investment
and the deterioration of the investment climate harmed
the development and expansion of enterprises. There were
fewer opportunities to export goods and services, which
affected the profitability of enterprises. In addition, com-
panies were forced to increase spending on security and
personnel protection. It is also important to note that the
military conflict caused significant exchange rate fluctu-
ations, which affected the cost of imported materials and
products used by domestic producers (Varnalii & Bon-
darenko, 2023). Finally, the war has reduced the labour
market in the country due to the large number of refugees,
mobilisation and other factors. Such conditions have sig-
nificantly narrowed the opportunities for investment and
innovation development of business entities in Ukraine.

According to a survey conducted by the Institute for
Economic Research and Policy Consulting, the implemen-
tation of innovations in times of war is relevant to a varying
degree for most enterprises (Kuziakiv et al., 2023). For ex-
ample, about 23% of companies, despite the war, emphasise
that innovation is an extremely urgent and necessary pro-
cess that is their priority. At the same time, for 46% of com-
panies, innovations are relevant in the case of individual

cases, mainly for competitive purposes. However, for 30%
of the surveyed businesses, innovation is not relevant. It
should also be noted that there is a certain level of uncer-
tainty about the relevance of innovations, as about 16%
of respondents could not answer this question specifically.
It is worth noting that there is a connection between the
relevance of innovation and the size of the enterprise. The
larger the size of the business, the more likely it is that
innovation will be implemented or is relevant for certain
projects. Thus, approximately 43% of small enterprises do
not consider innovations to be relevant at all, in contrast
to medium and large enterprises, where the figure is 27%
and 20%, respectively. In other words, about 80% of large
industrial enterprises understand the importance and
relevance of innovation, with 38% of enterprises making
it a priority. After the outbreak of the all-out war, many
enterprises were forced to cut spending on innovation
(development and introduction of new or improved prod-
ucts and production methods), which accounted for half of
businesses (42%). Only large businesses slightly increased
their spending on innovation (35%), while 36% of large en-
terprises kept their spending at the pre-war level, which
can be considered a good indicator.

Almost three-quarters of companies note that they
need special long-term support programmes at the in-
dustry level. Many firms need specific financial (including
tax) incentives and support measures to establish contacts
with relevant innovators. In addition, one-third of compa-
nies need support in training relevant specialists in this
area. At the same time, there is a high level of uncertainty,
meaning that companies are unable to determine what ex-
actly can stimulate their innovation activities in the cur-
rent and future environment (Fig. 3).

Sectoral long-term support programmes [
Fiscal incentives (D

Measures to establish business contacts with
innovators, start-ups and research institutions

Support for training of specialists [~

Assistance in developing an innovative
enterprise strategy
External consulting support
Other )
0 10 20 30 40 50 60 70 80

Figure 3. Desirable factors for stimulating investment and innovation activities
for Ukrainian enterprises (% of responses of the surveyed enterprises)
Source: compiled by the authors based on Capital investment by type of economic activity of industry by region (n.d.)
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Different business support programmes can be use-
ful for different types of firms. Micro-enterprises usual-
ly need financial incentives. Connecting with innovators
and training professionals is critical for small and medi-
um-sized businesses. The construction materials sector,
which was heavily affected by the war, is best suited to
targeted sectoral support programmes. At the same time,
national steelmaking is likely to benefit the most from fi-
nancial and fiscal incentives.

M DISCUSSION

Thus, as the study results showed, investments have a de-
cisive impact on the innovation activities of enterprises
and shape their ability to develop and compete. Sever-
al important aspects can be identified in this area. This
includes the development of new products and services.
Investment allows enterprises to finance R&D to create
new innovative products and services. This may include
the introduction of new technologies, design, production
processes and other innovative elements. Technological
development itself plays an important role. Investment
in technology is a key element of innovation. Businesses
can invest in the development of new technologies, and
upgrades to equipment and software, which increases
their technical competitiveness. Investments provide en-
terprises with research centres, laboratories and groups
to conduct scientific research. This is an important el-
ement for innovation, as it provides incentives for the
creation of new knowledge and technologies. In addition,
an important element of innovation and investment de-
velopment of an enterprise is the unlocking of human re-
sources, i.e. investments can be directed to the training
and development of personnel specialising in innovation
(Kichurchak, 2023).

Competent and creative employees are a key element
for successful innovation. This is consistent with C. Leh-
mann et al. (2022), who addressed investment and inno-
vation as drivers of the circular economy, that investment
can be directed at creating and strengthening an innova-
tive culture within the enterprise. This includes creating a
favourable environment for creativity, supporting the idea
of experimentation and risk-taking, and forming the basis
for further investment in innovations that can provide the
enterprise with a market advantage, increasing its com-
petitiveness and attracting customers. Furthermore, in
the context of innovation and investment development of
enterprises, there is feedback between innovation and in-
vestment. This was confirmed by the results of the study.
Companies that demonstrate innovative potential and
successful results in this area can attract the attention of
external investors (Ilchuk et al., 2023). These can be ven-
turing capitalists, private investors, corporate investors,
or government funds that are interested in investing in
companies with high growth and profit potential. Innova-
tions can increase the value of a company by creating new
products or services, expanding markets, improving pro-
duction efficiency and other factors. Z. Wang et al. (2024)
investigated methods and ideas for fostering resource
efficiency and sustainability by creating robust resource
markets. In order to support sustainable resource recov-
ery and the ideas of the circular economy, the researchers
looked at the function of resource markets.

M. Berdar et al.

0. Radchenko et al. (2023) concluded in their research
that to implement investment and innovation projects, it
is necessary to generate appropriate resources. This was
confirmed by the results of the study, which determined
that the most important source of funds in the Ukrainian
context is the profit of the enterprises themselves. Enter-
prises with positive financial results can use their inter-
nal resources to finance innovative projects (Denysiuk et
al., 2022). This may include the profit remaining after
paying all expenses and taxes, as well as accumulated re-
serves. As the results of the study showed, a positive finan-
cial result can increase an enterprise’s access to external
sources of funding, such as bank loans, corporate bonds
or attracting investors. This allows the enterprise to raise
additional funds for the implementation of innovative
ideas and projects and increases the market reputation of
the enterprise and, accordingly, the trust of investors, who
may be more inclined to invest in such an enterprise that
already demonstrates successful financial performance,
thus making it easier to raise funds for innovative initia-
tives. As summarised by S.C. Gherghina et al. (2020), in a
study that addressed the issue of investment and innova-
tion of enterprises as a driving force for economic growth,
and confirmed by the study, the financial performance of
companies shapes their innovation activity, which cannot
be implemented without appropriate investments that are
formed from the company’s profits.

Based on the study results, it was possible to state that
the innovation and investment activities of enterprises in
Ukraine had long suffered from several major problems,
which were particularly acute during the full-scale war and
will continue to exist in the post-war period. The prima-
ry constraint to innovation and investment development
is the lack of funding. The lack of capital and affordable
financial resources is one of the biggest obstacles to the de-
velopment of innovative projects in Ukraine. The low level
of investment in domestic start-ups and innovative enter-
prises forces many of them to seek funding abroad, limit
their development to a slower pace, or postpone innova-
tion due to a lack of resources. Another important factor is
the outdated or non-existent infrastructure for innovation
(Kramskyi et al., 2023). Ukraine faces challenges in creating
an effective innovation infrastructure, such as incubators,
technology parks, and research centres, which, according
to the study, is evidenced by the low level of capital invest-
ment. It is these structures that could create innovations
that could be commercialised in the future. The absence of
such institutions limits the opportunities for cooperation
between businesses, research institutions and government
agencies, which complicates the process of creating and
developing innovative products. The high level of corrup-
tion also has a significant negative impact. Corruption is a
serious impediment to business development in Ukraine,
including the innovation sector (Buka et al., 2023). Insuffi-
cient transparency, lack of stability and high risk in dealing
with government agencies and regulators complicate the
process of attracting investment, especially foreign in-
vestment. This was evidenced by the results of the study,
including Ukraine’s low positions in various international
investment rankings. The lack of qualified personnel is also
an urgent problem, as the results of the study showed, and
will remain so in the post-war period. Insufficient level of
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education and relevant skills in the field of innovation is
an obstacle to the successful implementation of innovative
projects. It is necessary to ensure an adequate level of state
support for the training of specialists in science, technolo-
gy and innovation to ensure sustainable economic develop-
ment, so close cooperation between enterprises and scien-
tific and educational institutions in this area will be critical.
This was also confirmed by J. Schot & W.E. Steinmuel-
ler (2018), which substantiates the importance of state sup-
port for science and research after the Second World War in
promoting economic growth and addressing the inability of
the private sector to create new knowledge independently.

All the above problems require a comprehensive ap-
proach by the state, business and research institutions to
create a favourable environment for the development of
innovation and investment activities in Ukraine. R.V. Mann
& S.V. Makhno (2022), in their study of the innovation
and investment potential of Ukrainian enterprises, iden-
tified the need to ensure transparency and accessibility
of information about investment opportunities, both for
enterprises and start-ups and directly for investors. How-
ever, this statement is not entirely valid, as this is already
being effectively implemented. Back in 2016, Ukraineln-
vest, a governmental investment promotion and support
organisation, was established to encourage foreign direct
investment and to help existing investors scale up their
businesses in Ukraine. This structure provides reliable and
up-to-date information on optimal investment prospects
and opportunities, advises on doing business in Ukraine,
facilitates communication between investors and govern-
ment agencies at various levels, and provides support and
assistance in solving systemic problems that investors face.
However, the authors rightly noted that the state plays a
key role in enhancing the investment and innovation de-
velopment of enterprises. The leading role of the state as
a catalyst for these processes was confirmed by the results
of the study, but it should be noted that enterprises them-
selves must understand the need to spend their funds on
innovative developments to ensure their sustainable devel-
opment. Encouraging innovation and entrepreneurship can
be an important element of post-war economic recovery,
as confirmed by the study by O. Garafonova et al. (2023).
Therefore, it was possible to state that the government can
create favourable conditions for investment in start-ups
and innovative enterprises, for example, through financial
incentives, grants and tax breaks, thus motivating business
owners and management to implement innovations and
increase the level of innovation culture in enterprises.

In general, the results of the study showed that in the
post-war period, the prospects for innovation and invest-
ment development of enterprises will be shaped by several
important aspects. First, it is the restoration of infrastruc-
ture. It is worth noting that modern investment in inno-
vative technologies, in construction, transport, logistics,
and energy, will ensure a quick and efficient restoration
of infrastructure capabilities. The war shifted priority to
security and defence technologies (Strilets et al., 2024).
Therefore, the prospects for innovation and investment
development in this sector may include the development
and improvement of innovative security systems, drones,
cyber defence and other innovative technologies that are
already in use and will help ensure the security of both
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individual business entities and the state in the future.
Given the unique opportunities provided by the use of in-
novative developments during military operations, it can
become a competitive advantage for Ukrainian defence
companies at the international level in the post-war period.

Thus, the investment and innovation development of
enterprises in the post-war period is critical for the eco-
nomic recovery and stabilisation of the country, which will
be necessary due to the destroyed infrastructure, lack of re-
sources, shortage of human resources and low level of trust
in the country’s financial and economic sector. In such cir-
cumstances, the effective use of investment and innovation
can become a catalyst for economic growth. In general, the
investment and innovation development of enterprises in
the post-war period should play a leading role in economic
recovery and sustainable development. An important con-
dition for this is the creation of a favourable environment
for investment and innovation, as well as careful planning
and coordination of government measures, considering the
specific needs and capabilities of businesses.

B CONCLUSIONS

Investments and innovations are closely interrelated, i.e.
both investments influence innovation activities and in-
novations influence the ability of businesses to generate
their resources and attract external investments. Innova-
tive development of enterprises is possible only if this area
of activity is adequately financed. The basis of investment
in innovation at Ukrainian enterprises is their funds, but
the opportunities for Ukrainian business have been sig-
nificantly reduced because of the war, so the prospect of
further development on an innovative basis will largely de-
pend on the ability of the state to support and stimulate
this process. Thus, the main problem in the investment
and innovation sphere of Ukrainian business is the lack of
financial resources. Expenditures on innovation as a per-
centage of GDP are constantly decreasing, and the share of
innovatively active enterprises in the total number of en-
terprises in the country is also showing negative dynamics.
The decline in the capital investment index confirms the
fact that Ukraine has an insufficiently developed scientif-
ic and technical base and infrastructure for R&D, which
further slows down the innovation activity of Ukrainian
enterprises. Businesses need special long-term support
programmes at the sectoral level, which would include
specific fiscal benefits and incentives, facilitate communi-
cation with innovation developers, and provide training for
relevant innovation specialists.

In general, after the war, the prospects for innovation
and investment development of enterprises will be de-
termined by the need to restore infrastructure, so invest-
ments in infrastructure reconstruction and modernisation
will be extremely important, and innovative technologies
and developments can be used in this direction, by enter-
prises in the construction, transport, and energy sectors.
Investments in the innovations of defence enterprises in
Ukraine, because of the war, can be a good basis for fur-
ther development of this industry, shaping the security and
effectiveness of Ukrainian defence and strengthening the
competitiveness of national defence enterprises in the in-
ternational arena, which is determined by the possibility of
implementing and testing innovations in real conditions.
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The state will have to lead the innovative development of
enterprises by creating a favourable environment for at-

M. Berdar et al.

of practical sectoral support programmes for enterprises to
stimulate their investment and innovation development.

tracting investment and stimulating entrepreneurship and
innovation. This may include providing financial support,
implementing development strategies, carrying out state
orders providing tax incentives for innovative enterprises,
and funding research programmes in priority areas of the
economy. Further research should focus on the development
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Analysis of the impact of digital development
on a country’s economic growth

M Abstract. Examining the impact of digital technologies on advanced economies is crucial. The COVID-19 pandemic
underscores their role in economic stability, emphasising the need to assess digitization’s relationship with economic
growth using regression models, which was the aim of this study. Analytical and inductive methods were utilised to
determine the basic set of digitalization indicators. Through expert evaluation, a basis of five key indicators was formed:
internet coverage level, level of financial activity online, level of digital skills development among the population, degree
of integration of digital technologies into government processes, and volume of online purchases. To isolate the most
influential factors, an experimental approach involving the construction of a linear regression model and the partial
use of data augmentation statistical methods based on autoregression was employed. The results indicate that the
most significant factor is the level of financial activity online. However, negative effects are observed in certain aspects
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of digitalization, such as online purchases, which require further analysis. The inclusion of state factors in the model
proved to be crucial for accurately assessing the impact of digitalization on the economy. This underscores the need for
further research in this area to gain a deeper understanding of the mechanisms by which digital technologies influence
economic development and to develop development strategies. The overall results confirm theoretical concepts regarding
the positive correlation between digitalization and economic development but also indicate the need for refinement and
additional research into the specific mechanisms of this impact. This opens the way for further detailed evaluation of
potential sub-indicators of this metric and a comprehensive understanding of the relationship between digitalization
and the economy. In the public sector, these data can serve as a practical basis for policy adjustments related to the
implementation of new technologies aimed at improving the economic situation

M Keywords: transformation; digital economy; digitization; macroeconomic indicators; coefficient of determination

H INTRODUCTION

Digitization is one of the key drivers of the global economy,
necessitating a thorough analysis of its impact on the eco-
nomic growth of nations. Digital development contributes
to increased labour productivity through process automa-
tion and resource management optimisation. Digital tech-
nologies enable enterprises to reduce costs and enhance ef-
ficiency, thereby positively impacting the economic growth
of the country. The integration of digital technologies into
education and scientific activities opens up new oppor-
tunities for human capital development. With access to
global information and resources, educational institutions
can enhance the skills of their workforce, which is a funda-
mental factor in supporting sustainable economic growth.
Digitization opens up new avenues for countries to engage
in international trade and the global market. E-commerce,
digital payment systems, and digital logistics significantly
streamline international operations, providing faster and
more efficient service to customers from around the world.
It can be noted that digital development also contributes to
the democratisation of the economy by providing broader
access to market opportunities for small and medium-sized
businesses. This stimulates innovative activity, entrepre-
neurial initiative, and competition, which are important for
healthy economic development.

The process of digitization and its impact on economic
development has been the subject of numerous academic
works by foreign and Ukrainian scholars. L. Torok (2024),
in his article, explored the relationship between digital de-
velopment and economic growth in European Union mem-
ber states. The study confirmed a positive impact of digital
development on the gross domestic product (GDP) of EU
member countries. However, it was noted that this correla-
tion did not apply to the year 2020 due to the influence of
the COVID-19 pandemic. The research also revealed that
more digitally advanced countries experienced a more dy-
namic development in digitization and GDP compared to
less developed EU member states, indicating an increase in
the gap between them. A.A. Oloyede et al. (2023) conduct-
ed research on defining and measuring the impact of the
digital economy on the development of countries, utilis-
ing a systematic literature review and the PRISMA model.
The results indicated that the lack of awareness of relevant
datasets and the diversity of country-specific definitions
complicated the harmonisation of concepts and metrics
in the digital economy. It was suggested to create a tool
that would facilitate comprehensive measurement, aiding
in accurately determining the contribution of the digital
economy to the GDP of developing countries. J. Zhang et

al. (2022b) researched the impact of the digital economy
on the development of countries along the “belt and road”
and the consequences of the COVID-19 pandemic on their
digital sectors. The results demonstrated a positive influ-
ence of the digital economy on economic development, as
well as an increased demand for digital industries during
the pandemic, particularly in Armenia, Israel, Latvia, and
Estonia. The proposed recommendations include the ne-
cessity of infrastructure development, creating a favoura-
ble environment for the growth of digital enterprises, and
expanding cooperation in digital trade.

S. Gomes et al. (2022) investigated the impact of the
digital economy on the development of OECD countries,
categorising them into groups based on their level of de-
velopment. The results indicated that information and
communication technology (ICT) positively influences the
economic development of OECD countries, but the impact
varies depending on the country’s level of development. The
authors also proposed recommendations for policymakers
to reduce the digital divide and promote the development
of the digital economy. I. Tiutiunyk et al. (2021) examined
the role of digital transformation in achieving competitive
advantages in the economy and identified a correlation be-
tween the level of macroeconomic stability and the digital
transformation index for most EU countries. The obtained
results demonstrated a bidirectional cause-and-effect rela-
tionship between the digital transformation of the economy
and indicators of its macroeconomic stability. For further
research, the importance of determining the intensity and
nature of the relationship between the level of business
competitive advantages and the digital transformation in-
dex was identified. A.I. Magoutas et al. (2024) investigated
the relationship between the economic growth of the Euro-
pean Union and rapid advancements in ICT, using data from
three global sources. The results demonstrated a positive
correlation between ICT development and the GDP index,
while also highlighting the crucial role of new artificial in-
telligence technologies in the business sector. The study
underscores the necessity of enhancing human capital and
accelerating the growth of e-government technologies to
support the economic resilience of European countries.

Taking the above into account, researching the impact
of digital development on a country’s economic growth is
extremely relevant and important for shaping digital trans-
formation strategies at the national level, ensuring sustain-
able development, and improving the standard of living for
the population. This article aimed to investigate the impact
of digitization on the economic development of countries
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and enterprises and to identify key factors determining
this impact. Specifically, the goal was to analyse the coef-
ficients of linear regression for countries with developed
economies and technologies. To achieve the stated objec-
tive, the following tasks were set: to conduct an analysis of
the coefficients of linear regression for a range of countries
and determine their impact on economic development;
to identify the key factors of digitization that have the
greatest influence on GDP and other economic indicators.

H MATERIALS AND METHODS

It was decided to utilise a family of regression models for
further investigation. Their relative simplicity, while lim-
iting the applicability of results for forecasting economic
trends, allows for comparing the extent to which the target
indicators are influential. At the same time, the selection of
appropriate regularisation and normalisation algorithms
prevented the obtaining of unbalanced coefficients, which
might have arisen due to different measurement scales of
digitization indicators. The first step in building the mod-
el was data selection. To identify the factors that best de-
scribe the digitization process, it was decided to conduct
expert assessments among 200 IT specialists, smart city
project managers, and innovation implementation man-
agers from Kharkiv, Kyiv, Lviv, Vienna, Lisbon, Prague, and
Krakow in 2024. All participants were informed about the
aim and task of the study, which were stated in the ap-
propriate form. At the same time, all ethical standards for
working with respondents provided for by the Declaration
of Helsinki (2013) were fulfilled. The essence of the survey
was to provide each respondent with a list of 10 factors, the
data on which is provided by Eurostat (digital economy and
society) (Database, n.d.).

The survey was conducted using Google Forms, where
the user could choose the 5 most important factors. After
that, the number of important points was calculated for
each of the factors. The five factors with the highest num-
ber of points (total points count equal 1,000) later served
as the basis for the model. In addition, the condition was
considered: with an equal number of points, all relevant
options are taken. The survey factors are as follows: inter-
net coverage level; level of financial activity online; level
of digital skills development among the population; de-
gree of integration of digital technologies into government
processes; volume of online purchases; level of use of the
internet of things; usage of information technologies at
work; usage of information technologies in the enterprise;
trust level to new devices; demand level on information
technology specialists. The following description of the
method is based on the results of an expert survey.

After processing the experts’ responses, the 5 most in-
fluential factors were determined: internet coverage level
(IC); level of financial activity online (FA); level of digital
skills development among the population (DS); degree of
integration of digital technologies into government pro-
cesses (IIP); volume of online purchases (IP). In addition to
these core indicators, it was decided to consider the influ-
ence of the information environment (IE) and the state (G)
as a whole. The latter indicator was intended to show to
what extent the regression would depend on the selected
countries and serve as a “benchmark indicator”, allowing
for the determination of the real influence of the selected
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factors. On the other hand, the information environment
was a synthetic indicator that entered the model as a
weighted sampling coefficient. In contrast to the previous
ones, IE was formed based on the frequency analysis of the
50 most popular news articles for each year within the se-
lected timeframe in the target countries.

The general algorithm for transforming textual infor-
mation was as follows: retrieving data from the most in-
fluential sources (e.g., BBC, Euronews, etc.); cleaning the
texts from elements that do not carry linguistic load; ex-
tracting main components, followed by stemming and lem-
matization operations (these steps are permissible, as the
language of the selected news is English, which is not pol-
ymorphic); calculating the frequency indicator (VM25) and
the polarity indicator; determining the emotional tone of
the text and aggregating the data; normalising the obtained
results within the range of 0 to 1. The next step in model
formation involves choosing the data regularisation algo-
rithm. Considering that one of the target indicators (specif-
ically G) is categorical, the best choice would be the group
LASSO algorithm. This was because for linear regression to
work with categories, they needed to be transformed into a
set of Boolean values. The formation of a group of related
variables necessitates their group processing. In this case,
the general formula for linear regression with the selected
regularisation algorithm can be presented as follows:

1 .
argy, min, | Zgex[XoBs] = ¥ 115 + 44118111 +

1
+AZZgEK\/d_g”ﬁg”2, M

where X, € R"™% — the matrix corresponding to the values of
target indicators g; §, - the regression coefficients; y e R" -
the target regression function; n — the number of observa-
tions; d_ - the dimensionality of the target indicator group;
A, — the regularisation parameter at the indicator level; /, -
the regularisation parameter for indicator groups; K — the
set of indicator groups. It is worth noting that in the formu-
la above, the L2 norm is not quadratic. As a result, the regu-
larizer has a “kink” at the zero level, causing uninformative
groups of target indicators to have regression coefficients
equal to zero. Another step was the standardisation and
enrichment of the input data. The selected indicators were
available for the period from 2010 to 2023 in annual for-
mat. However, this volume of data was insufficient to create
a high-quality model. To address this issue, data augmen-
tation operations, or synthetic expansion, were performed.
The vector autoregression moving average algorithm was
utilised for this purpose. This choice was made to smooth
out fluctuations in target indicators and due to the proven
overall effectiveness of the approach (Yakovlev et al., 2023).
Formally, it can be presented as follows:

Oy =0y, *. 0y +OU+tOU +.+tOU , (2)
where y, — N-dimensional time series; ®,0, - non-degener-
ate coefficient matrices of autoregression with dimensions
NxN,i=1,p,j=1,q; u,- N-dimensional white noise vector;
p — number of target factors; g — number of external in-
fluence factors. It was worth noting that since the coeffi-
cient matrices were non-degenerate, they could be easily
normalised within the range of 0 to 1. The model could be
used to examine short-term periods, provided there was no
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significant external influence. Since this study focused
on the medium-term perspective for augmentation (one
month), it was necessary to find the delta between the giv-
en formula and the forecast for the previous period. There-
fore, the following formula was presented:

O Ay =Ty, *+...+ ‘Pp Yipat Ou,+0O u,_ +.+ ®q U, 3)

where [[==(®;~®,-...—®); ¥,==(®,, +...+® );i=1,p,j=1,q.
The obtained coefficient matrices, given the total number
of unknowns to be considered during generation, might
have varied. As for standardisation, it was decided to use
the classical method of data normalisation, which could be
presented in the following form:

X—ux

X, =, ()
where X - the original vector of target variable values;
X - the normalised value of the target variable; u, - the
mathematical expectation of variable X; o, — the standard
deviation of variable X. The target countries for model
formation were chosen to be those with developed econ-
omies and technologies, following consultation with the
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aforementioned experts. The selected countries were Den-
mark, Germany, the Netherlands, Sweden, and Finland.
The proposed model was implemented using the Python 3
programming language with relevant libraries for scientific
research, including polars, celer, scikit-learn, nltk, etc. The
importance of factors was determined by a simple compar-
ison of denormalized coefficients of linear regression, with
GDP per capita considered as the target variable.

M RESULTS

The general distribution of survey results is as follows: in-
ternet coverage level — 200 points; level of financial activ-
ity online — 200 points; level of digital skills development
among the population — 180 points; degree of integra-
tion of digital technologies into government processes —
155 points; volume of online purchases — 100 points; level
of use internet of things — 65 points; usage of information
technologies at work — 60; usage of information technol-
ogies in the enterprise — 30 points; trust level to new de-
vices — 10 points; demand level on information technology
specialists — 0 points. The results for each country were
examined individually. Specifically, for Denmark, the fol-
lowing set of coefficients was observed (Table 1).

Table 1. Coefficient values for Denmark

Indicator Coefficient R?
1P 0.207171 0.613561
FA 0.672529 0.613561
DS 0.103562 0.613561
1P -0.183898 0.613561
1C 0.004964 0.613561

Source: developed by the authors

The most influential factor was the financial activity
indicator, which logically had a direct impact on the multi-
plier of consumer spending and, consequently, on GDP per
capita. At the same time, it was noticed that the integration
of digital technologies had a negative coefficient. Within
this context, it was worthwhile to consider several hypothe-
ses: calculation error resulting from the imperfection of the
augmentation algorithm, and consequently, insufficient re-
liable data for model construction; multicollinearity — inter-
nal correlation between indicators, which biassed the coef-
ficient values, making them erroneous; implementation of

digitization at the foundational stages increased the unem-
ployment rate, which in turn affected the purchasing power
of the population, and therefore, the target GDP indicator.

Verification of the mentioned hypotheses required fur-
ther research and a larger amount of original data, which
would allow for mitigating the short-term negative impact
of digitization. It was also worth paying attention to the
coefficient of determination; overall, its value was accept-
able for conducting comparative analysis. The next country
chosen for examination was Germany. Below are the coeffi-
cient values for Germany (Table 2).

Table 2. Coefficient values for Germany

Indicator Coefficient R?
P 0.198209 0.876453
FA 1.167393 0.876453
DS 0.091381 0.876453
1P -0.055128 0.876453
IC -0.156201 0.876453

Source: developed by the authors

The obtained results revealed a similar situation for
Germany as observed for Denmark. However, the coeffi-
cient of determination is significantly higher for Germany,
indicating that the model better captured the relationship
in this country. A significant exception compared to the

previous case was the negative coefficient for the level of
internet purchases. To explain this, the following hypoth-
eses were highlighted: a calculation issue, as in the case of
the negative IP; a short-term crisis related to the inability
of businesses to quickly transition to digital platforms and
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open up opportunities for international purchases (both
within the EU and beyond its borders). For the Netherlands,

the situation was similar both in terms of the determina-
tion coefficient and the signs of the coefficients (Table 3).

Table 3. Coefficient values for the Netherlands

Indicator Coefficient R?
P 0.040353 0.852356
FA 0.128875 0.852356
DS 0.443139 0.852356
1P -0.120588 0.852356
IC -0.307203 0.852356

Source: developed by the authors

A notable difference was that the FA indicator was not
the most influential; however, the difference between other
coefficients was not significant, so this could be disregard-
ed. In the case of Finland (Table 4), a negative impact of
financial activity was observed; however, considering the

accuracy of this model (based on R?) — this could be a data
error or explained by a general transformational process.
The fact is that, compared to other selected countries, Fin-
land was the least developed in the digital sphere for a long
time (until 2020).

Table 4. Coefficient values for Finland

Indicator Coefficient R?
P 0.015163 0.681786
FA -0.318534 0.681786
DS 0.32096 0.681786
1P -0.217509 0.681786
IC -0.028013 0.681786

Source: developed by the authors

The final country under consideration was Sweden (Ta-
ble 5). It had the highest coefficient of determination, which
might have indicated model overfitting. However, the over-
all values obtained were consistent with the conclusions

mentioned above. As an additional verification step, a gen-
eral model was created for all countries, considering the
factor of the country without its influence. For the second
case, the following coefficients were presented (Table 6).

Table 5. Coefficient values for Sweden

Indicator Coefficient R?
IP 0.208919 0.969962
FA 0.305002 0.969962
DS 0.007243 0.969962
00 -0.113182 0.969962
IC -0.218243 0.969962

Source: developed by the authors

Table 6. General coefficient values without considering the influence of the country

Indicator Coefficient R?
P 0.053698 0.47955
FA 0.179769 0.47955
DS 0.288621 0.47955
1P -0.3723 0.47955
IC 0.219011 0.47955

Source: developed by the authors

Although the obtained values overall correspond to
the hypotheses presented, the coefficient of determination
indicates a significant problem in describing the depend-
encies. This can be explained by including country-specific
factors in the model (Fig. 1). It was evident that the country
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factor is the most influential in terms of GDP per capita.
The conclusion obtained generally corresponds to modern
principles of macroeconomic theory, which consider the
selected target indicator as one that can be influenced by
numerous other indicators.
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Coefficients for set of features: R? Score: 0.8514588564684328. Target: PRC. Sample Weight: IE.

Coefficient

P FA DS 1P

(¢

Feature

Denmark
Finland

Germany
Sweden:

Netherlands

Figure 1. Overall coefficient values taking into account the influence of the country

Source: developed by the authors

In other words, when examining the relationship be-
tween digitization and economic growth, inter-country
analysis requires additional adjustments, which can be
expressed either by using other independent variables or
by a certain data transformation algorithm. This, in turn,
goes beyond the scope of the current work, thereby open-
ing up possible avenues for further research. Thus, it can
be concluded that the overall impact of digitization on the
economy is positive for the country. At the same time, the
most significant factors are those directly related to the
consumption process, both at the individual and business
levels. It is also worth mentioning the simplification of bu-
reaucratic procedures, which are difficult to reflect using
indicators but undoubtedly help reduce the costs of com-
panies, both real and alternative.

The accuracy of the model is enhanced by the coun-
try’s component, demonstrating the complexity of the in-
teractions between the economy and digitalization. Due to
its complexity, more research is required to fully under-
stand how each digitalization aspect affects the econom-
ic development of different nations and businesses. For a
precise assessment of the effects of digitalization on the
economy, state elements had to be included in the model.
This emphasises the necessity of developing development
strategies and gaining a greater grasp of the ways in which
digital technologies affect economic development. The
findings support the theoretical notion that digitization
and economic progress are positively correlated, but they
also highlight the need for further investigation and im-
provement into the precise mechanisms underlying these
effects. This creates opportunities for more in-depth anal-
ysis of possible metric sub-indicators as well as a thorough
comprehension of the connection between the economy
and digitalization.

H DISCUSSION

The issue of the impact of digitalization on economic de-
velopment has been repeatedly raised in both European
and global practices. However, the target methods have
varied, encompassing purely mathematical or econometric
approaches as well as more general methods aimed at uti-
lising comparative analysis. An example of the latter can
be seen in the work of G. Myovella et al. (2020), dedicated
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to studying the dynamics of economic development and
digitalization in African countries. Similar to the current
research, it confirmed a significant correlation and partial
dependence between indicators of technological progress
and the growth of key macroeconomic indicators. Despite
the descriptive nature of the presentation, such studies
provide a deeper understanding of the selected indicators
and have formed the basis for a set of metrics provided to
the expert group during the current study.

Regarding the econometric approach, it is worth men-
tioning the work of Chinese scientists W. Zhang et al. (2021)
from Chongqing University of Posts and Telecommunica-
tions dedicated to applying the Cobb-Douglas function to
verify the impact of digital technology implementation on
production efficiency and, consequently, economic devel-
opment. In comparison with the current research, it should
be noted that the set of factors considered is similar to the
one chosen above. Specifically, the levels of financial activ-
ity and internet penetration are also examined. However,
that study evaluates the overall impact of technological de-
velopment rather than identifying what specifically holds
the most significance for a country’s economy. A linear
model was constructed by a group of scientists from Nan-
jing C. Ding et al. (2022) with a similar purpose. Its feature
is its generally conditional nature, allowing a connection
between economic growth and digitalization. However,
due to the construction specifics, the equation derived by
the scientists is oriented towards the market conditions in
China, and for European realities, it provides less accurate
results (indicated by a higher aggregated value of the root
mean square error).

Regarding the European scientific community, it is
worth mentioning the work of a team of Spanish research-
ers, A. Fernandez-Portillo et al. (2020), who, unlike their
Asian counterparts, examined in more detail the impact
of individual factors on information technology develop-
ment. Although the results can be considered similar to
those obtained using the described and constructed model
above, this study employed a simpler least squares meth-
od. Similar indicator importance values were obtained by
R.P. Pradhan et al. (2020) during an international study
dedicated to the use of a vector error correction model.
Similar in nature to the described approach is the use of
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autoregressive models, which have been applied for data
augmentation. However, based on existing research by
A. Khovrat et al. (2022), it is important to note that such
algorithms require substantial volumes of information to
generate accurate forecasts and, consequently, coefficients
of influence for various indicators. Additionally, external
influence indicators must be considered, necessitating fur-
ther research, such as involving a separate expert group,
similar to the one convened to determine the target indi-
cators in the current study.

It is important to note that the computational ap-
proaches described above are relatively simple and do not
require additional hardware capabilities for analysis. This
simplicity allows for rapid retraining of the algorithm but
may result in inaccurate outcomes. A potential solution is
the use of artificial neural networks, as demonstrated by
researchers I. Petkovski et al. (2022), or deep networks, as
shown in the work of C. Cheng & H. Huang (2022). These
approaches are significantly more sensitive to data com-
pared to linear regression and require substantial volumes
of information, as evidenced by the research conducted by
A.B. Colak (2021). Based on this, it can be concluded that
neural networks cannot be applied to the selected indica-
tors with quarterly reporting. However, their overall effec-
tiveness requires further verification using a different set
of target indicators.

Another group of algorithms used to determine the
impact of digitalization on economic development is the
family of probabilistic models, such as Markov or Bayesian
networks. Although computationally similar to regression
models, their overall effectiveness depends on the quali-
ty of the network construction. This also requires larger
volumes of real empirical data, a problem noted by several
groups of scientists from various parts of the world (Li &
Qiao, 2022; Zatonatska et al., 2022). Another significant
drawback is the general complexity of the model, which is
difficult to interpret and requires more time for data pro-
cessing. In the context of the current work, the latter fac-
tor is not significant, but it may become more important if
these approaches are implemented in information systems.

The results obtained above confirm the existence of
causal relationships between the indicators but do not
determine their nature or essence. Various aspects of this
issue have already been repeatedly raised in the Europe-
an and global communities. Notably, studies have focused
on the impact of digitalization on poverty (Kwilinski et
al., 2020) and the energy sector (Zhang et al., 2022a), high-
lighting its mediating role in relation to economic devel-
opment. Equally important are studies on the social im-
pact of digitalization. For instance, research by scientists
from Beijing X. Zhang et al. (2020) on the development
of inclusivity, and Romanian and Spanish researchers F.-
D. Tanase et al. (2022) and M. Nunez-Canal et al. (2022)
who examined the impact on the education sector during
the COVID-19 pandemic. Despite the specific focus, these
studies emphasised the subsequent effects of targeted
changes on the economy.

Considering all the above, it can be concluded that
the conducted research and its results are fully consistent
with the achievements of the global scientific communi-
ty. Additionally, it complements these achievements in
the context of limited data volumes and computational
resources. The obtained research results also confirm the
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influence of digitization on the economic development
of the country, as in the studies conducted by other re-
searchers. However, the proposed approach allows assess-
ing the significance of the impact of each of the consid-
ered factors, enabling the formation of a list of the most
influential factors. Such an approach will further allow
considering factors not only at the country level but also
identifying the most influential digitization factors at the
level of enterprise economic development.

B CONCLUSIONS

Based on the provided information, several important
conclusions can be drawn regarding the impact of dig-
italization on economic development. The analysis of
linear regression coefficients for countries such as Den-
mark, Germany, the Netherlands, Finland, and Sweden
demonstrates that digital technologies exert a significant
influence on the economy. Specifically, financial activity
emerges as one of the most influential factors, directly
affecting consumer spending and, consequently, GDP per
capita. However, the negative impacts of certain aspects
of digitalization, such as the level of internet purchases,
have also been identified. These results indicate the need
for further research and increased availability of data for a
more accurate model. Additionally, the analysis of coeffi-
cients for the overall model, without considering the influ-
ence of the country factor, confirms the significant impact
of digitalization on economic development.

However, including the country factor significantly
improves the model’s accuracy, which indicates the com-
plexity of the relationships between digitalization and
the economy. This complexity underscores the necessity
for further research aimed at examining the impact of
each digitalization factor on the economic development
of individual countries and enterprises. Such an approach
will not only deepen understanding of the mechanisms
of digital technology influence but also provide specific
recommendations for management decisions and devel-
opment strategies. Moreover, it is crucial to highlight
that including country factors in the model is essential
for reflecting the complexity of the relationships between
digitalization and economic development. This approach
opens up new opportunities for research and analysis, en-
abling a more nuanced understanding of how different el-
ements of digitalization interact with economic variables
in diverse national contexts.

In conclusion, the findings of this analysis emphasise
the importance of continued investigation into the spe-
cific effects of digitalization on economic growth. Policy-
makers and business leaders can leverage these insights
to formulate more effective strategies that harness the
benefits of digital technologies while mitigating potential
downsides. The incorporation of comprehensive data and
sophisticated modelling techniques will be pivotal in ad-
vancing this field of study, ensuring that future research
can offer actionable insights tailored to the unique cir-
cumstances of each country.
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AHani3 BNnmnBy uMdppoBOro po3BUTKY
Ha eKOHOMiUYHe 3pOCTaHHA KpaiHu

M AHoTauis. BuBueHHs BIUIMBY 111MGbPOBMX TEXHOJIOTIH HAa PO3BMHEHI EKOHOMIKM Ma€ BupiliajbHe 3HaueHHs. [lanmemist
COVID-19 migkpeciioe iX posib y eKOHOMiuHili CTabiJibHOCTI, 10 aKIeHTye HEeOOXimHICTh OI[iHKM B3a€MO3B’SI3KY
MK nudpoBisaliielo Ta eKOHOMIUHMM 3POCTAaHHSM 3a JTOMOMOTOI0 perpeciiiHuMx Mopneseit, mo i 6y710 MeTol I[bOTO
IOCTiIskKeHHsI. BUKOPMCTAaHO aHATITUYHMI Ta iHAYKTUBHUII METOAM AJiS BM3HAUEHHSI 6a30BOTO HAGOPY iHAMKATOPiB
undposisarii. Cepen HMX 3a JOIIOMOI0I0 eKCIIEPTHOIO OLiHIOBaHHSI cOPMOBaHO 6a3MC i3 IT’ITH KII0UOBUX ITOKa3HUKIB:
piBeHb OXOIUIEHHS iHTEPHETOM; piBeHb (iHaHCOBOI aKTMBHOCTI B iHTepHETi; piBeHb PO3BUTKY HMMPOBUX HABUUOK
cepeq HaCeJIEHHS; CTYIiHb iHTerparii mmM@poBuX TEXHOIOrii y JepskaBHi Mpolecu; oO6CSIT OHJIAMH-TIOKYITOK. 3aist
BMOKpPEMJIEHHSI Haiibinblll BINIMBOBUX (DakTOpiB Oy/l0 BMUPIIIEeHO 3aJiITy eKCllepMMeHTaTbHUI MigXiJ i3 mo6ygoBoio
MoJeJi iHiiHOI perpecii Ta YaCTKOBMM 3a/lyUeHHSIM CTaTUCTMYHMX METOJiB ayrMeHTallil JaHuX, 10 I'PYHTYIOTbCS Ha
aBTOperpecii. OTpuMaHi pe3yabTaTy BKa3ylOTh Ha Te, 10 HalG1/IbII 3HAYHMM € piBeHb (GiHaHCOBOI aKTMBHOCTI OHJIAH.
OpHak y meBHUMX acrekrax LudpoBisallii, TakKuMX SIK OHJIANH-TIOKYIIKM, CIIOCTEPIirarThCsl HEraTMBHI HAWIiIKM, L0
MOTPe6YIOTh MOAAIBIIOTO aHATi3y. BKIIOUeHHS AepskaBHUX (GAKTOPiB Y MOZAENb BUSIBUIOCS BUPIIIATbHUM IS TOYHOTO
OIiHIOBAHHS BIUIMBY IM(pOBi3allii Ha eKOHOMIiKy. Ile MmigKpecTioe HeOOXimHICTh JOJMATKOBUX MOCTIIKeHb Y 11ilt cdepi
IJISI TTTOIIOT0 pPO3YMiHHSI MeXaHi3MiB, 3a IOTIOMOTOI0 SIKMX 1M POBi TEXHOIOTii BIUIMBAIOTh HA EKOHOMIYHMIT PO3BUTOK,
i oy1st po3po6KM BifMIOBIHMX CTpaTeriii po3BUTKY. 3arajibHi pe3yabTaTy MifTBepIKYIOTh TEOPEeTUUHI KOHIIeMLii 11070
MTO3UTUBHOI KOPeJsiiii MiX nydpoBisallieio Ta eEKOHOMiUHMM PO3BUTKOM, ajie TAKOK BKa3yIiOTh Ha TOTPeOY B yTOUHEHHi
Ta JOJaTKOBMX JOCTIIKEHHSIX KOHKPETHMX MeXaHi3MiB I[bOro BIUIMBY. le BiIKpMBa€e NUISIX IO MOAAIBIIOTO IeTaTbHOTO
OIIiHIOBAHHS MOKIMBMX ITiIIIOKa3HMKIB I[bOTO iHAMKATOPA i 3araJiIbHOr0 PO3yMiHHS B3a€MO3B’I3KYy MiX LMdpoBisaiiiero
Ta eKOHOMiKOw0. Y BUIIA[IKy JepsKaBHOTO CEKTOpY IIi JaHi MOXYTb CJIYyTyBaTM MPaKTUUHOIO OCHOBOK IJISI KOpEeKIIii
TOJTiITUKY 1IOA0 BIIPOBAJKeHHS HOBMX TE€XHOJIOTi} OpieHTOBAaHUX Ha MOJIIMIIIeHHSI €KOHOMIYHOTO CTaHOBUIIAX

M Knwuoei cnoea: tpanchopmatiist; 1udposa ekoHOMiKa; L poBisalis; MAaKpOEKOHOMIUHI MOKa3sHMUKM; KoedilieHT
JeTepMiHarii

I.- 46 Economics of Development. 2024. Vol. 23, No. 2


https://orcid.org/0000-0002-9471-2820
https://orcid.org/0009-0003-4351-7077
https://orcid.org/0009-0002-4387-6144
https://orcid.org/0000-0003-4590-2836
https://orcid.org/0009-0000-4396-7543

ECONOMICS OF
DEVELOPMENT

Journal homepage: https://ecdev.com.ua/

(o]
o
Z<
oS
N N
©
>

UDC 657.2 DOI:10.57111/econ/2.2024.47

Elkhan Jafarov

PhD in Economics, Associate Professor

Azerbaijan State University of Economics

1001, 6 Istiglaliyyat Str., Baku, Republic of Azerbaijan
https://orcid.org/0000-0002-3161-7869

Nusret Babayev"

Senior Lecturer

Azerbaijan State University of Economics

1001, 6 Istiglaliyyat Str., Baku, Republic of Azerbaijan
https://orcid.org/0009-0003-7168-1763

Problems of preparing business financial statements
according to international standards

M Abstract. The importance of the study stemmed from the necessity to identify ways to enhance the quality and
harmonise the financial statements of small and medium-sized firms in Azerbaijan so that they met international
requirements. The aim of the work was to analyse the reporting of Azerbaijani small and medium-sized enterprises, as well
as to identify significant inconsistencies between the basic concepts and principles in certain sections of international
standards, the elimination of which will increase the comparability of the financial data of Azerbaijani enterprises at the
global level. The methodological approach was based on statistical data analysis, which was used to study the change in
the number of small and medium-sized enterprises in Azerbaijan for 2018-2023; and an analogy method for comparing
the qualitative characteristics of financial statements specified in the Conceptual Framework for Financial Reporting to
international standards. The main results include: a proposal to adopt indicators of the quality of information in the
financial statements in accordance with the characteristics specified in the Conceptual Framework for Financial Reporting;
justification of the need to use the initial and fair value methods based on the requirements for assessing the possible,
current and discounted value of assets, liabilities, income, and expenses, as well as using simpler approaches to reflect
them in financial statements; proof of the need for wider disclosure of information presented in the explanatory notes to
the financial statements, which would help improve the quality and usefulness of information on the financial condition
of business entities. The findings of scientific research, as well as the conclusions drawn from it, are of practical value to
small and medium-sized business leaders, national politicians, and financial statement auditors

M Keywords: comparability of information; conceptual approaches; display of assets; innovation; harmonization

H INTRODUCTION

Modern trends in the domain of internationalization of
economic and financial relations have led to the creation
of a world market that does not recognize national bounda-
ries. Disclosure of reliable information on the development

of enterprises in Azerbaijan, the creation of an information
base that meets modern requirements for accounting and
disclosure of financial statements were the main condi-
tions for attracting investors and the interest of creditors,
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whose support contributes to business development. The
necessity to reveal information about the financial health
of small and medium-sized enterprises (SMEs) in compli-
ance with international standards that govern the pres-
entation of financial statements has been reinforced by
the growth of cooperation between Azerbaijani economic
entities and European nations.

For instance, J. Hasanova-Vagif (2021) showed that
small enterprises provide important flexibility in mar-
ket conditions and show a good ability to pay off. In ad-
dition, the author proved that small firms are more likely
to innovate and seek to establish mass production. The
research carried out by F. Ganbarov et al. (2020) showed
that increasing the openness of trade and involvement in
worldwide supply chains may enhance a nation’s export
diversification, attract foreign investment and ensure an
annual income growth of 5-10%. At the same time, scien-
tists were studying the detrimental effects of the coronavi-
rus pandemic on SMEs operations and suggesting ways to
improve the financial condition of enterprises. N. Gasimo-
va (2022) claimed that as a result of restrictive measures,
many enterprises have closed their activities. The author
proved that the most stable model of overcoming the crisis
for Azerbaijan is the model of European countries. How-
ever, changes were required to guarantee the long-term
growth of SMEs in Azerbaijan. These included the provi-
sion of profitable loans to businesses and the development
of innovative activities (Sadikhov, 2024). Studies of Azer-
baijan’s foreign policy issues in the context of the econom-
ic crisis were carried out by the scientists A. Hajiyeva et
al. (2020), who showed the importance of interaction with
international financial institutions. The scientists argued
that the expertise in preparing financial statements uti-
lising international standards is positive for Azerbaijan, in
particular for increasing the inflow of foreign investment.

The validation of a successful methodology for Azer-
baijan’s integration of national accounting standards with
international standards in their work was done by scien-
tists A. Valiyev et al. (2021), who assessed the benefits and
barriers to the implementation of international standards
depending on the practice models for the consolidation of
national and international standards. F. Sultanov (2022)
conducted a comparative review of the condition of the
accounting systems in Azerbaijan and Turkey, emphasis-
ing that the direct translation of international standards
into Azerbaijani is one of the right steps in terms of flex-
ibility. However, the Turkish reporting and auditing sys-
tem can be taken as a model for Azerbaijan. The issue of
translating international standards into languages of dif-
ferent countries was considered by A. Hellmann & C. Pa-
tel (2021), who emphasized the importance of observing
the comparability of the meaning of the requirements for
displaying financial information.

Azerbaijani and other scientists have made significant
contributions to studying the comparability of financial
reporting and the preparation of statements according to
international standards, yet many debatable issues per-
sist, requiring further investigation. Due to the presence
of a number of obstacles to the transition of the prepa-
ration of financial statements of Azerbaijani enterprises
in accordance with international requirements, the need
for research was updated to identify factors that make it
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difficult for SMEs to prepare statements according to in-
ternational standards and develop proposals to improve
the quality and usefulness of reporting. The main purpose
of this scientific work was to study the identification of
significant inconsistencies between the main concepts
(principles) in certain sections of the International Fi-
nancial Reporting Standards for small and medium-sized
businesses (IFRS for SMEs) on the example of Azerbaijan,
which hinder the improvement of the comparability of
reporting at the global level and improve its quality and
usefulness for stakeholders.

® MATERIALS AND METHODS

Statistical data analysis method was utilized to exam-
ine changes in the number of enterprises. Analogies were
drawn to compare the qualitative characteristics of financial
statements across various regulatory documents. A graph-
ical method was employed to visually display the obtained
data. A generalization method was applied to synthesize
and derive conclusive information from the findings. The
theoretical foundation for this study was established by
the writings of previous authors who had investigated the
issues of increasing the quality and harmonising the finan-
cial statements of businesses with worldwide standards.

Analysis of statistical data, based on the Entrepre-
neurship in Azerbaijan (2023), made it possible to study
the number of SMEs in Azerbaijan, their structure, and
part in the total number of business entities for 2018-
2023. To analyse the number of SMEs in 27 countries of
the EU and their dynamics for 2018-2022, information
from the Statista was used (Number of small and medi-
um-sized enterprises..., 2022). The structure and role of
SMEs that they played in the employment rates of the
population in Germany, France, Croatia, Spain, and Den-
mark were analysed based on EU statistics (Number of en-
terprises..., 2022). The Conceptual Framework for Finan-
cial Reporting (also referred to as the Fundamentals) and
IFRS for SMEs were compared using the analogy method
to determine the qualitative aspects of reporting (Inter-
national standards..., 2022). The legal framework of Azer-
baijan in terms of reporting requirements, including pro-
visions of Law of the Republic of Azerbaijan No. 716-11Q
“On Accounting” (2004), was examined. The utilisation of
the graphical approach allowed for the visualisation and
trend analysis of the dynamics of increase in the number
of SMEs in European countries for 2018-2023.

The use of the generalization method summed up
the results of the study regarding: the role of SMEs for
the economic growth of Azerbaijan and European coun-
tries, the comparability of the reporting quality require-
ments specified in the IFRS for SMEs and the Conceptual
Framework for Financial Reporting, to identify problems
that are an obstacle to reporting by enterprises; formula-
tion of conclusions that served as a final reflection of the
results of the study. These conclusions aimed to substan-
tiate proposals regarding the simplification of reporting
in accordance with international standards, identify areas
that should be paid attention to and change approaches to
displaying information, improve the quality, comparabili-
ty, and accessibility of information for potential investors,
and determine further directions for studying this issue
and improving the preparation of reports for SMEs.
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W RESULTS

As of the beginning of 2023, SMEs in Azerbaijan account-
ed for 99.7% of all operating business entities (Entrepre-
neurship in Azerbaijan, 2023). The first step to attract for-
eign investors and expand international cooperation was
to transform the financial statements of enterprises and
bring them closer to international standards, which in turn
could contribute to the transparency and attractiveness of
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Azerbaijan’s business. Companies in more than 100 coun-
tries prepared their financial statements on the basis of
IFRS, which were an important means of increasing the
comparability of information contained in the financial
statements of companies from different countries (Entre-
preneurship in Azerbaijan, 2023). Azerbaijani enterprises
were classified by the number of employees and, accord-
ingly, by their annual income (Table 1).

Table 1. Criteria for business size in Azerbaijan by the number of employees

Business entity categories Mean number of employees Annual income (ig)
Micro-enterprises 1-10 ig<200
Small businesses 11-50 200<ig< 3,000
Medium enterprises 51-250 3,000<ig< 30,000
Large enterprises 251 and more 30,000<ig

Source: made by the authors based on Entrepreneurship in Azerbaijan (2023)

As shown in Table 1, SMEs include enterprises with up
to 250 employees, and more are considered large enterprises.

In the structure of the total number of Azerbaijani enter-
prises, the main part is occupied by SMEs (Table 2).

Table 2. The structure of SMEs in Azerbaijan and its dynamics

Indicators 2018 2019 2020 2021 2022 2023
Total number of enterprises 245,800 272,295 317,299 356,910 378,726 415,763
The total number of SMEs, including: 244,883 271,304 316,370 355,998 377,842 414,832
* micro-enterprises 237,815 262,622 307,717 346,171 366,944 403,062

= small businesses 4,930 5,956 5,943 6,856 7,760 8,735

= medium enterprises 2,138 2,726 2,710 2,879 3,138 3,304

Part of SMEs in total 99.6% 99.6% 99.7% 99.7% 99.6% 99.7%

Source: made by the authors based on Entrepreneurship in Azerbaijan (2023)

As can be seen from Table 2, during 2018-2023, the
share of SMEs in the total number of Azerbaijani enter-
prises remained above 99%, indicating their advantage
in the structure of economic entities in the country.
The largest growth in the number was shown by SMEs
in 2019 - 21% and 27% but the COVID-19 pandemic’s
economic crisis in 2020 resulted in a slight decrease (En-
trepreneurship in Azerbaijan, 2023). In 2022 and 2023,
the total number of enterprises continued to grow. Sim-
ilarly, the number of SMEs increased, maintaining their
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dominant share in the economy. Micro-enterprises, small
businesses, and medium enterprises saw significant
growth. The involvement of SMEs was crucial to main-
taining the smooth operation of the economy in the set-
ting of the globalization of economic connections. For-
eign experience shows that in modern conditions, SMEs
are the basis of the European economy and a potential
source of employment and economic growth in the coun-
try. According to a statistical estimate, there are about
22 million SMEs in the EU (Fig. 1).

21.63 21.79
B Number of micro-enterprises
(0-9 employees)
Number of small enterprises
(10-49 employees)
Number of medium enterprises
(50-249 employees)
1.35 1.36
0.21 0.215
2022 2023

Figure 1. Dynamics of the SMEs increase in European countries
Source: made by the authors based on Number of small and medium-sized enterprises (SMEs) in the European Union from

2008 to 2023, by number of enterprises (2022)

The data in Figure 1 indicate a significant predom-
inance of micro-enterprises in the total number of SMEs

(about 98%) and a low proportion of medium-sized enter-
prises (less than 1%). As of 2023, 1.36 million enterprises
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are small, and about 215 thousand are medium-sized
firms. At the same time, non-financial sector workers in
Italy owned around 3.56 million SMEs. By analysing the

distribution of SMEs in European nations, it was possible
to examine their structure and involvement in the em-
ployment rates of the population of states (Table 3).

Table 3. Share of enterprises and employed employees in European countries for 2022

Part of enterprises, % Part of employed employees at enterprises, %
Country small medium large small medium large
Germany 974 2.1 0.5 40.6 17.2 42.2
France 99.4 0.5 0.1 44.5 11.3 42.2
Croatia 98.9 0.9 0.2 53.6 17 29.4
Spain 99.2 0.7 0.1 53.8 13.9 334
Denmark 98.5 1.2 0.2 43.3 21.2 35.5

Source: made by the authors based on Number of enterprises by enterprise size class, 2022 (2022)

The data in Table 3 shows that SMEs occupied a sig-
nificant share in the total number of enterprises, averaging
around 98.7% across the listed European countries in 2022.
This accounted for an average of approximately 47.66% of
all employed employees. In some countries, medium enter-
prises reached up to 2.1%, but small enterprises dominated.
In 2023, SMEs in Azerbaijan increased their nominal value
added by 30% compared to the previous year, comprising
18% of the national economy’s total value added. Addition-
ally, medium-sized enterprises employed up to 55% of the
workforce found in small enterprises, with approximate-
ly 35-55% of employees being in large business entities
(World Intellectual Property Organization, 2023). For the
development of SMEs in Azerbaijan, it was expedient to
use the experience of European countries. In addition, the
development of close cooperation between Azerbaijan and
the EU, the main focus of which was the oil and gas indus-
try and the transport sector, contributed to the formation
of a favourable business environment for the functioning
of SMEs. In turn, the transparency of the activities of SMEs
would contribute to the interest of foreign investors to in-
vest in their development. One of the tools to ensure the
transparency of the activities of SMEs was to improve the
quality of their financial statements and bring them closer
to the requirements established by international standards.

Azerbaijan’s financial reporting requirements were
established and regulated by the Law of the Republic of
Azerbaijan No. 716-11Q “On Accounting” (2004) (as amend-
ed in June 2018), which also established financial reporting
requirements. According to it, The Ministry of Finance of
Azerbaijan is responsible for the use of IFRS for SMEs, the
correctness of their translation into Azerbaijani, and en-
suring their availability to the public. However, it should
be noted that the practical implementation of reporting
requirements in accordance with IFRS for SMEs in Azerbai-
jan is still formal. The main obstacles to a full transition
to the preparation of financial statements in accordance
with IFRS for SMEs are the quality of the translation of this
standard from English into Azerbaijani as well as in some
cases this is also a discrepancy with the original English

text. In addition, one of the main challenges in transition-
ing to comply with IFRS for SMEs is the inadequate profes-
sional expertise among accounting service representatives
at enterprises, compounded by an ineffective mechanism
to monitor audit firms responsible for ensuring the quality
of these reports (Berest & Sablina, 2024). This has led to
the fact that accounting is mainly reduced to calculations
without sufficient analysis, which could show the presence
of problematic issues in the accounting of the enterprise.
These factors are disruptive to the transition process of
preparing financial statements in accordance with IFRS for
SMEs. According to the Law of the Republic of Azerbaijan
No. 716-1IQ “On Accounting” (2004), business entities are
required to prepare reports based on their status. Either
the complete version of IFRS or the IFRS for SMEs must be
followed by large businesses. Medium-sized businesses can
choose to use the full version of IFRS or the IFRS for SMEs.
Small enterprises, on the other hand, are mandated to com-
ply with either the rules for micro and small enterprises es-
tablished by the Ministry of Finance of Azerbaijan, the IFRS
for SMEs, or the full version of IFRS. The study also identi-
fied several factors that negatively affected SME activities
in Azerbaijan. These included the inadequate knowledge
and competence of company managers regarding market
economics, ineffective marketing strategies, burdensome
tax expenses, high fixed costs leading to reduced profits,
and a shortage of financial resources for SME development.

In order for business leaders to be aware of these prob-
lems and be able to make the right management decisions in
time, it is necessary to increase the transparency and quali-
ty of reporting (Mehdiyev, 2024). One of the main character-
istics, the observance of which increases the usefulness of
financial statements, is its quality. The IFRS for SMEs con-
tains a list of qualitative characteristics that SME report-
ing must comply with (International standards..., 2022).
Also, similar characteristics are defined by IFRS, which
describes the criteria for information in reporting, accord-
ing to which such information will be useful for investors
and creditors when making decisions about an enterprise
based on information in its financial statements (Table 4).

Table 4. Comparison of the qualitative characteristics specified in the Fundamentals and the IFRS for SMEs

Qualitative characteristics

Conceptual framework IFRS,
paragraph “Qualitative characteristics
of useful financial information”

IFRS for SMEs,
“Basic concepts
and principles”

Qualitative
characteristics

Fundamental qualitative

characteristics (QC5)

1. Understandability 2.4

1. Relevance

(QC6-0C10)

2. Relevance 2.5
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Table 4. Continued

o . Conceptual framework IFRS, o . IFRS for SMEs,
Qualitative p o - Qualitative ot
. paragraph “Qualitative characteristics .. Basic concepts
characteristics . . . characteristics .. ,,
of useful financial information and principles
1.1. Materiality (QC11) 3.Materiality 2.6
2. Faithful representation (QC12) 4. Reliability 2.7
2.1. Complete (QC13) 5. Substance over form 2.8
2.2. Neutral (QC14) 6. Prudence 2.9
2.3. Free from error (QC15) 7. Completeness 2.10
3. Enhancing qualitative s
characteristics (QC19) 8. Comparability 2.11
3.1. Comparability (QC20-25) 9. Timeliness 2.12
3.2. Verifiability (QC26-QC28) 10. Balance between benefit 2.13-2.14
and cost
3.3. Timeliness (QC29) 11. Undue cost or effort 2.14A-2.14C
3.4. Understandability (QC30-0C32)
4. Applying the enhancing )
qualitative characteristics (QC33-QC34)
5. The cost cqnstralnt on (QC35-QC39)
useful financial reporting

Source: made by the authors based on IFRS Foundation (2018), International standards of financial reporting and other

pronouncements (2022)

The information provided in Table 4 indicates that
there are differences in approaches to determining the
characteristics of the reporting information defined in
IFRS. The characteristics are subdivided according to the
criteria of importance: into basic and improving, which al-
lowes to pay attention when preparing reports in accord-
ance with its main characteristics. It should be noted that
between the conditional indicators of accounting infor-
mation, which are given in the relevant paragraphs of sec-
tion 2 “Basic concepts and principles” of the IFRS for SMEs,
and the quality of this information, which is indicated in
section 3 “Qualitative characteristics of useful financial
information”, completely different approaches were taken.
Arbitrary indicators for the data in the financial statements
are displayed in paragraphs 2.4-2.14D of section 2 of this
IFRS for SMEs are presented in paragraphs 24-43 of the
Framework for the preparation and presentation of finan-
cial statements (2001), in accordance with the qualitative
characteristics of the financial statements in the form in
which they are, and in the specified sequence.

The section 3, discussion of the qualitative aspects of
valuable financial information, is presented with differ-
ent approaches. According to the criteria for recognizing
qualitative characteristics of financial information out-
lined in relevant documents, the full disclosure of financial
data, both collectively and individually, is required in the

preparation of enterprise financial statements. However,
despite financial statements being issued with favoura-
ble opinions from professional auditors based on IFRS for
SMEs requirements, the quality of this information may
not be presented clearly, transparently, and reliably due
to subjective management decisions influenced by adverse
events within enterprise operations. It should be empha-
sized that grouping the financial statements primarily by
the qualitative characteristics of the relevant financial
information — which were defined in the IFRS for SMEs —
should be preferred in order to reflect relatively high-qual-
ity financial information in accordance with the specified
criteria. This approach is also reflected in the section 3
“Qualitative characteristics of useful financial informa-
tion” of the Fundamentals. In addition to applying the
qualitative characteristics of financial statements, a prob-
lematic issue in the preparation of financial statements in
accordance with the IFRS for SMEs is the valuation of as-
sets, liabilities, income, and expenses. The IFRS for SMEs
provides various approaches and methods for measuring
assets, liabilities, income, and expenses. According to the
content of paragraph 2.34 of the section 2 of the IFRS for
SMEs, it is indicated that the valuation of assets, liabilities,
income, and expenses should be carried out on the basis of
two general methods — initial cost and fair value. However,
other measurement methods are also used (Table 5).

Table 5. Methods for measuring assets, liabilities, income, and expenses in accordance with the IFRS for SMEs

Chapter Assessment methods
No. Name Items possiblg selling T discounted
price value
11 Basic financial instruments 11.20,11.25 +
12 Other igsues with financial 12.11,12.12 +
instruments
15 Investments in joint ventures 15.16,15.17 +
16.5 +
16 Investment property 166 ;
20 Leases 20.9, 20.10, 20.21, 20.23
21 Provisions and contingencies 21.7,21.11
23 Income 23.5
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Table 5. Continued

Chapter Assessment methods
It : : :
No. Name ems poss1blg selling i e discounted
price value
. 27.9 +
27 Impairment of assets
27.15,27.20 + +
28.7 +
28 Employee benefits 28.15, 28.16, 28.30, 28.37 +
28.17 + +
29 Income tax 29.32 +
34 Specialized activity 34.6 +

Source: made by the authors based on The IFRS for SMEs standard (2015), International standards of financial reporting

and other pronouncements (2022)

The data in Table 5 shows that in addition to measur-
ing assets, liabilities, income, and expenses at initial and
fair value, the relevant sections of the IFRS for SMEs use
valuation methods based on possible selling price, present
value, and present value. At the same time, it should be not-
ed that such an approach to assessment does not provide
high-quality preparation and presentation of information
in financial statements, which is advisable for auditors, in-
vestors, and creditors to use when making decisions. Tak-
ing into account the requirement to apply valuation meth-
ods to measure the elements of financial statements on the
basis of the possible sale value, current and present value,
there is a need to amend paragraph 2.34 of the section 2 of
the IFRS for SMEs, namely: to specify that for the valuation
of assets, liabilities, income and expenses, the methods
of initial and fair value are used, taking into account the
requirements for applying valuation at: possible, current
and present value. This can improve the valuation of as-
sets, liabilities, income, and expenses of SMEs and improve
the efficiency and quality of their financial information.

It should also be noted that the presentation of these
financial elements in accordance with the IFRS for SMEs in
financial statements was carried out with relatively sim-
pler approaches compared to the requirements of IFRS.
According to clause 5.1 of section 5 “Comprehensive in-
come statement and profit and loss statement” of IFRS for
SMEs, an enterprise must show its total income for the pe-
riod in the statements, that is, the financial results of its
activities in one financial statement. In accordance with
paragraph 7.7 of section 7 of “Statement of cash flows”, an
entity’s statement of cash flows for the period must sole-
ly display cash flows from operational operations using
the direct method. In addition, in comparison with IFRS,
it is necessary to disclose more widely the information
presented in the explanatory notes to the financial state-
ments in the relevant sections of the IFRS for SMEs ac-
cording to the specific features of their activities, namely:
on the business characteristics of SMEs.

To accelerate the harmonization of financial reporting
of SMEs in Azerbaijan, one of the necessary requirements
is to increase the use of innovative solutions that help im-
prove the activities of SMEs. The analysis of the global in-
novation index for 2019 showed that Azerbaijan ranked 84"
out of 129 countries, which is two positions lower than in
2018, and in 2023, 89" out of 132 countries (World Intellec-
tual Property Organization, 2023). Such data indicates that
the country continues to face problems in the development
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of innovative activities and the application of its results in
practice. In order to develop an effective policy aimed at
the development of innovation activity, the Government
of Azerbaijan needs to collect information from the finan-
cial statements on the innovation activity of companies in
order to be able to manage the development of this area.

As a result, it should be highlighted that Azerbaijan’s
SMEs played a significant role in the growth of the na-
tional economy. For the further successful development
of SMEs in the context of globalization, a necessary con-
dition is the harmonization of their financial statements
to international standards. The study revealed significant
inconsistencies between the basic concepts and princi-
ples of individual sections of IFRS for SMEs, which make
it more difficult for SMEs to prepare financial statements
in compliance with IFRS, namely: different approaches to
presenting useful financial information to the qualitative
characteristics; shortcomings in the definition of methods
for valuation of assets, liabilities, income, and expenses
in IFRS for SMEs; the need to use simpler approaches for
SMEs in terms of presenting assets, liabilities, income, and
expenses in financial statements; inadequate broad disclo-
sure of the data in the financial statements’ explanatory
notes. These problems and shortcomings have become the
basis for developing proposals for improving approaches
to the preparation of SME financial statements, which will
improve its quality and bring it closer to the requirements
of international standards.

M DISCUSSION

The findings obtained as a result of the study allowed to
assert that the developed proposals were aimed at increas-
ing the requirements for the quality of reporting compiled
by SMEs and its harmonization with international stand-
ards. As a result of the study, it was proved that the existing
differences in approaches to describing the characteristics
of financial reporting information, which are specified in
section 3 of the Fundamentals and section 2 of the IFRS for
SMEs, require improvement in the grouping of qualitative
characteristics and, in general, an increase in the require-
ments for the quality of SME reporting.

Other scientists who have investigated the signifi-
cance of the quality of reporting information backed a
similar position. Indonesian scientists T. Rahayuningsih
& W. Utami (2022) looked at what factors determine how
well SMEs disclose their financial information. The authors
assessed the impact on the quality of financial reports of
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SMEs of information technologies used for accounting, the
competence of SME accountants, as well as their under-
standing of accounting and reporting standards for SMEs.
The study’s findings demonstrated to the authors that the
aforementioned elements significantly improved the cal-
ibre of financial reports for SMEs. In turn, the Romanian
scientists E. Budai et al. (2021) in their studies systematized
various approaches to the quality of financial reporting,
considered the relevance of the identified aspects of the
quality of reporting by SMEs, as well as the adaptability of
methods for testing the quality of financial reporting be-
fore applying them in practice. Another area that requires
improvement in order to eliminate difficulties in prepar-
ing financial statements in accordance with IFRS for SMEs
is the difference in approaches to the valuation of assets,
liabilities, income, and expenses, on the basis of which it
is proposed to take into account the requirements for val-
uation at a possible, current and present value when using
the cost and fair value methods (Kalyuzhna et al., 2024).
On this occasion, also was conducted the research by the
Hungarian scientists Z. Széles et al. (2019), who highlight-
ed the potential and difficulties in applying the fair value
approach practically to SMEs’ financial statements. The
authors emphasized that the fair value model was often
used as a more appropriate valuation method compared
to the cost model for a specific group of business entities,
namely: SMEs. The paper compared the use of valuation
methods for SMEs and large enterprises and showed the
advantages of using the fair value model.

The importance of assessing the assets of enterprises,
which are the main component of economic relations, was
shown in the research of the Ukrainian scientist I. Kalyn-
ichenko (2020), who aimed to investigate theoretical and
methodological requirements and create practical sugges-
tions for estimating the value of firm assets for management
choices. The author proved that for the pricing mechanism
of such an asset as real estate, it is important to evaluate
these objects by the owners themselves, and also advised
utilising the owner’s rate of return rather than the market
rate. One should agree with the point of view of many sci-
entists who focus on the difficulties faced by SMEs in many
countries during the transition to international standards
(Petrenko et al., 2023). For example, Tunisian scientists
H. Khlif et al. (2020) emphasized that the main problems
include: ignorance of the features of accounting systems
based on IFRS principles by professional SME account-
ants, as well as difficulties in assessing fair value for SMEs.

Approaches with which one can fully agree are empha-
sized by Qatari scientists A. Al-Bakri et al. (2014), who re-
vealed the nature and requirements for displaying financial
information on SMEs compared to large corporations in
Jordan. The authors, using a questionnaire, collected data
on the information required for disclosure, prepared in ac-
cordance with IFRS. According to the data, the proportion
of critical things that should be revealed in SMEs’ report-
ing was 40%, whereas large firms reported 90%. The form
and degree of disclosure in SMEs’ financial statements re-
ceived increased attention. Confirming the authors’ point
of view, SME workers should be encouraged to improve the
effectiveness of accounting and control systems, which im-
proves the efficiency of their financial reports and assures
more transparency and disclosure of their financial data.
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Valuable research was carried out by Brazilian scien-
tists F.J.A. Gongalves et al. (2022), who studied the ele-
ments that influence the application of the IFRS for SMEs
in Brazil and showed that the main factor is the discrep-
ancy between the perception of difficulties by accountants
and the nature of the difficulties themselves that arise in
reporting. In this regard, the position of the authors on
the necessity to expand the availability of educational
programmes for accountants and encourage the adop-
tion of worldwide standards warranted consideration.
A similar study was conducted by the Swedish scientist
M.M. Bengtsson (2021), who considered the obstacles to
the complete or partial non-acceptance of IFRS. The au-
thor classified the factors into three significant categories.
The paper logically emphasized the importance of the
country’s government showing caution when interpreting
the results of the implementation of IFRS.

Egyptian scientists M. El-Helaly et al. (2020) investi-
gated the connection between cultural factors and policy
decisions on the adoption of IFRS. It has been demonstrat-
ed that the adoption of IFRS depends on how little these
standards are used. Fully concurring with the authors, it is
important to emphasize that variations in national culture
significantly influenced how countries reacted to the im-
plementation of IFRS as a means to standardize account-
ing and reporting practices globally. American scientists
M. Rykaczewski et al. (2022) highlighted that tax-based
accounting predominates in financial reporting in Eastern
European countries. This circumstance has led to dimin-
ished interest among potential shareholders and creditors.
The leaders of most SMEs continue to struggle with the
outdated mind-sets of accountants and the poor perfor-
mance of local auditors (Wolff & Lifieira, 2023).

Alongside this study the affirmations of the German
scientist A.H. Giingormiis (2020), who also considered the
issues of the independent audit of SMEs and demonstrated
that, in order for SMEs to achieve meaningful outcomes,
shared objectives in the fields of accounting and audit are
required, and they merit consideration. In addition to the
difficulties that SMEs face in preparing financial statements
under IFRS, as other authors argue, there are factors that
negatively affect the usefulness of SME financial reporting.
One of these factors, according to the results of a study by
Estonian scientists O. Lukason & M.D.M. Camacho-Mina-
no (2021), is a violation of the deadlines for the submission
of annual reports of SMEs. The following categories of vari-
ables were identified by the authors as contributing factors
to this phenomenon: the incidence of financial challenges,
corporate governance features, and management conduct.

Georgian scientists V. Charaia et al. (2021) studied
digitalization trends in the Central Caucasus countries
(Georgia, Azerbaijan, and Armenia) and the Baltic coun-
tries in order to reduce the financial gap for SMEs in
the Central Caucasus countries. Scientists in their work
proved that the SME sector continues to face significant
credit constraints. Modern digital technologies, which
are already widely used in the Baltic countries, should be
applied in Georgia, Azerbaijan, and Armenia to improve
the system of accounting and reporting of SMEs in these
countries (Manachynska et al., 2024). Despite a number of
difficulties that arise in the preparation of SME reporting
in accordance with international standards, one cannot
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fail to say about the usefulness of these standards. Aus-
tralian scientists D. Perera et al. (2022) demonstrated that
ensuring users’ input in the creation of accounting and re-
porting standards was essential to meeting their genuine
demands for financial information.

Thus, the examination of other scientists’ research
findings on the difficulties of creating financial statements
for SMEs validated the conclusions and ideas offered in
this paper. The proposed ways to reduce the difficulties
and discrepancies in the preparation of financial state-
ments in accordance with IFRS for SMEs are mainly in the
need to eliminate discrepancies in approaches to the as-
sessment of assets, liabilities, income, and expenses and
their reflection in the statements, compliance with the
requirements for the qualitative characteristics of state-
ments in accordance with IFRS, and the use of simpler ap-
proaches to the presentation of these financial elements
in the financial statements. This will improve the quality
and utility of financial data in SMESs’ reporting, as well as
investor interest in their future development.

B CONCLUSIONS

The conducted scientific research showed that the compli-
ance of the financial statements of SMEs with internation-
al requirements is the main condition for increasing the
comparability of the results of doing business for SMEs at
the global level. The goal formulated in this work and the
analysis of the preparation of SME financial statements al-
lowed the development of the following proposals. It was
proposed to adopt the information quality indicators in the
financial statements given in paragraphs of section 2 “Ba-
sic concepts and principles” of the IFRS for SMEs in accord-
ance with the quality characteristics included in section 3
“Qualitative characteristics of useful financial informa-
tion” of Fundamentals in order to eliminate discrepancies
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Mpo6nemu nigrotoBkn ¢piHaHCOBOI 3BITHOCTI 6i3Hecy
3a MDKHapoAHMMM CTaHAApPTaMU

M AHoTauifi. AKTYya/IbHICTh JOCTiIsKeHHST 3yMOB/IeHa HeOOXiIHiCTIO MOIIYKY IUISIXiB MiABUIIEHHS SKOCTi Ta rapMOHi3arfii
(dinaHcoBoi 3BiTHOCTI Cy6’eKTiB Majsoro Ta cepemHbOro GizHecy B Asep6aiimkaHi 3TifHO 3 MiKHAPOIHUMMU BUMOTAMMU.
Mertoio po60Ty 6yB aHasIi3 3BiTHOCTI a3epbaiii)KaHCbKUX MajuX i cepeHiX MiAMPUEMCTB, a TAKOX BUSIBIEHHSI CYTTEBUX
HEeBiAOBiZHOCTEN MiXk OCHOBHMMM ITOHSITTSIMY Ta IPUHLMIIAMY B OKPEMUX PO3Jinax Mi>KHAPOLHMX CTAHJAPTiB, yCYHEHHS
SIKMX TO3BOJINTH MiABUIIATY CITiBCTaBHICTb (DiHAHCOBUX AAHMUX a3epbaiiIkKaHCbKUX IigIPUEMCTB Ha IIOOAJIbHOMY
piBHi. OCHOBY MeTOAOIOTIYHOTO TiAXOMY CKIaJIN: aHali3 CTATUCTUYHUX JaHUX, 3a JOTIOMOTOI SIKOTO OY/I0 JOCTiIKeHO
3MiHY KiJIbKOCTi MajiMX Ta cepefHixX MmiAnmpreMcTB B Asepbaiimskani 3a 2018-2023 poky; MeTOM, aHaJIOTi1 IJIsT TTOPiBHSIHHS
SIKICHMX XapakTepucTuK (iHaHCOBOI 3BiTHOCTI, 3a3HaueHux y «KoHLenTyasnbpHi OCHOBI (iHAaHCOBOI 3BiTHOCTI» Ta
MisKHAPOAHUX CTaHAApTax. [Jo OCHOBHMX Pe3y/IbTaTiB HEOOXiJHO BiTHECTY MPOTO3UIIII0 MO0 MPUNHATTS MOKA3HUKIB
skocTi indopmanii y dhiHaHCOBil 3BITHOCTI BiAMOBIZHO [0 XapaKTePUCTMK, BU3HAUeHUX «KOHIENTyaabHOI OCHOBOIO
(inancoBoi 3BiTHOCTi»; OGIPYHTYBaHHSI HEOOXiZHOCTI BUKOPUCTAHHSI METOZiB MepBicHOI Ta cIpaBenanBOi BapTOCTi, 3
OTVISIAY Ha OLIIHKY MOXK/IMBOI, TenepiliHb0i Ta AMCKOHTOBAHOI BAPTOCTi aKTUBiB, 3060B’13aHHS, JOXOIV i BUTPATH, a TAKOXK
BUKOPUCTAHHS MPOCTIllIMX MiAXOAiB M0 iX BimoOpaskeHHS y (iHAHCOBiI 3BiTHOCTI; MOBemeHHs HEOOXiTHOCTI MIMPIIOTO
PO3KpUTTS iHbOpMaTIlii, TpeICTaBIeHO] Y MOSICHIOBAIbHMX 3amMcKax GiHaHCOBOI 3BiTHOCTI, IO CIIPUSITHME TTiABUIIEHHIO
SIKOCTi Ta KOpUCHOCTi iHGopMariii mpo GhiHaHCOBUIT CTaH Cy0’e€KTiB roCrojaploBaHHs. Pe3ynbraTii HayKOBOi po6oTH, a
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cepenqHbOro 6i3HeCy, KepiBHUIITBA KpaiHu, ayguTopiB ¢hiHaHCOBOI 3BiTHOCTI
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State institution non-financial asset audit strategy development

M Abstract. The aim of the study was to determine optimal strategies and methods for improving audit activities in the
field of management of non-financial assets of public institutions. Audit reports, financial statements of state institutions,
the legal framework for audit activities and information on asset management strategies were used in the study. The
study results demonstrate that effective and objective control over assets ensures financial discipline, optimises costs
and complies with legal requirements. The study discusses the traditional, risk-based and integrated approaches to
asset auditing, as well as the importance of an integrated audit approach that considers not only financial indicators but
also non-financial aspects that affect the performance of an institution. The real situation in Ukraine is addressed and
compared with other countries, namely the United States, the United Kingdom, India, Brazil and Hungary. The study noted
that the development of the audit of non-financial assets of public institutions is a complex and dynamic process that
occurs on constant changes in legislation and requirements of international standards. In addition, the challenges and
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State institution non-financial asset audit strategy development

problems faced by auditors auditing non-financial assets of government agencies are highlighted. It is proposed to expand
the concept of audit effectiveness from the “3E” to the “OE”, which provides a deeper assessment of performance, covering
various factors. Based on the study, the key areas of the strategy for auditing non-financial assets of public institutions,
including improving the audit system, identifying and managing risks and introducing modern technologies, were
formulated. These findings are valuable for auditors, financial managers, civil servants and resource management experts
as they provide practical recommendations for improving audit performance and the efficient use of non-financial assets

M Keywords: budget programmes; transparency; concept of efficiency; areas of implementation; non-financial assets

H INTRODUCTION

The control of non-financial assets in public institutions
is crucial in ensuring the stability and efficiency of opera-
tions. One of the key tools for controlling these assets is au-
dit, which is an integral part of strategic resource manage-
ment in any organisation. The audit of non-financial assets
is focused on assessing the efficiency of their use, monitor-
ing compliance with legislation and ensuring transparency.
It is also important to note that the current conditions of
technological development, changes in legislation and the
expansion of the functions of public institutions require
continuous improvement of methods and approaches to the
audit of non-financial assets. Organisations need to devel-
op and implement new strategies and techniques to meet
the growing demands and ensure high-quality audit pro-
cesses. According to O. Radchenko et al. (2023), an audit of
non-financial assets identifies potential problems and risks
associated with the control of these assets and provides
recommendations for their resolution. One of the key prob-
lems in the context of auditing non-financial assets is the
lack of a clear methodological approach to assessing their
efficiency. This can cause heterogeneity in the audit pro-
cess and make it difficult to identify strategic directions for
development. Another issue is the insufficient use of inno-
vative approaches in the audit of non-financial assets. The
use of analytical tools and the development of digital plat-
forms can greatly facilitate the audit process and provide
more accurate results, as N. Musayeva et al. (2022) noted.

The development of strategies and methods for au-
diting non-financial assets of public institutions is aimed
at achieving sustainable development and effective use of
public resources. This involves strengthening control over
assets by improving methods of analysing them and ensur-
ing compliance with the law. The main goal of such strate-
gies is to ensure transparency and efficient use of resourc-
es, which will optimise the performance of institutions and
achieve their strategic goals. It is also important to intro-
duce modern technologies and innovations into the audit
process, which can improve control efficiency and reduce
the risks of unreliable information.

The problem of developing the audit of non-finan-
cial assets is relevant and important in the modern sys-
tem of accounting and auditing, which encourages active
research on this issue. Numerous studies were conducted
to identify the main trends and issues related to the au-
dit of non-financial assets. D. Khudhair et al. (2019) and
D.H. Downey & J.C. Bedard (2019) highlighted the im-
portance of improving communication between auditors
and managers to ensure the effectiveness of the process.
They emphasised that understanding and mutual accept-
ance between these parties play a key role in the success
of the audit. S. Grishchuk (2019) addressed the importance
of developing objective criteria for assessing audit results

Il- 58

to avoid subjectivity. He emphasised that establishing
clear and objective criteria would increase the level of ob-
jectivity and reliability of audit procedures. M.T. Fiilop et
al. (2020) and O. Tsiatkovska (2021) addressed the role
of stakeholders in ensuring transparency in the audit of
non-financial assets. They highlighted the importance of
including various stakeholders in the audit process to en-
sure that audit opinions are objective and unbiased.

A. Tiron-Tudor & D. Deliu (2022) noted the need to
constantly update audit strategies to adapt to changing
conditions and requirements. This approach allows the
auditors to be prepared for challenges and changes in the
audit industry. S.V. Oneshko et al. (2021) and R. Lambo-
glia et al. (2021) highlighted the possibilities of using ad-
vanced technologies in the field of audit. They noted that
the use of the latest technology can significantly improve
the efficiency and accuracy of audit procedures. E.E. Grif-
fith (2020) addressed the issue of professional training of
auditors, emphasising the importance of continuous de-
velopment in this area. He noted that the rapidly changing
nature of auditing requires auditors to constantly update
their knowledge and skills. S. Sudirman et al. (2021) noted
the need to improve legislation for the effective function-
ing of audit procedures. The statement highlights the need
to keep the legal framework for auditing up to date to en-
sure a high standard.

The analysis of the results of research in the field of
audit of non-financial assets conducted by other scientists
reveals a wide range of modern directions in this area.
They focused on such aspects as improving communica-
tion between auditors and managers, developing objec-
tive criteria for evaluating audit results, the role of stake-
holders in ensuring transparency in auditing, constantly
updating audit strategies, using advanced technologies,
professional training of auditors and the need to improve
legislation. However, such issues as the development of
standards and methodologies for assessing the value of
non-financial assets that would address their impact on
socio-economic development remain unexplored. It is also
necessary to address the challenges and opportunities as-
sociated with the increased use of technology and analyt-
ics in audit practice, in particular, the ethical aspects and
possible risks of this process. The study aimed to improve
the quality and efficiency of audit procedures in the area
of non-financial assets of public institutions to promote
greater public confidence in audit results.

B MATERIALS AND METHODS

Various sources of information were used to conduct the
stu-dy on the audit of non-financial assets in state institu-
tions. An analysis of relevant scientific sources, including
articles, books and research reports related to audit and
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asset management in the public administration sector, was
carried out. This analysis provided a comprehensive over-
view of current trends and approaches in this area. The
general system of research methods was used to obtain an
objective and comprehensive assessment of the situation
with the audit of non-financial assets in public institu-
tions. The analysis of literature and scientific publications
provided a basic understanding of the theoretical aspects
of the problem, while the collection of official reports and
documents allowed us to obtain specific data on the actual
audit results and identified problems. This approach pro-
vided an informed expert assessment of the situation and
the development of recommendations for further improv-
ing the use of non-financial assets in public institutions.

To collect primary data and statistical information
on the audit of non-financial assets in public institutions,
data from government agencies such as the State Audit
Service of Ukraine were used, namely Report on the use of
budget funds by the State Audit Service of Ukraine (2023)
and Performance of the State Audit Service and its inter-
regional territorial bodies (2023). The data of the Minis-
try of Finance of Ukraine were also analysed, namely the
Ministry of Finance of Ukraine statistical collection (n.d.).
These sources provided detailed information on the scope
and results of the audit, which were used to identify issues
and recommendations for asset management.

The statistical method of research was used to analyse
the audit results, identify various indicators of asset man-
agement efficiency and assess risks. This method was used
for an objective and scientific approach to analysing the re-
sults of the audit of non-financial assets in public institu-
tions and drawing reasonable conclusions and recommen-
dations for their use. The comparative method was used
to identify certain general trends in the audit of non-fi-
nancial assets, such as the popularity of certain method-
ologies and the prevalence of certain problems. This pro-
vided the overall context of their operation and identified
opportunities for further improvement of audit process-
es. The development of the audit of non-financial assets
in Ukraine was compared with the Hungary (Accounting
and auditing, n.d.), India (CAG’s auditing..., 2017), Unit-
ed States (Accounting research guide, 2023), the United
Kingdom (Financial Reporting Council..., 2024) and Brazil
(International Federation..., 2024).

To analyse the changes in legislation and stand-
ards related to the audit of non-financial assets in pub-
lic institutions, the documents of the Budget Code of
Ukraine (2010) that regulate the audit in the public ad-
ministration sector and relevant regulations (Resolution
of the Cabinet of Ministers of Ukraine No. 1805-p, 2021)
were first collected. These documents were then analysed,
addressing the latest changes and updates that may have
occurred at the time of the study. Particular attention
was devoted to those aspects directly related to the au-
dit of non-financial assets, such as the requirements for
accounting, reporting, control and audit of these assets
in public institutions. The International Public Sector Ac-
counting Standards were also reviewed to determine their
relevance to the current needs and requirements for the
audit of non-financial assets.

The reports on the Performance of the State Audit Ser-
vice and its interregional territorial bodies (2023) were used
to analyse the distribution of budget funds and identify
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financial irregularities in state institutions. These reports
contain information on the violations identified, ways to
resolve them, and the projected consequences for the fi-
nancial stability of state-owned institutions. The use of
this data on financial risks provided an objective assess-
ment of the state of financial performance of public insti-
tutions, identified violations, and understood strategies
to address them.

M RESULTS

Auditing assets in public institutions is a complex part
of public financial management. Ensuring effective and
objective control over assets ensures financial discipline,
optimises costs and ensures compliance with legal re-
quirements. One of the main methods of asset auditing is
the traditional approach, which is the foundation of many
audit operations and ensures relative objectivity in deter-
mining the condition of assets. This approach is based on
the application of standard audit procedures and meth-
odologies, including reviewing financial statements and
documentation, analysing risks and performing necessary
audit procedures to verify the reliability and correctness
of asset accounting. The advantage of the traditional ap-
proach is its stability and familiarity, which allows audi-
tors to effectively conduct an audit following established
standards and procedures. At the same time, however, this
approach may be limited in its ability to identify complex
or unusual risks arising from non-financial assets.

In addition to the traditional approach, some gov-
ernment agencies use risk-based audit planning. This ap-
proach focuses on identifying and assessing the risks as-
sociated with the assets and designing audit procedures
responsive to those risks. Its advantage is the ability to
efficiently use resources to review the most significant as-
pects of assets while ensuring a high level of objectivity
and efficiency. Given the increasing complexity and risks
associated with the assets of public entities, it is important
to use a combination of traditional and risk-based audit
approaches (Begma et al., 2019). This will ensure not only
high objectivity and reliability of audit results, but also
effective identification and control of risks related to the
assets of state-owned institutions.

An integrated audit approach is also important, as it
is key to ensuring a comprehensive analysis of the activ-
ities of state institutions and a balanced assessment of
their effectiveness. This approach reflects the recogni-
tion that successful governance is not limited to financial
performance but also includes non-financial aspects that
affect the overall performance of an institution. The inte-
grated approach covers various factors that affect an in-
stitution’s operations. The first is to assess the efficiency
of resource management. Auditors analyse how rational-
ly and efficiently the financial and material resources of
the institution are managed, and whether they meet the
strategic goals and development plans. The second as-
pect addressed in the integrated approach is compliance
with regulatory requirements. Auditors check whether an
institution’s actions comply with financial laws and regu-
lations and whether control and reporting procedures are
followed. The third element is risk analysis. Auditors iden-
tify potential risks that may affect the financial position
and operations of an institution and develop strategies
to manage and mitigate them. In addition, the integrated
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approach covers other factors such as environmental as-
pects, social responsibility, and technological and innova-
tive capabilities. All of these components provide a more
complete and comprehensive view of the state of asset
management of public institutions, identify potential
problems and opportunities for improvement, and develop
recommendations for optimising operations.

Auditors auditing non-financial assets of public en-
tities face several challenges that require careful analysis
and professionalism. These assets are increasingly com-
plex to manage due to their diverse nature and the im-
pact of external factors. One of the main challenges faced
by auditors is the difficulty of defining audit objectives.
Non-financial assets can be diverse, including material,
human, intellectual and social resources. Assessing their
effectiveness and defining audit objectives requires a deep
understanding of the specifics of the institution’s activi-
ties and its strategic goals. Another significant challenge
is the lack of standards and methodologies for auditing
non-financial assets. The lack of set rules and guidelines
can complicate the audit process and reduce objectivity.
Auditors need to be creative and flexible in using exist-
ing tools and developing methods to meet these chal-
lenges. The third challenge is the lack of access to the
necessary information. It is often difficult for auditors to
gain access to internal documents and information about
an institution’s assets. This can significantly complicate
the audit and lead to an incomplete assessment of risks
and potential problems. The risk of internal fraud is the
fourth problem. Non-financial assets may be vulnerable to
internal fraud or inadequate controls. Auditors should be
very attentive and able to identify possible signs of fraud
and deficiencies (Garcia-Sanchez et al., 2023). In addition,
constant changes in legislation and standards pose an ad-
ditional challenge for auditors. Changes in the legal envi-
ronment may require revision of audit methodology and
procedures, which requires constant updating and training
of audit personnel. Auditors working in the area of non-fi-
nancial assets of public entities face numerous challenges
and issues that require high skill, patience and profession-
alism. Strategic planning, ongoing training and the im-
provement of audit methods will help auditors effectively
address these challenges and achieve success.

Despite the continuous development of audit meth-
ods, techniques and procedures, audit practices are tak-
ing on new forms and manifesting themselves in various
ways. The development of the audit of non-financial as-
sets of public institutions in Ukraine is a complex and dy-
namic process that is underway based on constant chang-
es in legislation, requirements of international standards
and internal needs to improve management systems. The
initial stages of the development of the audit of non-fi-
nancial assets in Ukraine were associated with the tran-
sition to a market economy after independence. At that
time, there was a need to build effective control and
audit systems that would ensure not only financial but
also operational and strategic compliance. Over the past
20 years, audit practice in Ukraine has significantly trans-
formed. New audit standards were developed to address
the specifics of the public sector and its peculiarities.
There is also an increase in requirements for the qual-
ity of audit services in terms of identifying and assess-
ing risks, as well as providing recommendations for their
mitigation and control.
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In the context of the strategy of modernising the
public sector accounting and financial reporting system,
it is important to ensure timely and accurate informa-
tion on budget execution, which is a key factor for the
development and improvement of finance controlling at
the state and local government levels. The introduction
of national public sector accounting regulations based
on the International Public Sector Accounting Standards
generates relevant information for medium- and long-
term budget planning and effective control over the use
of budget funds. The National Regulation (Standard) on
Public Sector Accounting establishes the methodological
framework for accounting for the income and expenditure
of public institutions, as well as the execution of state
and local budgets (Resolution of the Cabinet of Minis-
ters of Ukraine No. 1805-p, 2021). As part of the budget
process, particular attention is devoted to accounting
and reporting on the execution of budgets and estimates
of budget entities. For instance, according to Article 56
of the Budget Code of Ukraine (2010), accounting for all
operations related to the execution of the State Budget
of Ukraine is performed by the Treasury of Ukraine fol-
lowing the procedures established by the Ministry of Fi-
nance of Ukraine for recording information on the assets
and liabilities of the state. Accounting for the execution of
budget estimates of budget entities is carried out by the
Accounting Regulations and other regulations established
by the Ministry of Finance of Ukraine.

Political factors related to changes in power as a re-
sult of the presidential and parliamentary elections in
Ukraine, as well as reforms introduced in various areas to
harmonise the national system with the European one,
are important aspects of the current political landscape
of Ukraine. Particular attention is devoted to the factor of
war on the territory of the country. As such, budget ex-
penditures are redistributed not only between budget pro-
grammes based on their efficiency but also between those
programmes that are essential for the proper functioning
of the country, economic stability, development of various
sectors of the economy and provision of minimum social
guarantees for citizens. The state financial control covers
state-owned institutions, so information on the number of
institutions covered by the control and where violations
were detected is shown in Figure 1 and Table 1.

2018 2019 2020 2021 2022 2023
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Figure 1. The number of institutions covered by state
financial control by the State Audit Service of Ukraine in
2018-2023 (the number of actually inspected facilities)
Source: compiled by the authors based on the Performance
of the State Audit Service and its interregional territorial

bodies (2023)
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Table 1. The number of institutions where financial irregularities were detected
during the state financial control by the State Audit Service of Ukraine in 2018-2023

Deviation
Value 2018 | 2019 | 2020 | 2021 | 2022 | 2023 A .
Abs., units | Deviation, %
Number of enterprises, institutions and
organisations where financial irregularities were 1,344 | 5,657 | 5,599 | 6,032 | 6,543 | 6,338 4,994 371.58
detected, total
In budgetary institutions and organisations 933 4,163 | 3,549 | 3,581 | 3,913 | 3,728 2,795 299.57
For public and municipal sector entities 372 1,446 | 1,958 | 2,351 | 2,557 | 2,526 2,154 579.03
Share of institutions where offences were detected
in the total number of institutions covered by the 86.93 | 96.14 | 91.31 | 81.12 | 74.98 | 68.91 -18.03 -20.74
state financial control

Source: compiled by the authors based on the Performance of the State Audit Service and its interregional territorial

bodies (2023)

Compared to 2018, in 2023, the number of institutions
subject to state financial control increased by 7,652 units,
which is 494.95%. This indicates a significant increase in
the number of institutions inspected during the year. One
of the main reasons for the increase in the number of in-
stitutions subject to audits is the active implementation
of procurement procedures and decentralisation reforms.
During the period under review, there was an increase in
the number of detected violations from 1,344 in 2018 to
6,338 in 2023, which indicates a general increase in at-
tention to the financial activities of institutions. It is also
necessary to note that although the total number of insti-
tutions where violations were detected has increased, the
share of such institutions in the total number of institu-
tions covered by state financial control has decreased from
86.93% in 2018 to 68.91% in 2023. This may indicate that
in absolute terms more institutions were inspected, but in
relative terms, fewer violations were detected compared to
the total number of institutions inspected.

Compared to Ukraine, some countries, such as the US
and the UK, have more developed and standardised au-
dit standards and practices. For instance, they have more
advanced and high-quality regulations that define audit
procedures and requirements. In addition, these coun-
tries have strong professional associations of auditors
that actively work to improve audit practices and promote
the development of common standards and norms. These
countries also have specialised bodies or committees that
are responsible for providing guidance and recommenda-
tions on audit matters. These bodies include representa-
tives of professional associations, industry experts, and
government officials. Countries with more developed au-
dit environments also have greater opportunities for the
professional development of auditors, access to the latest
audit technologies and techniques, and greater confidence
in the independence and objectivity of audit organisations
(Accounting research guide, 2023; Financial Reporting
Council..., 2024). In Ukraine, the audit of non-financial
assets has not yet reached this level of development. De-
spite significant improvements in recent years, the audit
industry still faces challenges, such as insufficient stand-
ardisation of procedures, low professionalism of some au-
dit firms and ineffective control mechanisms. As a result,
the objectivity and reliability of the audit results cannot
always be guaranteed, which raises questions about the
credibility of the audit results.

In emerging and transition economies, such as India,
Brazil and Hungary, the situation concerning the audit of

non-financial assets is also different. The process of au-
diting non-financial assets, as in Ukraine, is less devel-
oped than in the US and the UK due to the lack of neces-
sary resources, including qualified personnel and financial
support. However, these countries have seen a growing
interest in the audit of non-financial assets due to the in-
creased focus on the effective management of public re-
sources and the fight against corruption. The governments
of these countries are implementing reforms in the audit
system to improve its quality and efficiency. However, the
process of these changes may take longer and require more
support from international partners (International Federa-
tion..., n.d.; CAG’s auditing..., 2017).

There is a concept of efficiency in auditing known as the
“3E” concept, which derives its name from the first letters of
its components (economy, efficiency, effectiveness), which
means that the assessment of economy, efficiency and ef-
fectiveness should be carried out to ensure optimal use
of resources and achievement of the set goals (De Widt et
al., 2022). The “3E” concept has become a key component of
modern audits aimed at assessing the efficiency and effec-
tiveness of organisations. This concept is essential for audi-
tors in determining whether resources are being used effi-
ciently and whether audit objectives are being met. The first
component, the economy, focuses on the rational use of the
organisation’s resources. Auditors analyse how efficiently
and economically money and other resources are spent to
achieve the set goals. Assessing the cost-effectiveness of
activities helps to identify opportunities to reduce costs
and optimise the use of resources. The second component,
efficiency, is defined as the speed and quality of achieving
results with the means and resources available. Auditors
analyse how effectively an organisation uses its resources to
achieve its goals. Performance measurement identifies op-
portunities to improve processes and increase productivity.
The third component, effectiveness, determines how suc-
cessfully an organisation achieves its goals and objectives.
Auditors analyse whether the organisation is achieving the
expected results in terms of the use of resources. Perfor-
mance measurement determines how effectively the organ-
isation’s functions are performed and whether the results
are in line with the goals set. The application of the “3E”
concept allows auditors to conduct an in-depth analysis of
the efficiency and effectiveness of an organisation’s activi-
ties. This concept can be successfully applied across a varie-
ty of audit areas, such as financial, operational and strategic,
helping auditors identify opportunities for improvement
in the use of resources and achievement of objectives.
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The “3E” concept in auditing, which is known for its
use in performance measurement, is being expanded by
Klynveld Peat Marwick Goerdeler (KPMG) to the “6E”
concept with additional components that add depth and
complexity to the analysis (Performance auditing, 2013).
The following components are added to the original con-
cept: environment, equity and ethics. Environment refers
to sustainable development and reflects an organisation’s
ability to meet the needs of the present without compro-
mising the opportunities of future generations. Equity re-
flects fairness and impartiality in the use of public funds.
Ethics refers to the ethical aspects of managing public
funds and requires honesty, integrity and commitment
to duty (Guidara et al., 2022). This expanded concept pro-
vides auditors with a broader approach to assessing the
performance and activities of organisations, addressing

not only economic and operational aspects, but also their
social and environmental responsibility and compliance
with ethical principles.

The study proposed to expand the concept of efficiency
in audit to “OE”, based on the basic principles of the sus-
tainable development strategy, which recognises the im-
portance of a balance between economic, environmental
and social aspects. This promotes the idea of sustainable
development, which seeks to meet the needs of the cur-
rent generation without compromising the opportunities
of future generations. The study of the concept of audit
of non-financial assets of public institutions revealed the
need to identify the main components aimed at assessing
the effectiveness, efficiency and compliance of control and
use of not only budget funds but also the asset itself. The
main components of this concept are shown in Table 2.

Table 2. The main components of the “OE” concept for auditing non-financial assets in public institutions
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No. Component Meaning
Indicates the need to create cost-effective strategies that ensure the profitability and stability of the
1 Economy economic system. Auditors should consider cost-effectiveness, including whether the required amount of
resources has been spent to achieve the objective without incurring excessive costs.
. Indicates how efficiently the auditor performed its tasks and whether the maximum result was achieved
2 Efficiency . . - . ..
from the resources spent. The main outcome here is to achieve maximum results at minimum cost.
Determines the extent to which the audit activity helped achieve the objective or fulfilled its function. This
3 Effectiveness concept is intended to determine the extent to which audit procedures and recommendations have led to
improvements or achieved the intended objective.
. Emphasises the importance of considering the impact of strategies on the natural environment and making
4 Environment s . ; -, .
decisions that promote environmental sustainability and conservation of natural resources.
. Identifies the need to consider social equity in governance and strategic planning, as well as ensuring the
5 Equity ; R e -
equitable distribution of resources and opportunities for all members of society.
6 Ethics Refers to the qualities of honesty and integrity in personal behaviour and commitment to the duty of a
steward of public funds.
- An assessment of how effectively the auditors communicate with clients, management and other
Effective . . A . - -
7 L stakeholders. Clarity and reporting can have a significant impact on the perception of an audit and the
communication acceptance of recommendations.
. The ability of auditors to apply a high level of professional knowledge and skills in a specific audit area. This
8 Expertise . - . [N - .
may include an in-depth understanding of the client’s industry and the use of current audit techniques.
9 | Electronic auditing glgj]zlégzsa;lson of modern technologies and analytical tools to improve the efficiency and accuracy of audit

Source: compiled by the authors

Effective audit communication is critical to the suc-
cess of audit procedures and the achievement of their ob-
jectives. It assesses the extent to which the auditors can
establish and maintain effective communication with var-
ious stakeholders. Clarity and accountability in commu-
nications are important aspects of effective engagement.
Clear and understandable explanations by auditors of
their findings, recommendations and audit processes con-
tribute to increased trust and understanding by clients
and other stakeholders. If auditors can communicate their
results in a clear and accessible manner, it contributes
to informed decision-making and improves the percep-
tion of audit findings (Farkas et al., 2019). Such open and
clear communication helps build partnerships between
the auditors and their clients, strengthens the company’s
reputation and ensures support from other stakehold-
ers, which in turn improves the quality and effective-
ness of audit services. Audit expertise is a key element of

successful audit procedures and ensuring high-quality
audit services. This means that auditors are required to
have deep and extensive knowledge of the specific indus-
try in which their client operates. This includes an under-
standing of the key principles and processes that charac-
terise the industry, as well as the specifics of a particular
business or organisation. Audit expertise involves the
use of modern and up-to-date audit techniques that ad-
dress the latest trends and standards in the industry (Gao
& Zhang, 2019). Auditors should be proficient not only
in traditional audit approaches but also have an under-
standing of modern technologies and innovations used in
the chosen industry. In addition, auditors must be able to
adapt to changing market conditions and requirements.
This means that they must be able to respond quickly to
changes in legislation, regulation and the economic envi-
ronment to ensure that they can fulfil their responsibili-
ties effectively and provide a high level of audit services.
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E-audit is a modern and innovative practice that in-
volves the use of the latest technologies and analytical
tools to optimise and improve the quality of audit pro-
cesses (Sliusar & Burdonos, 2022). This methodology in-
cludes a wide range of actions and the use of specialised
programs and software to automate and improve the au-
dit. E-auditing involves the use of specialised software
and tools that allow auditors to conduct audit procedures
efficiently. These can be programs for analysing finan-
cial statements, tools for checking internal control pro-
cedures, or programs for automating data collection and
processing (Hasan, 2021). Electronic audits also use data
analysis to identify anomalies, unusual patterns or poten-
tial risks. Using specialised analytical tools, auditors can
conduct in-depth analysis of large amounts of data, which
allows them to quickly identify potential problems and
risks, as well as to make a more objective assessment of
financial statements and internal processes (Tenyukh et
al., 2022). In general, e-auditing contributes to the effi-
ciency and accuracy of audit processes by providing au-
ditors with access to powerful tools and technologies to
perform their duties to a high standard.

The proposal to extend the concept from the “3E” to
the “OE” was based on practical research by audit organi-
sations, as well as from the current realities and specifics
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of the functioning of public institutions. This extension
allows auditors to assess their performance in a more
in-depth manner, addressing various factors that affect
the quality and effectiveness of audit services. In addition,
it aims to create a system of effective and ethical man-
agement of non-financial assets in public institutions,
contributing to the achievement of strategic goals and
responsible use of resources. The introduction of the “9E”
concept into the strategy for the development of the state
audit of non-financial assets of state institutions is aimed
at a more complete and comprehensive assessment of the
effectiveness of asset management in various spheres of
society, including economic, social and environmental as-
pects. This development system aims to create effective
public finance controlling, ensuring the legal, efficient
and targeted use of budget funds in the acquisition, own-
ership, disposal, use and alienation of non-financial as-
sets. The implementation of the audit strategy for non-fi-
nancial assets of public institutions includes several key
objectives aimed at the effective management and use of
these assets. The study systematised the main objectives
of the audit strategy for non-financial assets of public in-
stitutions, which can be addressed when developing and
implementing the strategy. The main areas of the strategy
implementation are shown in Figure 2.

> Recognising and classifying non-financial assets for effective audit purposes

> Monitoring and evaluating the efficiency of non-financial assets in the audit

Reporting, assessment and mitigation of risks in the system
of effective management of non-financial assets

Create legislative and organisational conditions for the audit
of non-financial assets and improve the internal audit system

)

Application of innovations and development technologies in audit
and implementation of e-audit

> Creating favourable conditions for stakeholder engagement

Figure 2. Key areas of implementation of the audit strategy for non-financial assets of state institutions

Source: made by the authors

The implementation of the strategy for auditing
non-financial assets of state-owned institutions includes
several key areas. The first of these is the recognition and
classification of non-financial assets for effective audit.
This area involves the systematic recognition and classifi-
cation of all non-financial assets of public entities to pre-
pare for an effective audit. It includes the identification of
all assets, their classification into categories and groups,
as well as an assessment of their value and potential im-
pact on the institution’s operations. The second area is to
monitor and evaluate the use of these assets during the
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audit. It is aimed at continuously monitoring and evaluat-
ing the results of the use of non-financial assets of public
institutions to determine their effectiveness. It includes
regular analysis of the implementation of the institution’s
strategic goals and objectives for the use of assets, as well
as an assessment of their contribution to achieving these
goals. The third area is to ensure reporting, assessment and
mitigation of risks in the non-financial asset management
system. This area involves creating mechanisms for report-
ing and assessing risks associated with the management of
non-financial assets. It includes analysing and identifying
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potential risks, developing strategies to mitigate and con-
trol them, and ensuring transparency and compliance in
asset management. The fourth area is to create the nec-
essary conditions for auditing and improving the internal
audit system. This area is aimed at creating the necessary
legal and organisational framework for the audit of non-fi-
nancial assets, as well as at continuously improving the
internal audit system in the institution. The fifth area is
the introduction of innovative technologies and electronic
audits. It involves the introduction of modern innovative
technologies and e-auditing to improve the efficiency and
accuracy of audit processes. Finally, the sixth area is to
create favourable conditions for stakeholder engagement.
This involves developing mechanisms for cooperation and
communication with all stakeholders to ensure the effec-
tive use of non-financial assets.

H DISCUSSION

Various methods are used to audit non-financial assets
in public institutions to ensure effective control and ob-
jective assessment of their condition. The traditional ap-
proach, which relies on standard audit procedures and
techniques such as financial statement analysis, risk anal-
ysis and testing, provides stability and objectivity but may
be limited in identifying complex risks. To overcome these
limitations, risk-based audit planning is used to identify
and assess risks and design appropriate audit procedures.
The integration of traditional and risk-based approach-
es ensures high objectivity and efficiency of the audit.
This comprehensive approach allows not only to assess
financial performance but also to address non-financial
aspects that affect the efficiency of asset management.
T. Sun (2019) and M.H. Christ et al. (2021) also note the
importance of using not only traditional but also high-risk
approaches in the process of auditing public institutions.
They emphasise that a combination of these approaches
helps to ensure not only objectivity but also efficiency of
audit procedures. This approach is important because it
addresses the specifics of institutional asset management,
which can often be complex and fraught with risks. How-
ever, the current study indicates that a combination of ap-
proaches is not enough. To achieve optimal results in audit
activities, it is necessary to carefully analyse the contex-
tual factors affecting the activities of public institutions.
An in-depth understanding of these factors can be used
to develop more effective audit strategies that meet the
specific needs and challenges of each institution.

The audit of non-financial assets of public institu-
tions is a task that poses many challenges and problems
for auditors, requiring careful analysis and a professional
approach. Defining the audit objectives is a major chal-
lenge, as non-financial assets can be very diverse, includ-
ing material, human, intellectual and social resources, as
noted by S. Shevchenko (2023). The lack of standards and
methodologies for auditing non-financial assets is also a
significant challenge. In addition, the lack of access to the
necessary information complicates the audit and makes it
more challenging for auditors. A. Hecimovic & N. Marti-
nov-Bennie (2023) examine various aspects of the audit
of non-financial assets in public institutions, in particular,
the focus on identifying and addressing new challenges
in this area. For example, one of these challenges is the
lack of integration of information systems used to account
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for non-financial assets, which complicates the process of
collecting and analysing data for audit purposes. On the
other hand, M. Milojevi¢ et al. (2020) focus on the problem
associated with insufficient automation of audit processes,
which may affect the efficiency and accuracy of the audit.
This may include insufficient automation of data collec-
tion, insufficient integration of audit programmes with ex-
isting information systems, and other aspects that impede
auditors from performing tasks and may lead to a decrease
in audit quality. In the current study, other important chal-
lenges affecting the audit of non-financial assets in public
institutions were identified and considered. The challenges
identified by the authors highlight the importance of devel-
oping technological solutions to improve the efficiency and
accuracy of auditing, which provides a valuable contribution
to understanding and addressing challenges in this area.

The expansion of the audit concept from the “3E” to
the “9E” not only reflects the current realities and func-
tioning of public institutions but also creates an opportu-
nity for auditors to assess the effectiveness of their work
in more depth. This approach provides a broader approach
to assessing the efficiency and effectiveness of state asset
management, covering not only economic and operational
aspects, but also their social and environmental responsi-
bility, as well as innovation and ethical principles. J.C. Bur-
ton & P. Fairfield (2020) and G. Kontogeorga & A. Papa-
panagiotou (2023) also propose an extension of the “3E”
audit concept to include social and environmental respon-
sibility, reflecting the current requirements and realities
of public asset management. This approach is designed
to address social and environmental impacts, reflecting
the growing focus on sustainable development and corpo-
rate social responsibility. This coincides with the current
findings, which indicate the importance of integrating
non-financial aspects, but the current study additionally
considered ethical principles, communication and innova-
tion aspects that were not mentioned in previous studies.
Achieving the strategy of auditing non-financial assets of
public institutions involves identifying and systematising
the main areas for the effective control and use of these
assets. The approach includes identifying all assets, classi-
fying them, continuously monitoring and evaluating their
performance, establishing reporting and risk assessment
mechanisms, ensuring favourable conditions for auditing
and using innovative technologies. S. Alhababsah (2019)
focuses on defining the direction of the audit strategy for
various assets of public institutions. This approach em-
phasises the importance of a set definition of the objective
and structuring the areas of focus, which ensures focus and
consistency in the performance of the audit engagement.
This approach differs from the current results, as the au-
thor does not focus on the integration of non-financial as-
pects, such as social and environmental responsibility, to
ensure a comprehensive approach to assessing asset man-
agement performance.

Political factors, such as changes in government and
the implementation of reforms, are important for the
functioning of the audit system in Ukraine. In particular,
an important aspect is the introduction of martial law in
the country, which has led to a redistribution of budget ex-
penditures and changes in financial discipline. These fac-
tors affect the scope of audits and the detection of finan-
cial irregularities in public institutions. A. Johnsen (2019)
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also focuses on the impact of political factors on the audit
system in a country, in particular, the effects of changes in
political leadership and reforms. However, the study prior-
itises detail on their impact on the functioning of the audit
and the allocation of budgetary funds, which reflects the
importance of understanding the political context when
analysing the effectiveness of the audit system. G. Gros-
si et al. (2020), in turn, considered the impact of political
factors on the audit system from a different perspective.
The mentioned study focused on the interconnection of
political and economic processes in the context of forming
an audit strategy for public institutions. In particular, the
impact of policy decisions on financial discipline and asset
management efficiency in the face of economic change was
addressed. The current results and studies of the authors
point to the importance of political factors in the audit
system but with some differences in the focus and aspects
studied. The approach of the latter author differs from
the current results, as he considers political factors from
a broader socio-economic perspective, rather than being
limited to the financial discipline.

An important innovative practice is the use of digital
audits. It provides automation of many aspects of audit
activities, reducing the impact of the human factor on the
process and increasing the speed of information collection
and processing. Specialised software and analytical tools
can be used to effectively detect anomalies, identify risks
and identify opportunities to optimise asset management
processes, as A. Nikonchuk (2023) noted. In addition, e-au-
diting contributes to the preservation and protection of
data, which is a critical aspect in the growing digital en-
vironment. F. Hashem & R. Algatamin (2021) examined
in detail the role of e-auditing in the non-financial sector,
noting the benefits and challenges associated with this
type of audit. The author also considered the possibilities
of using artificial intelligence and analytical systems to
automate audit processes and increase its efficiency. This
approach is consistent with the current research results,
but the author’s study addresses specific technological
solutions that can be applied in practice. The use of specif-
ic software tools for data analysis and automation of audit
processes is discussed in detail, and their effectiveness in
real-world conditions is evaluated.

Various aspects of the audit of non-financial assets of
public institutions were considered. The main challenges
faced by auditors are identified, such as the definition of
objectives, lack of standards and limited access to informa-
tion. The study noted that a combination of traditional and
risk-based approaches can ensure the objectivity and effec-
tiveness of the audit. The author also notes the need to ex-
pand the audit concept to include social and environmental
responsibility, as well as strategic asset management. Com-
parison with other authors has highlighted the importance
of analysing different approaches and using best practic-
es to achieve efficiency and objectivity in audit activities.

B CONCLUSIONS

The results of the study highlight the importance of as-
set audits in public institutions for the effective control
of public finances. Effective and objective control over
assets helps to ensure financial discipline, optimise costs
and comply with legal requirements. The traditional ap-
proach to asset auditing is one of the main methods that
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ensures relative objectivity in determining the condition
of assets. In addition, government agencies use risk-based
audit planning and an integrated approach to provide a
comprehensive analysis of institutions. The study identi-
fied the main challenges and problems of asset audits in
state-owned institutions. One of the key challenges is the
difficulty of defining audit objectives due to the diversity
of non-financial assets. In addition, the lack of standards
and methodologies for auditing non-financial assets com-
plicates the audit process and may affect its objectivity.

Analysing the situation in Ukraine from 2018 to 2023,
the importance of internal and external audits in the pub-
lic administration sector is evident. Despite the continuous
development of audit methods, techniques and procedures,
these practices are taking on new forms and manifesting
themselves in various ways. Ukraine, along with other
countries, is committed to continuous improvement of its
system of auditing non-financial assets in public institu-
tions, especially in connection with changes in legisla-
tion, requirements of international standards and internal
needs to improve management systems. At the initial stag-
es of the development of the audit of non-financial assets
in Ukraine, there was a need to introduce effective control
and audit systems to ensure financial, operational and
strategic compliance of management decisions. A strategy
to modernise the accounting and financial reporting sys-
tem in the public administration sector is important to en-
sure timely and accurate information on budget execution.
Compared to the United States and the United Kingdom,
the development of audit of non-financial assets in Ukraine
appears to be less developed, as these countries have more
advanced audit systems and practices. However, there have
been some improvements in recent years in Ukraine, which
indicate a trend towards an increased level of development
of the audit of non-financial assets.

The study also examined the extension of the “3E”
concept to the “9E”, which indicates an enrichment of the
assessment of organisational performance and effective-
ness. Additional components are defined as environment,
equity and ethics, which consider social and environmental
responsibility, adherence to ethical management princi-
ples, and also consider the effectiveness of communication,
audit expertise and e-auditing. The study also examines in
detail the key areas of implementation of the non-financial
assets audit strategy in public institutions, namely system-
atic recognition and classification of assets, monitoring of
their use, reporting and risk management, improvement
of the internal audit system, integration of innovations
and stakeholder engagement. This reflects the need for
a comprehensive approach to assess the management of
these assets and improve their efficiency. Further research
should address the impact of specific technological solu-
tions on the effectiveness of e-audit in the non-financial
sector, in particular, the impact on the accuracy of risk and
financial irregularities detection. It is also necessary to
study the impact of e-audits on the long-term sustainabil-
ity and development of enterprises.
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IistmbHOCTI Y cdepi ynpapiaiHHg HediHAHCOBUMM aKTUBAMMU AePsKaBHUX YCTAHOB. Y MPoLeci JOCTIIKeHHS BUKOPUCTAHO
MaTepianay, SIKi BKIIOYAIOTh ayIMTOPCHKi 3BiTH, GiHAHCOBI 3BiTM Jep)KaBHUX YCTaHOB, MPaBOBY 0a3y ayIUTOPCHKOL
IisUIbHOCTI Ta iH(GOpMallilo PO cTpaTerii yrpaBIiHHS akTUBaMu. Pe3ymbTaTu JOCTiIKeHHS TTOKa3a/In, 10 e(eKTUBHUI
Ta 06’€KTMBHMI KOHTPOJIb HaJl aKTUBAMM JO3BOJISIE€ 3a0e3MeUnTH JOTPUMaHHS GiHaHCOBOI QUCIUILTIHY, ONITUMi3yBaTU
BUTPATU Ta IOTPUMMYBATUCSI BUMOI 3aKOHOJABCTBA. Y CTATTi PO3IVITHYTO TPaaMIiiHUI, PU3UK-OPi€EHTOBaHUI Ta
iHTerpoBaHuit MiAX0AM OO ayAUTY aKTUBIB, @ TAKOX BAKIMUBICTb iHTEIPOBAHOTO ITiAXOMY A0 ayAUTY, KM BpaxoBye He
nuite ¢GiHAHCOBI MOKA3HUKM, a i HediHAHCOBI acmekTH, U0 BIUIMBAIOTh HA Pe3yAbTATUBHICTh YCTAHOBU. PO3IISHYTO
peasibHY cUTyallito B YKpaiHi, a TAKOX MMPOBEIEHO MOPiBHIHHS 3 iHmMMYU Kpainamu, a came CIIIA, Benuko6puTtaHieio,
Inpiero, Bpaswmiero Ta YropuMHow0. 3a3HaueHO, 0 PO3BUTOK ayAuTy HediHAHCOBUX AKTUBIB JePKaBHUX YCTAHOB €
CKTaIHVM Ta AVHAMiUYHMM ITPOIIECOM, IO BiIOYBAETHCS HA T/Ii IOCTiTHMX 3MiH Y 3aKOHOAABCTBI Ta BUMOTax Mi>KHAPOTHUX
cragaapriB. Kpim Toro, B CTaTTi BUCBITIEHO BUKJIMKY Ta TIPOGIEMU, 3 SIKMMU CTUKAIOTHCS ayJUTODPHU, IO ayAUTYIOTh
HeiHAHCOBI aKTMBM YPSIAOBMUX YCTAHOB. 3alIPOTIOHOBAHO PO3LIMPEHHS KOHIeMIlii edeKTUBHOCTI B ayauTi 3 «3E’s» Ha
«9E’s», 1110 I03BOJISIE TNIMOIIIE OL[iHIOBATY Pe3yAbTaTUBHICTh POOOTH 3 BpaxXyBaHHSIM pi3sHOMaHiTHMX dakTopiB. Ha ocHOBI
MIPOBENIEHOTO AOCTiIKeHHsT cOpMYy/IbOBAHO KIIOUOBI HAmpsiMu cTpaTerii ayauTy HediHAHCOBMX aKTMUBIB JepskaBHUX
YCTaHOB, IO BK/IIOYAIOTh BIOCKOHAJIEHHS CUCTEMM ayIMUTy, BUSBJIEHHS Ta YIPABIiHHS PU3MKaMM Ta BIIPOBAIKEHHS
CYJaCHUX TexXHOOoTiit. LIi pe3ynbTaTy € IMiHHMMM AJIT ayAUTOPiB, HDiHAHCOBUX MEHEeIKePiB, Tep>kaBHUX CITYKOOBIIIB Ta
eKCIIePTiB 3 YIIPaBIiHHS pecypcaMy, OCKiIbKM BOHUM HaJAIOTh TPAKTUYHI peKoMeH/iallii AJ1sl ToKpalleHHs ayIuTOPChbKOL
IisSTbHOCTI Ta e()eKTUBHOIO BUKOPUCTAHHS He()iHAHCOBUX aKTUBIB

M KniouyoBi cnoBa: Glo/keTHi IpOrpaMu; MPo30picTh; KOHIEMLlis eeKTUBHOCTI; HAIPSAMKY peainisaliii; HediHaHCOBI
aKTUBU
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The study employed a mixed-methods approach. The economic and statistical analysis, utilising techniques like data
processing and comparative analysis, revealed Ukraine’s inconsistent performance in global digital competitiveness
rankings, with areas for improvement identified in future readiness and technological integration. Qualitative methods
such as analysis, synthesis, comparison, systematisation, grouping, induction, deduction, and generalisation facilitated
a comprehensive understanding of the advantages, disadvantages, and challenges associated with digital transformation
in Ukraine, including cybersecurity vulnerabilities and the digital divide. Specifically, the systematisation method
allowed careful consideration of the main disadvantages and advantages of digital transformation. The grouping
method enabled compiling international rankings based on different criteria over time to identify trends impacting
competitiveness. It has been determined that resolving cybersecurity flaws needs to be a primary concern, particularly
given the increased threats brought on by the ongoing armed war. Legislative changes, in particular, are thought to be
crucial in fostering an atmosphere that is supportive of digital business transformation. It is stressed that knowledge
transfer, access to cutting-edge technologies, and best practices in digital transformation can be facilitated via strategic
relationships with global organisations, technology businesses, and academic institutions. The study provides practical
recommendations for improving digital transformation and identifies the challenges that need to be addressed for the

successful implementation of further digitalization strategies in Ukraine

M Keywords: innovation; digitalization; e-commerce; business models; cybersecurity

H INTRODUCTION
The modern world is experiencing the intensification of
information technology (IT), where digital transformation
plays an important role in the development of business and
society as a whole. This transformation is defined as a com-
prehensive process of introducing digital technologies and
digital thinking into various areas of business. The specific-
ity of this process is that digital technologies are not limited
to the implementation of information systems or automa-
tion of certain processes, but involve profound changes in
the strategy, organisation, and culture of the enterprise.
Many authors and scholars have studied the theoreti-
cal and practical aspects of digital transformation. S. Bash-
lai & I. Yaremko (2023) focused on the peculiarities of dig-
italization in the context of European integration, pointing
out the importance of the country’s participation in the
Digital Europe programme. Their conclusions on build-
ing a reliable data infrastructure for measuring the digital
economy show strategic opportunities for Ukraine in the
long term. A. Samoilenko (2023) analysed the directions of
digital economy development in Ukraine. The author de-
scribed the main digital trends and the role of regulations
in modernising and building digital infrastructure, as well
as in strengthening cyber defence and developing new dig-
ital technologies. The study also highlights the opportuni-
ties for digital transformation for Ukrainian business enti-
ties through participation in the European Union’s Digital
Europe programme until 2027 to improve the country’s
competitiveness. The author emphasises the importance
of Ukraine’s integration into the European Community’s
information space, in particular, the importance of digital
transformation of financial transactions, e-government,
and the personalisation of needs and production through IT.
G. Zhekalo (2019) examined the peculiarities of the
digital economy development in Ukraine and identified its
indicators using an assessment tool used to measure the
development of the digital economy and society in the Eu-
ropean Union. The author analysed such indicators as the
quality and accessibility of the Internet, the level of digital
skills and human capital, the use of information and com-
munication technologies (ICT) by citizens and businesses,
and the level of accessibility of digital public services. The
study also identified the main problems and obstacles that
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hinder the development of the digital economy in Ukraine.
It is noted that the development of the digital economy can
act as an important mechanism for the transition from old
to new governance systems, increasing competitiveness
and stimulating economic growth in the country. T. Shtal
& K. Pliekhanov (2023) analysed Ukraine’s digital compet-
itiveness, considering the digital competitiveness index,
considering Ukraine’s place in this ranking, and assessing
the value of its components. The study also covered various
indices, such as the Digital Economy and Society Index, the
Ease of Doing Digital Business Index, and the ICT Develop-
ment Index. It is noted that some of these indices do not
assess the level of development in Ukraine according to the
relevant indicators.

A. Cherep & O. Cherep (2022) considered the digital
transformation of society as a prerequisite for its innova-
tive development. In their work, the authors argued that
by 2025, digital transformation will become necessary for
all spheres of life in most countries in the world. They
identified that this transformation is associated with the
development of an innovative information society and is
based on the use of innovative IT, which leads to qualita-
tive changes in social relations and improves the quality of
services and labour productivity. The authors also defined
the goals and strategic directions of digital transforma-
tion and summarised the advantages and disadvantages of
the digital economy in Ukraine. O. Shevchenko & A. Stre-
lets (2022) pointed out that digitalization opens up new
opportunities and helps to optimise and improve business
processes, which is especially relevant for Ukrainian busi-
nesses during martial law.

Given the large number of existing studies covering
various aspects of digital transformation, the question of
its impact on the innovative development of business pro-
cesses under martial law in Ukraine remained open. The
full-scale invasion of Russia and the blackouts highlighted
the importance of business adaptation to emergencies and
change. Digital transformation could play a key role in en-
suring the resilience of business process infrastructure and
the ability to continue effective operations even under mar-
tial law. Therefore, studying the impact of digital transfor-
mation on business processes under martial law could help
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develop strategies and solutions that would assist busi-
nesses and the government in adapting to new realities and
ensuring the resilience of the economy in the face of uncer-
tainty. The purpose of the study was to identify and analyse
the theoretical and practical aspects of the digital transfor-
mation of business structures in Ukraine under martial law,
as well as to develop recommendations for improving the
development of digitalization transformation processes.

B MATERIALS AND METHODS

The study of the digitalization of economic processes
in Ukraine utilised a variety of methods, covering a wide
range of areas. The use of the economic and statistical
method in this study allowed for a comparative analysis of
the level of Ukraine’s digital economy with the best digital
economies in the world. This method was based on the pro-
cessing of a large amount of statistical and empirical data,
which made it possible to assess the level of digitalization
in Ukraine and include this data in the ranking of the best
digital economies. The assessment was based on three key
comprehensive criteria: the level of knowledge, the tech-
nological environment, and openness to the future (IMD
world digital..., 2021; Global innovation index..., 2022;
Nominal GDP..., 2022; IMD world digital..., 2022; IMD
world digital..., 2023). This analysis showed how countries
used digital technologies to develop their economies and
societies. The economic and statistical methods of analysis
contributed to a deeper understanding of not only the level
of digital transformation in Ukraine but also its reflection
in the international context.

In the study of the digitalization of economic process-
es, the use of charts and graphs helped visualise complex
phenomena, processes, and patterns. Diagrams facilitated
the identification of relationships between economic fac-
tors and the impact of digital innovations on the country’s
economic development. The article presented data on the
share of digitalized enterprises in the world gross domes-
tic product (GDP), the ranking of countries in global digital
competitiveness, and the dynamics of digital transforma-
tion in Ukraine. This assessment was based on key indica-
tors such as knowledge, the technological environment,
and openness to the future.

The methods of analysis, synthesis, and comparison
allowed for a detailed study of the phenomenon under
investigation by analysing its main elements, considering
the synergistic effect between digital technologies and
economic processes, and comparing the achievements and
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challenges of digitalization in Ukraine with other coun-
tries. The systematisation method enabled a careful con-
sideration and organization of the main disadvantages
and advantages of digital transformation for the country.
Furthermore, the application of this method facilitated
the structuring and summarising of the results, providing
a comprehensive understanding of the primary challenges
and opportunities in the digital sphere for the country. The
grouping method allowed for the collection of internation-
al rankings based on different criteria over a specific peri-
od. The application of this method to compile internation-
al rankings by different criteria enabled the identification
of the dynamics of changes in these criteria over a certain
time, which was crucial for understanding trends and their
impact on the country’s digital competitiveness.

The methods of induction and deduction were used
to critically analyse the information obtained, which en-
abled the identification of the main threats and trends in
the further development of digitalization in Ukraine. The
method of generalisation allowed for the drawing of objec-
tive conclusions, the identification of key trends, and the
emphasis on the need for a comprehensive approach to
digital transformation for the country, providing a basis for
further strategies and development.

W RESULTS

Digital transformation is the process of transforming and
modernising the organisational, economic, and technolog-
ical aspects of an organisation or society through the use
of digital technologies. It involved the introduction of dig-
ital tools, processes, and approaches to improve efficiency,
innovation, competitiveness, and the ability to adapt to a
changing environment (Bashlai & Yaremko, 2023). Digital
transformation included the transformation of existing
analogue (sometimes electronic) products, processes, and
business models of organizations. This process was based
on the effective use of digital technologies and aimed to in-
crease the productivity of innovative products and services
(Feliciano-Cestero et al., 2023).

The digital economy is a model of an economic system
where digital data, such as binary information and network
transactions, are the main resources and tools of produc-
tion. Such data was used to improve the productivity and
efficiency of processes, as well as to increase the value of
the goods and services created (Laudon & Traver, 2023).
Table 1 shows the advantages and disadvantages of digital
transformation for the country.

Table 1. Advantages and disadvantages of digital transformation for the country’s business and economy

Aspect Advantages Disadvantages
The implementation of modern digital Increase in cyber-attacks and data security
Competitiveness technologies ensures speed, quality, and breaches due to increased digital processes
innovation in business activities. and data sharing.
Optimises production processes and resource . L . .
- p P n proce Requires significant investment in infrastructure,
Productivity management, leading to increased labour

productivity and efficient resource use.

staff training, and equipment upgrades.

Access to services

Facilitates online access to education, healthcare,
financial services, and more.

Automation and robotization may lead to job losses
in some sectors, necessitating workforce reskilling.

Cost efficiency

Lowers production and management costs through
process automation and optimisation.

Not all population groups have equal access to
digital technologies, contributing to increased
societal inequality.
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Table 1. Continued

Aspect Advantages Disadvantages
Stimulates the development of new technologies, Raises concerns about privacy protection and
Innovation products, and services, fostering innovation and ethical use of personal data with increased
new economic sectors. collection and processing of data.
o Enables quick adaptation to environmental D?pendence on'd'lgltal tgchnologlgs Increases
Adaptability societal vulnerability to failures or disruptions in

changes and new challenges.

technology.

Infrastructure development

Attracts investments and opens new economic
development opportunities.

Shifts in culture and social interactions due to
digital transformation provoke societal resistance.

Environmental impact
conditions.

Promotes efficient resource use and minimises
harmful emissions, improving environmental

Dependence on technology providers creates risks
for national security.

Job creation

Increases demand for skills in digital literacy
and tech proficiency, providing opportunities for
training and career advancement.

In certain industries, automation and robotization
may result in job losses, requiring the workers to
undergo extensive retraining and reskilling.

Source: made by the authors based on S. Nadkarni & R. Priigl (2021), I. Revak & R. Gren (2022)

The digital transformation of Ukraine’s business and
economy represents a shift towards an economic model
centred on digital data and network transactions as prima-
ry resources and production tools. This transition aimed to
enhance productivity, streamline processes, and elevate the
value of goods and services. As Ukraine embraced digitali-
zation, it anticipated improvements in efficiency, innova-
tion, and overall quality of life for its citizens. Nevertheless,
challenges such as cybersecurity vulnerabilities, initial im-
plementation costs, and potential job displacements require
careful consideration. Additionally, addressing disparities
in access to digital technologies and safeguarding data

2023 53.3

2022 44.6

2020 23.2 6
2018 13.5 67.7

2.8

privacy emerged as critical concerns in this evolving land-
scape. By recognising and preventing such challenges, the
country could achieve more balanced and sustainable devel-
opment through digital transformation (Yuan et al., 2023).

The accelerated development and implementation of
digital tools in business processes and everyday life became
important factors in the competitiveness of countries and
various business structures (Ultan, 2023). The forecast sug-
gested that over the next decade, more than 70% of glob-
al value added would be based on digital products, which
in 2023 had already reached USD 53.3 trillion, almost four
times higher than in 2018 (Fig. 1).

Digitalised enterprises,
GDP, trillion USD

m Non-digital enterprises,
GDP, trillion USD

Figure 1. Digitized enterprises in world GDP, trillion dollars

Source: made by the authors based on Nominal GDP driven by digitally transformed and other enterprises worldwide from

2018 to 2023 (2022)

This trend defined a new reality in the world economy
and the role of digital technologies in the global business
environment. Figure 2 presents the ranking of the best dig-
ital economies in 2019-2023. The presented comparative
data on the level of digitization of the economy and society
in different countries was interesting because of the World

Digital Competitiveness Rating. This ranking assessed
countries on their ability to adopt and effectively use dig-
ital technologies to change regulation, business models,
and society in general. The assessment was based on three
key comprehensive criteria: knowledge, technological en-
vironment, and openness to the future.

16
14
12 / —usA e Netherlands
10 \ \ﬁ< = Singapore South Korea
8 - 7 = Denmark = Norway
6 - ~ " Sweden Finland
4 HOTlg Kong e Taiwan
2 Switzerland
0 2019 2020 2021 2022 2023

Figure 2. Top 10 countries in the IMD world digital competitiveness rating
Source: made by the authors based on IMD world digital competitiveness ranking (2021; 2022; 2023)
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Figure 3 illustrates the dynamics of the share of the
digital economy in Ukraine’s GDP from 2021 to 2030,
showcasing both historical data and future forecasts.
The data indicates a steady increase in the contribution
of the digital economy to GDP, reflecting Ukraine’s ongo-
ing digital transformation and economic modernization

70
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0 = 5

11

0
2021

15
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efforts. According to Figure 3, by 2030, the digital econ-
omy is projected to account for 65% of Ukraine’s GDP,
highlighting its critical role in the nation’s economic
growth and development. Figure 4 shows the dynamics
of the level of digital transformation in Ukraine over the
period 2017-2021.

65
52

40
28
20

2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure 3. Dynamics of the share of digital economy in the Ukraine’s GDP with a forecast until 2030, %
Source: made by the authors based on Ukraine 2030E — a country with a developed digital economy (2019)
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Figure 4. Dynamics of the level of digital transformation
in Ukraine, assessed on the basis of a set of key indicators
Source: made by the authors based on the IMD world digital competitiveness ranking (2022)

Thus, Ukraine’s position is characterised by instability
and a lack of positive dynamics. Figure 5 shows that the
most problematic indicators for Ukraine are related to the
criterion of openness to the future, especially in the area
of IT integration, where Ukraine ranks 58t overall (accord-
ing to the results of 2021). The best result can be seen in
knowledge, which improved from 45" in 2017 to 37" in
2021, indicating some progress and efforts to develop ed-
ucation and research in Ukraine. The improvement in this
index also reflects the growing level of digital literacy and
the improvement of educational programmes in the coun-
try. The overall score dropped significantly in 2020 and
continued its negative trend in 2021. Unfortunately, there
is no data on Ukraine’s participation in 2022 and 2023 in
this ranking. The digital economy is proving to be a key
factor of resilience and a reliable source of tax revenues, as
it is less dependent on physical assets, which is especially
important in a crisis (Zhang et al., 2023). An example is the
Ukrainian IT industry, which became one of the most stable
sectors of the economy after the start of military aggres-
sion and showed an increase in exports in 2022, confirming
the importance of digital sectors for economic resilience
(Report on the activities..., 2023).

The development of the ICT sector largely depends
on the demand of society for products and services in this
area. The ICT sector has seen significant growth, with the
number of companies and enterprises providing digital

services contributing 7.35 billion USD or 4.5% of the GDP
to Ukraine’s economy in 2022 (Stender et al., 2024). The
rate of digital innovation is growing every year, with the
number of end-users increasing, and the number of mobile
users, active Internet users, and users of social networks
also seeing significant growth. The digital economy has
the potential to provide stability and growth in necessary
financial revenues, especially for post-war reconstruction.
Key factors contributing to the development of the digi-
tal economy include a well-developed field of ICT, strong
educational institutions, and competitive innovations.
The digital transformation of the Ukrainian economy has
become an important condition for improving manage-
ment decisions in the context of the full-scale invasion of
Ukraine by the Russian Federation. The implementation
of digital initiatives has been crucial to supporting the
inclusive and sustainable growth of the digital economy.
Key events that influenced the implementation of systemic
measures include the following.

Ukraine has joined the National Pavilion Account pi-
lot innovation project, which is one of the e-commerce
accelerator initiatives under the EU4Digital initiative. The
project is aimed at harmonising e-commerce in key are-
as with the European Union, implementing solutions for
the development of cross-border e-commerce, increasing
the competitiveness of enterprises, creating new jobs, and
improving the quality of life of citizens. A memorandum
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was signed between the Ministry of Digital Transforma-
tion and the European trade association DIGITALEUROPE
aimed at attracting investments from the European Un-
ion to build digital infrastructure in Ukraine and develop
Ukrainian small and medium-sized businesses, in par-
ticular, in the field of artificial intelligence. A decree has
been issued approving the list of indicators of the Digital
Economy and Society Index (DESI) in Ukraine, as well as
the procedure for collecting and exchanging information
on these indicators in accordance with the EU methodolo-
gy. Ukraine’s inclusion in the DESI will help to realise the
state’s potential in the field of digital competitiveness and
facilitate Ukraine’s integration into the European Union’s
Digital Single Market.

In 2023, Recorded Future, a private intelligence ana-
Iytics company, invested in Ukraine by expanding access
to its Intelligence Cloud software platform, which provides
intelligence to government agencies and businesses to pro-
tect critical infrastructure through tools such as Recorded
Future Network Intelligence, phishing data, and malware
information. Ukraine has taken a significant step towards
accelerating its digital transformation with the adoption
of Resolution of the Cabinet of the Ministers of Ukraine
No. 1340 “On Approval of the Plan for the Allocation and
Use of Radio Frequency Spectrum in Ukraine” (2023). This
resolution establishes a framework for implementing cut-
ting-edge technologies like 5G across the country, paving
the way for businesses and the economy to leverage the
benefits of advanced wireless connectivity. By ensuring ef-
ficient management of the radio frequency spectrum, the
resolution addresses the challenges posed by the digital
era, enabling businesses to harness the power of emerging
technologies. This measure is crucial for bridging the digital
divide between urban and rural areas, allowing companies
in remote regions to access high-speed internet and digital
services on par with their counterparts in cities. Thus, new
tools for the digital transformation of the economy have
the potential to help overcome the vulnerabilities caused
by the war and improve the ability of businesses to adapt to
the risks of military conflicts and actively participate in the
country’s recovery process.

The expansion of new digital transformation tools in-
dicates the possibility of ensuring economic sustainabili-
ty in a very difficult period for the country and attracting
additional financial resources for technological progress
in the recovery process (Mossberger et al., 2022; Zhang et
al., 2023). Creating and supporting innovative enterprises
based on advanced digital solutions and technologies has
significant potential to provide Ukraine with a competitive
advantage on the global stage. This will also help the coun-
try recover from the war and support its development once
the conflict is over.

Ukraine’s digital transformation under martial law
faces a number of serious challenges that affect various
aspects of the economy. Martial law conditions, especially
when a country is in a state of conflict, can increase the
threat of cyberattacks and cyberespionage (Kryvovyazyuk
& Kryvoviaziuk, 2023). One of the most vulnerable areas
is critical infrastructure, which includes energy facilities,
transport systems, the banking industry, and other sectors
that ensure the normal functioning of the country. Attacks
on such facilities can have serious consequences for the
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lives of citizens and the stability of the country. For ex-
ample, on December 12, 2023, the world’s largest hacker
attack on the telecommunications infrastructure (Kyivstar)
in Ukraine was carried out, resulting in the loss of commu-
nication for 24 million subscribers. The disruption affected
the entire infrastructure that used Kyivstar services, caus-
ing serious infrastructure problems across the country. It
is worth noting that this attack took place in the context
of the Russian invasion of Ukraine. Microsoft, Cisco, Erics-
son, and other companies were involved in the response to
the attack. Therefore, it is extremely important to ensure a
high level of cybersecurity for these facilities and systems.
Cybersecurity measures include the development and im-
plementation of modern systems for protecting, monitor-
ing, and responding to cyber threats. It is also important to
raise awareness among the public and cybersecurity pro-
fessionals to avoid social engineering and other types of at-
tacks (Cheberyako & Herus, 2023; Yehorycheva et al., 2023).

Scholars see the importance of digitalization for the
economy and businesses in the context of the modern
world. The main common points that can be distinguished
from this are the following. Theoretical and legislative
framework — Ukraine has the necessary basis for the de-
velopment of digitalization, both in terms of theoretical
research and legislation. However, for the successful de-
velopment of digitalization, it is important to combine
theoretical research with the needs and capabilities of
stakeholders such as business, government, and society
(Endres et al., 2022; Skare et al., 2023). For the successful
development of digitalization, Ukraine really lacks only a
theoretical framework and relevant legislation. This is only
the first step in the transition to a digital economy. The
integration of digital strategies should be tailored to the
specific requirements of industries and markets, providing
a favourable climate for innovation and the development of
the digital technology ecosystem. Only such a comprehen-
sive approach will allow for truly maximising the potential
of digitalization to improve the country’s competitiveness.

Innovative nature: digitalization is innovative and im-
portant for business organisations, especially in the con-
text of fierce competition and rapid technological devel-
opment. It affects various aspects of business operations,
including customer experience, partnerships, data man-
agement, innovation, resource management, and more
(Bagheri et al., 2019; Hokkanen et al., 2021; Feliciano-Ces-
tero et al., 2023). Digitalization has indeed become a major
catalyst for business organisations in the modern world.
This process affects all aspects of their operations: from
optimising customer experience to better managing re-
sources and driving innovation. Thus, it is not just a tool
for improving efficiency, but also a means of achieving
strategic goals and developing an enterprise as an adaptive
and open system. It is the key to successfully adapting to
changes in modern fast-paced business environment and
securing a competitive advantage.

Digitalization strategy: to ensure the competitiveness
of enterprises, it is important to develop and implement a
digitalization strategy that covers various aspects of busi-
ness, such as customer service, partnerships, and collab-
orations with other stakeholders, data development and
analysis, innovation, human resource management strat-
egy, and corporate culture (Ultan, 2023; Yuan et al., 2023).

Economics of Development. 2024. Vol. 23, No. 2



Such a strategy should include not only technical aspects
but also focus on cooperation with customers, partners,
and other stakeholders, as well as data analysis and utili-
sation for driving innovation. Leveraging digital channels
to enhance communication, co-create solutions, and de-
liver personalised experiences will be crucial for aligning
digital initiatives with market needs and fostering ecosys-
tem-wide synergies.

Consistency of implementation: it is important to fol-
low a consistent and cyclical approach to the implemen-
tation of the digitalization strategy to minimise mistakes
and effectively implement digital technologies in the busi-
ness. Work on digitalization should be a constant iterative
process (Bagheri et al., 2019; Yuan et al., 2023). It is worth
believing that this is the right approach. Continuous im-
provement and iteration in digitalization work allows a
company to adapt more quickly to changes in technology,
market conditions, and customer requirements.

With restrictions on external contacts and customs,
it is difficult to supply components, technologies, and
services used in digital processes, which slows down the
development of digital companies and limits their ability
to innovate. In addition, martial law leads to a decrease
in demand for digital products and services in domestic
markets. Under such conditions, consumers and compa-
nies become more conservative and refrain from investing
in digital technologies, which leads to a decrease in the
revenues of companies operating in this sector. To foster
the digital economy, several critical measures are essen-
tial across IT, education, science, and innovation. These
include establishing a robust legal framework to regulate
alternative funding sources and streamline investment
procedures, thereby encouraging private sector invest-
ment in IT and innovation. Reforming higher education
by granting universities more autonomy and updating
curricula to meet labour market demands will significant-
ly enhance the training of IT professionals. Initiatives to
enhance digital literacy among the population through
subsidised training programmes aim to bridge the digital
divide, especially among non-internet users. Local author-
ities are urged to implement digitalization projects that
improve community-level infrastructure, expand broad-
band access, and promote electronic services for residents,
thereby advancing local digital development. Moreover,
aligning Ukrainian intellectual property laws with EU
standards will protect rights to inventions, copyrights, and
intellectual property, thereby stimulating innovation and
technological progress.

The digital transformation of Ukraine’s economy
has gained significant momentum, with the digital sec-
tor contributing substantially to the country’s GDP and
demonstrating resilience amidst the challenges posed by
the ongoing military conflict. However, Ukraine’s perfor-
mance in global digital competitiveness rankings has been
inconsistent, highlighting areas requiring improvement,
such as future readiness and technological integration.
Addressing cybersecurity vulnerabilities, bridging the
digital divide, and fostering an enabling environment for
innovation through legislative reforms and strategic part-
nerships are crucial for accelerating the country’s digital
transformation journey. Ultimately, a comprehensive ap-
proach that aligns digital strategies with industry-specific
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requirements and fosters collaboration among stakehold-
ers will be instrumental in maximising the potential of
digitalization to enhance Ukraine’s competitiveness.

M DISCUSSION

Digital transformation affects various aspects of business,
including internal processes, interactions with customers,
suppliers, and partners, and the development of new prod-
ucts and services. However, it is important to keep in mind
that digital transformation can be particularly challenging
in the context of martial law. Martial law and instabili-
ty pose serious challenges for Ukrainian businesses. But
modern businesses are trying to adapt to the new condi-
tions and find new opportunities in the digital space. Thus,
the challenges of martial law are becoming catalysts for
faster and more radical digital transformation in Ukraine
(Buka et al., 2022). This context gives the topic even more
practical and academic significance, as it highlights the
need to understand the relationship between digital in-
novation and the challenging economic and political en-
vironment. Under the influence of these challenges, the
business environment and the government have begun to
see digital transformation as a strategic imperative for the
innovative development of Ukrainian business, which will
not only allow it to survive in an unstable environment,
but also to develop and create new innovative processes
and products (Pyrih, 2023).

D. Kotelevets (2022) analyses the readiness of the
Ukrainian economy for digital transformation. The au-
thor points out that Ukraine is currently not a world lead-
er in terms of the pace of digitalization of the economy
and does not use its full potential in this area. The article
analyses basic indicators, including the number and struc-
ture of enterprises with Internet access, the availability of
websites and chat services for communication with cus-
tomers, and the sending of invoices in electronic or paper
form. The author also points out the importance of digital
transformation for the competitiveness of enterprises in
the current competitive market environment and in the
context of a pandemic and military operations. The arti-
cle emphasises the importance of further research into the
trends in the use of modern IT and their role in the de-
velopment of the digital economy in Ukraine. The authors
agree that digital transformation is crucial for Ukraine’s
economic competitiveness and resilience, but they differ
in their emphasis on specific challenges and solutions. The
authors highlight the need for a multifaceted approach, in-
cluding the development of a legal basis for digital trans-
formations, the creation of opportunities for innovation
and entrepreneurship, and the integration of advanced
technologies such as artificial intelligence and blockchain.

A study of the digital economy by A.A. Oloyede et
al. (2023) covers the concept of the digital economy, the
measurement of its impact, and the involvement of regu-
lators in this process. It describes the challenges and seeks
to harmonise definitions and indicators used in differ-
ent countries. Instead, this study focuses on specific as-
pects of the digital transformation of business structures
in Ukraine during martial law. It focuses on the essence
of digital transformation in Ukraine, conducting a com-
parative analysis with the best digital economies in the
world, assessing the level of digitalization, and identifying
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initiatives and challenges that arise in the context of this
transformation. The authors agree with the researchers’
opinion that accurately defining and measuring the impact
of the digital economy remains a complex endeavour, par-
ticularly in developing countries. Both studies acknowledge
the challenges in harmonising definitions and metrics used
across different countries due to the scarcity of appropriate
datasets and variations in country-specific approaches.

The work of A. Fernandez-Portillo et al. (2020) aims to
analyse the impact of ICT on the economic growth of the
European Union. The authors used the least squares meth-
od and the Digital Economy and Society Index databases
for their analysis. The results of the study showed that
progress in the introduction and use of ICTs has a posi-
tive impact on the economic growth of countries that are
part of the developed European economies. The authors’
conclusions about the driving force of ICTs in the econom-
ic growth of developed European economies reflect the
essential aspects of this issue. It is worth agreeing with
their conclusion that ICTs have an impact on economic
development. Effective public policy should focus on the
development of physical infrastructure and the efficient
use of ICTs (Shpykuliak et al., 2024). Compared to this
study, which aimed to analyse the digital transformation of
Ukraine’s business structures under martial law, the work
of the researchers is more general in its focus.

The study by P. Leao et al. (2023) examined the institu-
tional problems that hinder companies’ innovation activ-
ity, including the lack of clear rules, skilled labour, access
to data and financial resources, which turned out to be the
main factors hindering digitalization. The study also found
that companies are able to identify opportunities and im-
plement digital strategies that support the digitalization
process, even despite the challenges. The authors correct-
ly noted the positive impact of digitalization on business
in all its aspects, including facilitating decision-making
processes, increasing communication with customers and
stakeholders, and improving products and services. It is
particularly important to note that, in the context of small
and medium enterprises, digitalization fosters innovation
and facilitates opportunities for international expansion.
In terms of challenges identified in emerging markets, low
levels of regulation and insufficient data skills and resourc-
es are mentioned as impediments to rapid digitalization
(Makedon et al., 2022). However, it is important to note
that companies are actively learning how to innovate and
create their strategies using data to overcome these chal-
lenges. Compared to this study, which analyses the digital
transformation of business structures under martial law,
the study by the researchers focuses more on institution-
al constraints to innovation and digital transformation,
while this study contains specific tasks aimed at assessing
the level of digitalization in Ukraine and identifying exist-
ing problems and possible solutions in the context of war.

The study by D. Mitrovi¢ (2020) describes the use
of data conversion analysis methods and the Malmquist
Productivity Index to assess the effectiveness of digital
economy development in the European Union. It is worth
agreeing with the author’s conclusions regarding the ap-
plied methodology, as it is an important tool for under-
standing the effectiveness of national strategies for the de-
velopment of the digital economy in the European Union.

This methodology makes it possible to identify both the
strengths and weaknesses of such strategies, which al-
lows policymakers to focus on specific aspects to improve
and optimise digital development. Compared to the pres-
ent study, which examines in detail the aspects of digital
transformation of business structures under martial law in
Ukraine, the study by the researcher analyses the level of
development of the digital economy in various European
countries and focuses on the digital divide between the
European Union and the Western Balkans. Both studies
cover aspects of digital development but have a different
geographical and thematic focus in their analyses.

The constraints faced by emerging economies can
be an obstacle to the progress of the Ukrainian economy.
Such economic processes, albeit indirectly, have the po-
tential to increase employment and attract foreign capital
in the form of wages to the country. Thus, digitalization
is an important tool for increasing the competitiveness of
Ukrainian enterprises and the economy, which requires
further study and implementation of digital technologies
in various aspects of business and society.

B CONCLUSIONS
The digital transformation of Ukraine’s business and
economy is a critical endeavour that holds immense po-
tential for enhancing competitiveness, productivity, and
resilience in an increasingly digitalized global landscape.
While the country has made strides in this direction, as
evidenced by the growing contribution of the digital sec-
tor to GDP, persistent challenges underscore the need for
a comprehensive and strategic approach. Addressing cy-
bersecurity vulnerabilities must be a top priority, particu-
larly in the face of heightened risks posed by the ongoing
military conflict. Robust measures to protect critical infra-
structure, such as energy facilities, transport systems, and
the banking industry, from cyber threats are imperative.
Developing and implementing modern systems for cyber-
security monitoring, protection, and incident response is
crucial for safeguarding the digital ecosystem.
Furthermore, ensuring consistent access to digital
technologies and services across all segments of society
is essential to prevent the exacerbation of existing ine-
qualities. Initiatives aimed at bridging the digital divide,
such as subsidised training programmes and the expan-
sion of broadband infrastructure in underserved areas, can
foster inclusivity and maximise the benefits of digitaliza-
tion. Legislative reforms play a pivotal role in creating an
enabling environment for the digital transformation of
businesses. Establishing a robust legal framework to reg-
ulate alternative funding sources, streamline investment
procedures, and align intellectual property laws with EU
standards can stimulate private sector investment, foster
innovation, and protect intellectual property rights.
Strategic partnerships with international organiza-
tions, technology companies, and academic institutions
can facilitate knowledge transfer, access to cutting-edge
technologies, and best practices in digital transformation.
Collaborative efforts can drive innovation, co-create solu-
tions tailored to market needs, and accelerate the adop-
tion of emerging technologies, such as 5G and artificial
intelligence. As Ukraine navigates the complexities of dig-
ital transformation, prospects for further research include
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LUudposa TpaHchopMauia 9K iMnepaTuB iHHOBaALiMHOIO PO3BUTKY
6i3Hec-npoueciB B yMOBaX BOEHHOIO CTaHy (nocBif YKpaiHu)

M AHoTtauis. Indposa TpaHchopmallis B 6i3Heci cTae KIIOUOBMM (GaKTOPOM, IO BM3HAUAE€ KOHKYPEHTHI IepeBaru
Ta SKUTTE3JATHICTh CyYyaCHUX MiANPUEMCTB B EKOHOMIUHOMY CepemoBMINi. AKTYaJabHICTh JOCTIIKEHHS HaOyBae
0CO6IMBOTO 3HAUEHHS 3 OIVISITY Ha BasK/IMBiCTh 3a6e3MmevueHHs 6e3rmepepBHOCTI 6Gi3HeC-Ipo1ieciB B yMOBaX HECTA6iIbHOTO
30BHIIIHBOTO CepefoBuINa. MeTO MOCTiIKeHHST 6Y/I0 BCTAHOBJIEHHS TEOPETUYHUX, KOHIENTYJIbHNUX Ta MPAKTUUYHUX
3acaf, uudpoBoi TpaHchopmalii Ha MpuKIani YKpaiHM B yMOBaX BOEHHOTO CTaHy Ta pO3poOKa peKOMEeH[alliil om0
BIOCKOHAJIeHHS PO3BUTKY IiporeciB umdposoi Tpanchopmariii. VY gocmigkeHHI BUKOPUCTAHO 3MilllaHMI MigXif,.
EKOHOMIKO-CTaTUCTUYHMI aHAJTi3 3 BUKOPUCTAHHIM TaKUX METOJiB, IK 00p0OKa JaHUX Ta MOPiBHSIbHUI aHAaJTi3, BUSIBUB
HEeTOCTiIOBHICTh YKpaiHM Y CBITOBMX peiiTMHTaX IMM(POBOi KOHKYPEHTOCIIPOMOXKHOCTI, @ TaKOX BU3HAUYMB chepu AJIst
MOKpalleHHs y cdepi MaitGyTHHOI rOTOBHOCTI Ta TEXHOJOTiUHOI iHTerpanii. SIKicHi MeTomau, Taki SIK aHai3, CUHTE3,
TIOPiBHSIHHS, CUCTEeMAaTH3allisl, IPYIyBaHHS, iHAYKIiS, JeAYKIlis Ta y3araJbHEHHS, CIPUSIM BCe6IUHOMY PO3YMiHHIO
repeBar, HeJOMIKiB Ta BMK/IMKIB, MOB’M3aHMX i3 IMdpoBolo TpaHchopMmaiiiero B VkpaiHi, 30Kpema BpasJMBOCTEi
KibepOe3meku Ta LMGPOBOTO PO3PUBY. 30KpeMa, METOJ, CUCTeMAaTu3allii [T03BOJIMB PETENbHO PO3IJITHYTYM OCHOBHI
HefoMiky Ta nepeBaru 1udpoBoi TpaHcopmalii. MeTon rpymyBaHHSI LO3BOAMB CKIACTM MiKHApOLHI peMTMHIU 3a
Pi3HMMM KpUTEPiSIMU B IMHAMII]i 3 MEeTOIO BUSIBJIEHHSI TeHIEHIIili, 110 BIUIMBAIOTh HA KOHKYPEHTOCIIPOMOXHICTb. Byno
BM3HAUEHO, 1[0 YCYHEHHS HEeJOMIKiB y cdepi Kibepbe3neky Mae 6yTH MepiiouyeproBuM 3aBIaHHIM, 0COGIMBO 3 OISy
Ha MOCWJIEHHS 3arpo3, CIIPUUYMHEHUX TPUBAJIOIO BiliHOIO. 3aKOHOMABYi 3MiHM, 30KpeMa, BBasKalOThCSI BUPIMIAJIbHUMU
IS CTBOpPEHHS aTMocdepu, cripusTamBoi mis 1mdposoi TpaHcopmaliii 6isHecy. ITigkpecieHo, 0 mepenavy 3HaHb,
IOCTYII IO TIEPeIOBYUX TEXHOJIOTIN Ta HalKpallyux MpakTUK 1udpoBoi TpaHchopMaliii MOXKHA MOETIINTH 3a JOITOMOT'0I0
CTpaTerivHMX BiZHOCUH 3i CBITOBMMM OpraHi3aiisiMu, TEXHOJOTiUHMM O6i3HECOM Ta aKaJeMiYHMMU yCTaHOBaMM. Y
IOCTiIKeHHI HaJaHO IIPaKTUYHI peKOMeHallii o0 BAOCKOHAIeHHS 11 poBoi TpaHcdopmaliii Ta BU3SHAYEHO BUKIMKM,
SIKi HeoOXiIHO BUPIIIMTHM /IS YCITINTHOT peastisallii momaabInmx crpaTeriii mdposisariii B Ykpaini

M KnioyoBi cnoea: inHoBailii; uudposisailis; eleKTpoHHa KOMepIiist; 6i3Hec-moeni; Kibepbesmneka
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Landscape and circular economy as a mechanism
of sustainable development in globalisation
and digitalisation of the world economy

M Abstract. The concept of a circular economy is becoming a central component of local and regional economies.
Therefore, the purpose of this research was to identify the impact of landscape development and the circular economy
on achieving sustainable development goals in the context of globalisation and digitalisation of the world economic
system. The following methods were used: system-analytical — to evaluate the details of the structure and functioning of
mechanisms of state regulation in the formation and development of the circular economy; categorical and analytical —
to demonstrate the theoretical foundations of the formation of a purposeful state policy in the field of development.
Digital distribution has great potential for implementing the principles of sustainable development and changing
consumer behaviour and outlook in the context of globalisation and digitalisation of the world economic system. It has
been studied that the depletion of natural resources creates problems for the future development of industry, providing
the world’s population with material goods and quality of life. As a result of the irrational use of nature, the increase
in material intensity, and inefficient resource provision, there is a deterioration of the ecological state, the depletion of
natural resources, a decrease in the efficiency of enterprises, and a deterioration in the quality of products. Based on
the analysis, it is concluded that the idea of sustainable development has emerged as the primary paradigm for social
development in the future and that one of the mechanisms achieving these goals is the development of the circular
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economy because of its connections to processes like the globalisation and digitalisation of the world economy, the
stimulation of innovative activity, and the advancement of digital distribution. It is concluded that this can be considered
one of the mechanisms for achieving goals. The provisions, findings, and suggestions produced enhance the theory and
practice of the development of the closed-loop economy, which is the practical importance of the acquired results

M Keywords: resource cycle; local government; innovative activity; digital distribution; environmental condition;

economic development

H INTRODUCTION

It is almost impossible for the conventional economy to
serve as a positive role model for how society will evolve
in the future. Large-scale resource usage has had unan-
ticipated and essentially irreversible effects on regional
ecosystems as well as the biosphere overall. The notion of
sustainable development is currently capturing the atten-
tion of the global community and is poised to transform
society’s development paradigm going forward. Never-
theless, there isn’t much support globally for the systems
that would put the ideals of sustainable development into
practice. One of the best ways to put the concepts of sus-
tainable development into practice is through the circular
economy. The circular economy aims to recover and use
resources in a reasonable manner, replacing the current
economic structure (Goyal et al., 2021). Furthermore, the
circular economy is linked to the ideas of sustainable de-
velopment and seeks to lessen the negative effects of hu-
man activity on the environment.

According to studies by A.J. Hoffman (2018) and
M. Varfolomeev & 0. Churikanova (2020), circular econ-
omy began to develop actively as a result of deep techno-
logical, economic, and social changes, including the fol-
lowing. Technological change: the widespread use of 4"
Industrial Revolution technologies and the development
of the global Internet have changed consumer attitudes
towards product ownership, purchase, and use. Econom-
ic changes: the digitalisation of the economy, the virtu-
alisation of transactions, and the widespread adoption of
e-commerce, on the one hand, and the economic crisis and
declining levels of employment and purchasing power, on
the other, have changed attitudes towards how products
are owned and how they are used. Social changes: con-
sumption as the main meaning of human life and growing
opportunities to satisfy needs with the lowest costs have
led to a significant increase in communal consumption.

K. Pouikli (2020) considers the circular economy as
an economic system of closed cycles, based on systemic
thinking, using renewable energy sources with the least
possible loss of the value of raw materials, components,
and products. J. Korhonen et al. (2018) consider the key
foundations of the circular economy, the definition of the
principles of the circular economy, as well as the defini-
tion of the problems of the implementation of the circular
economy in modern conditions, and B.C. Lin (2020) con-
siders the circular economy in the context of sustainable
development and draws attention primarily to active coop-
eration between producers and consumers. In their inves-
tigation and analysis of COVID-19’s effects on the global
ecosystem, T. Ibn-Mohammed et al. (2020) make the case
that substantial structural changes in the economic mod-
el — but most importantly, in people’s attitudes towards
it — are necessary for the sustainable growth of the world

economy. However, despite numerous publications in the
fields of sustainable development and circular economy,
the importance of digital distribution in the context of in-
creasing sustainability remains unclear.

Among the global problems, one of the most impor-
tant is the problem of optimising the interaction of hu-
manity with the surrounding natural environment. In the
conditions of the modern scientific and technological rev-
olution, the general scale of the impact on the surrounding
natural environment of industry, agriculture and trans-
port — in other words, the entire set of forms of human life
activity — is such that there are many adverse consequenc-
es of this activity, and above all, various forms of pollu-
tion and degradation of the natural environment become
more and more obvious and wide, spreading far beyond the
borders of those territories where such activity is concen-
trated. Therefore, it is quite natural that concern about the
fate of the environment as the basis of sustainable devel-
opment and the existence of all mankind is growing all over
the world. Human development requires a transition to a
“green” economy — a system of economic activity related
to the production and consumption of goods and servic-
es that leads to an increase in human well-being without
exposing future generations to significant environmental
risks. As a result, the global growth of the circular econ-
omy is a pressing issue. In order to accomplish the aims
of sustainable development in the context of globalisation
and the digitisation of the economic system, this paper will
examine the effects of landscape development and inves-
tigate the theoretical framework of the circular economy.

Hm MATERIALS AND METHODS

In the context of globalisation and the digitisation of the
global economy, to complete the research assignments per-
taining to the notions of landscape development and the
circular economy of sustainable development, attention is
focused on general and specific methods of studying eco-
nomic processes, development, phenomena, and facts, first
of all, which are related to resource integration and digi-
tisation. In the course of the study, general scientific and
special research methods were used: analysis and synthe-
sis to examine economic processes and phenomena; gen-
eralisation of theoretical and practical material; the main
provisions of economic, statistical, and comparative anal-
ysis; forecasting of socio-economic processes; and graph-
ical interpretation. To achieve the goal of the research, a
logical-heuristic approach was used. This method made it
possible to assess the level of digitalisation of the coun-
try’s economy, understand its impact on economic growth,
identify risks that affect the effectiveness of digital trans-
formation, and justify how, as a trend of the development
of a circular economy and society, digitalisation affects the
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modern world. The hypothetical-deductive method was
applied to find out the essence of the research object.

To generalise the definition of concepts, a number
of theoretical and categorical provisions were analysed.
Methods of analysis and synthesis - to summarise the
scientific experience of strategic management in the con-
ditions of the modern circular economy. Using the meth-
ods of grouping and systematisation, the approach to the
interpretation of the concept of “closed-loop economy”
is generalised, motives and goals are classified, types of
strategies for the implementation and development of the
closed-loop economy are developed, the main obstacles to
the strategic management of enterprises operating in the
conditions of the closed-loop economy are summarised,
and an evaluation system is formed to determine the effec-
tiveness of strategies for the implementation and develop-
ment of the closed-loop economy. The graphic method is
for clarity of presentation of the theoretical and method-
ological material of the work. A visual presentation of the
impact of the circular economy on the achievement of sus-
tainable development is offered. The process approach is
the determination of the structure of a purposeful, compre-
hensive policy of the state. A systematic and comprehen-
sive approach to the implementation of a closed economy
can be implemented as a whole, but at the same time, the

characteristics of a closed economy are the basis of each
regional or city system. The informational and analytical
basis of the work is the legislative and by-laws of the state,
which regulate the issue of the competitiveness of the econ-
omy; the scientific achievements of researchers; the statis-
tical data of state authorities; and the authors’ research.

M RESULTS AND DISCUSSION

In reaction to the depletion of natural resources, civilisa-
tion developed the idea of a circular economy. In a broader
sense, the circular economy is a new paradigm for econom-
ic systems, with its key components being the judicious use
of natural resources, their restoration, and the balancing of
social and environmental relations. It is founded on the re-
alisation that nature is cyclical and that humans must learn
to live within the bounds of closed systems, as well as on
a paradigm shift in human behaviour towards the environ-
ment. As a result, society is forced to make a choice about
further development. Traditional industrial development
has drained a large amount of minerals from the earth’s
interior, depleted the soil, and caused environmental pol-
lution. The very prospects of the future existence of mod-
ern societies were under threat. According to projections of
mineral reserves, modern industrial production may con-
tinue for several more decades (Table 1).

Table 1. World reserves of certain minerals

Resource type The number of years for which the resource will last

Coal 270

Oil 53
Natural gas 60
Gold 19
Iron Ore 93
Aluminium 31
Zinc 18
Copper 21
Uranium ore 80
Indium 10
Tin 16
Lead 19
Silver 20

Source: compiled by the authors based on J. Vaupotic (2024)

These figures are subject to adjustment and are not fi-
nal. However, the essence of the problem of resource deple-
tion remains unchanged. It is easy to assume that the world
to which the population is accustomed will be complete-
ly destroyed. In the coming decades, the global economic
system will have to prepare for the absence of such natu-
ral resources as oil, natural gas, and silver, which are now
necessary for the modern economy. Moreover, the demand
for certain materials and resources is likely to increase rap-
idly. For example, global demand for lithium is growing
rapidly against the background of information about the
development of electric vehicles and electrical engineer-
ing. However, with the advent of new technologies, it can
be expected that the demand for this mineral will decrease
sharply while the demand for other minerals will increase
(Sidhoum, 2018). The same is happening with oil, which
was the world’s main source of energy a few decades ago.
With the advent of new technologies and the development
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of the gas industry, as well as the development of nuclear
technologies and alternative energy sources, the share of
oil in energy carriers is gradually decreasing.

For the modern economy, the landscape is the most in-
tegral and common resource and the most important in the
life of the population of any country. According to the Eu-
ropean Landscape Convention (ELC) of the Council of Eu-
rope, it is the landscape approach that should be prioritised
when solving key environmental problems and preserving
the historical, cultural, and natural heritage of Europe. The
socio-economic sphere of the landscape is formed by a set
of managed systems that are created for the rational use
of natural and socio-economic resources with optimal pro-
vision for their needs. The control that a person exercises
over the development of the sociosphere varies depending
on the nature of the laws of social development (De Je-
sus & Mendonga, 2018). Man is able to regulate the func-
tioning of socio-economic systems in such a way that the
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material and energy components of the geosystem are
maintained at a level that allows optimally meeting the
needs of human society and contributing to the sustaina-
ble development of the circular economy. This means that
when “exiting” the geosystem, part of the information, on
the contrary, is sent in the form of “input”, which ensures
the regulation and stability of the system as a whole.

The problems of determining the supply of resources
arise due to the difficulties of assessing geological depos-
its. For example, in the 1970s of the 20™ century, the first
alarming forecasts regarding the depletion of natural re-
sources were made. Humanity was told the figures of 30-40
years to run out of oil, natural gas, etc. After more than
half a century, the earth still contains natural gas and oil.
This is a result of advances in deposit discovery and devel-
opment techniques, as well as the application of new ma-
chinery and technology. As a result, estimating mineral re-
serves is a very difficult procedure with a lot of unknowns.
However, this doesn’t alter the fundamental nature of
the problem — namely, the depletion of natural resourc-
es. There is only one solution to the global resource cri-
sis: technological advancement, adherence to closed-loop
system theory, and adoption of circular economy concepts.

In addition to the problem of mineral depletion, atten-
tion should also be paid to other problems arising from de-
forestation, air pollution, the marine environment, the loss
of biodiversity, and the neglect of the rules of traditional
agriculture and the development of natural ecosystems.
Logical questions arise about possible ways to ensure that
the future of modern society does not have such prospects.
Prospects for a better future are presented in the concept
of sustainable development (Velasco-Munoz et al., 2018).

A key principle of the concept of sustainable develop-
ment is intergenerational equity, which means that cur-
rent generations must take into account guarantees of the
ability of future generations to meet their needs. In other
words, the world should prioritise qualitative rather than
quantitative indicators of development. The notion of sus-
tainable development may be seen as a comprehensive
paradigm of human growth for the future, as evidenced
by its six key aspects: economic, social, political-legal,
international, ecological, and informational. Changing
perspectives on the pillars of society’s existence, such as
its interactions with the environment and other people, is
the first step towards sustainable development. Sustaina-
ble development is a dynamic idea. Despite the criticism
of certain provisions of the concept of sustainable devel-
opment, society has not been offered a better one to date.

In the process of the evolution of socio-economic
systems, their territorial specialisation occurs. Specific
regions specialise in a specific monoculture. For the pur-
pose of sustainable development in a particular region, the
stability of the system can be maintained only through in-
teraction with other regions of the country. As a result, a
socio-economic geosystem of higher order emerges, which
includes a number of factors (Zeweld et al., 2017). The sus-
tainable growth of the nation’s regions and the nature of
the terrain are impacted by the specialisation of socioeco-
nomic systems. A global strategy is required to address the
population’s most urgent issues in the global community.
It is sufficient to remember how the coronavirus pandem-
ic affected the global economy’s rate of growth and the
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conditions of each of its different businesses. Therefore,
no country can stand aside from the problems of the de-
velopment of the world economic system. However, the
practical implementation of the principles of sustainable
development has encountered problems that can be divid-
ed into different categories: political, economic, technical,
legal, informative, etc.

The landscape sphere is a hierarchically ordered ge-
osystem. It is a complexly organised open system, the
main components of which are interconnected by direct
and feedback links, are interchangeable, and partially in-
terpenetrate each other. The impact on individual compo-
nents causes a chain reaction in the system, which even-
tually transforms its other elements as well. The basis of
the integrity of the landscape sphere is the exchange be-
tween the components of the system, where the continu-
ous exchange is accompanied by a change in the structure
of the landscape sphere. It should be noted that the rate
of change is not the same in different components, which
is a characteristic property of the landscape sphere as a
self-regulating system.

Thus, four main approaches to defining the term are
distinguished. Landscape as a territory. Such an interpre-
tation is considered regional and is hardly used today, as
it is limited in definition with an emphasis on territorial
boundaries. Structure (pattern) is first and foremost un-
derstood as a combination of interacting spatial elements,
their area, arrangement, orientation, neighbourhood, con-
nectivity, or fragmentation (Geng et al., 2019). Structure
is interpreted as the result of radial and lateral processes,
as an indicator (one) and a state (the other). This inter-
pretation turns out to be particularly productive for areas
heavily altered by anthropogenic activities, such as zonal
landforms preserved in the form of several “islands”.

It is no coincidence that, at the initial stage, it was
the theory of island biogeography by A.P.M. Velenturf &
P. Purnell (2021) that served as the basis for the develop-
ment of this concept. Landscape as a territory under hu-
man influence. As the first international treaty dedicated
to all aspects of the landscape, the Landscape Convention
of the Council of Europe addresses key issues in the fields
of human rights, democracy, and the rule of law for sus-
tainable development. The Convention applies not only
to significant landscapes, but also to unusual and degrad-
ed landscapes. By taking into consideration the cultural
features of the landscape, the signing nations affirm their
desire to achieve sustainable development based on a
balanced interaction between social demands, econom-
ic activity, and the environment. The agreement covers
the entire territory, including natural, rural, urban, and
suburban areas (Manning et al., 2018). The landscape is
used to denote a general idea of the relationship between
components. This group consists of the largest number
of definitions, which means that it is based on the rela-
tionship and active role of land users in the landscape
that they use and that they will co-ordinately transform.
]J. Haeggblom & I. Budde (2020) define in the landscape of
the system triad an element, a connection with elements,
a new quality arising as a result of a connection. In addi-
tion to the mentioned approaches, the landscape is con-
sidered from the position of levels that depend on certain
characteristics (Fig. 1).
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A

Global landscape =

Landscape is a planetary or eco-cosmopolitan sense

of the environment

A

The supranational
landscape

National landscape

Regional landscape

Landscape is an important part of the quality
of life for people around the world

Landscape is a place where people live and interact with the
environment; it is a common real space on state property

Landscape is a natural complex with certain boundaries
and a characteristic horizontal (spatial)
and vertical (component) structure

Rural landscape

Place-oriented landscape (e.g., community area)

Figure 1. Landscape positions at different levels
Source: made by the authors based on K. Govindan & M. Hasanagic (2018), D. Reike et al. (2018), G. Sucozhanay et al. (2022)

In addition, one of the important features of the scale
of the landscape is the role of the human population, in
particular, as the main factor in disrupting ecological
processes, which causes the heterogeneity of landscape
components (Tura et al., 2019). On the one hand, spa-
tial landscapes are distinguished by V. Gurochkina &
M. Budzynska (2020). From the viewpoint of an outside
observer, spatial landscapes are perceived as a component
of a broader (national, for example) space; conversely, they
are place-oriented landscapes (i.e., the territory of a local
community). The 1990s of the 20™ century can be consid-
ered the conditional beginning of the theoretical justifica-
tion of the circular economy, which was determined by the
need to reduce, first of all, the load on the environment and
optimise the use of resource potential due to a significant

increase in the world population from 3 billion people in
the 1960s to 7.9 billion people in 2020, of which China and
India account for the largest shares (Take action..., n.d.) In
general, this approach became a continuation of the idea
of ensuring the sustainable development of economies. At
the same time, due to the intensification of research on the
problems of ensuring sustainable development, confusion
with the terminological apparatus has arisen in Ukrainian
science, as the categories “circular” and “sustainable” de-
velopment are often equated. Thus, S.I. Kodnaeva (2020)
emphasises the complexity, ambiguity, and multifaceted-
ness of the concept of “sustainable development”. The new
term “circular economy” adds to these difficulties. Hence,
there are fundamental differences between sustainability
and circularity that were systematised (Table 2).

Table 2. Fundamental differences between sustainability and circularity of the economy

Sign Sustainability of the system Circularity of the system
Such a state of the system will provide for the i‘;éﬂ?égxoﬁjfsgiegieéatilg :sosiltc};lei;ycs)tr?izlr
Definition needs of the current generation without reducing 4 Snung

future opportunities generation

to minimise consumption of resources, goods,
and waste

Characteristics of processes

Responsible for society and the environment

Closed, based on circulation resources and goods

Basic processes

Any processes between stakeholders that meet
the principles of sustainability

Design and production, innovation, and services

Relationships between subjects

Responsible for society, current and future

Based on various agreements and contracts

generations
. Technosphere, man-made design for maximum
Scope Biosphere ) .
circulation of resources
The main initiators All stakeholders Public authorities, business structures

Source: made by the authors

Thus, the circular economy is not an economic com-
ponent of sustainable development but rather a strategy
for its implementation. The circular economy also helps
to minimise the risks of system operation, especially those
related to the volatility of resource prices and the limit-
ed availability of resources on the world market. There is
a supranational level between national landscapes, which
form an integrated economy and infrastructure and form
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a single perspective, and the global landscape, codified in
Europe in the ELC. In the comments to the ELC it is stated
that accordingly, the public is encouraged to actively par-
ticipate in the management and planning of the landscape
and to feel responsible for what happens to the landscape.
ELC offers a multidimensional approach to landscape ar-
chitecture and views local government as the primary
level of landscape planning. The ELC defines landscape in
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terms of social practice rather than aesthetics, taking into
account various interests such as social needs, econom-
ic activity, and the environment. It is acknowledged that
the landscape is of exceptional beauty in both urban and
rural areas, in degraded areas, and of high quality (Tura et
al., 2019). The ELC aspires to include all landscapes, even
those not of outstanding universal value in contrast to the
UNESCO Convention on Historic Sites.

An area of land and water that was jointly created by
humans and nature is known as a rural landscape. It is used
to extract resources for agriculture, livestock and pastoral-
ism, fishing and aquaculture, forestry, hunting, harvesting
wildlife, and salt mining in order to produce food and other
renewable natural resources. All rural places are also sig-
nificant to people’s culture, both in and out of towns. Thus,
territorial borders are typically used to define landscapes.
Politics, agriculture, tourism, ecology, technology, educa-
tion, the military, and other factors are all framed by this
demarcation of the landscape notion. The benefit of the
landscape idea is that it makes it possible to comprehend
the interactions between different natural and human var-
iables in a constrained region in more detail.

Researchers summarise the main areas of activity that
form the definition of “landscape”: focus on land use (at
first exclusively for non-urban areas, further included ur-
ban and urbanisation environments); direct aid to the
protection of the ecological environment; understand the
interaction of man and the environment, which leads to a
change in the landscape; use interdisciplinary approach-
es from environmental and social sciences; and provide
solutions to improve human and environmental well-be-
ing through design (Abbaszade, 2021). A model that can
give impetus to the development of both the urban land-
scape and the global landscape is a circular economy mod-
el, which is based on the principles of resource efficiency,
product life cycle control, the formation of an environmen-
tally responsible environment, and the implementation of
effective business models. Its solution is the development
of a toolkit for strategic diagnostics of the innovative land-
scape of regions, characterised by the level of innovative
development as a basic platform for the transition from a
linear economy to a circular economy, taking into account
the parameters of resource efficiency, environmentalisa-
tion, waste management, and secondary use of materials.

In 2001, UN Secretary General Kofi Annan delivered
a report entitled “Changing consumption patterns” at the
organisational session of the UN Commission on Sustain-
able Development in which it was proposed to develop ef-
fective measures to promote changes in consumption and
production patterns in order to raise the standard of living
of the population and simultaneously reduce the nega-
tive impact of resource consumption on the environment
(Changing consumption patterns, n.d.). The 2012 World
Summit on Sustainable Development launched the 10-year
framework for sustainable consumption and production
(10¥FP), a global commitment to accelerate the transition
to sustainable consumption in both developed and devel-
oping countries (The 10 year framework..., 2014).

In 2015, the 10-year framework formed the basis of the
12% UN Sustainable Development Goal, which includes: ef-
fective use of natural resources; target indicator; sustain-
able models of consumption and production in the food
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industry; reduction of emissions of pollutants; reducing
the level of environmental pollution due to waste process-
ing; involvement of participants in the process of sustain-
able development, including the private sector; participa-
tion of the public sector in achieving the SCP through the
effective practice of public procurement; dissemination of
information among consumers and improvement of popu-
lation literacy in the field of sustainable development and
healthy lifestyle; financing and strengthening the poten-
tial of sustainable development; development of ecotour-
ism; rationalisation of inefficient fossil fuel subsidies (Sin-
gh & Raghubanshi, 2019). The goal of the 12t Sustainable
Development Goal of the United Nations is to replace the
antiquated production and consumption paradigm with a
more effective circular economy model, of which the shar-
ing economy is one of the foundational elements. When
building a model, the decisive influence of stakeholders
should be determined. To consider their opinions, it is pro-
posed to use a digital platform that allows you to collect
and analyse big data. In this way, it is possible to ensure
greater objectivity and relevance of the research conducted
as well as the content of the developed recommendations.

Resource circulation is connected to the concept of
product recycling. The core of the circular economy is the
idea of “waste as food”, which refers to using trash from
one manufacturing process as a raw material in another,
thereby lowering consumption by sharing or reusing items
in addition to recycling. Creating a circular economy is one
way to put the concepts of sustainable development into
practice. This growth paradigm perfectly conforms to the
fundamentals of sustainable development, as it is pred-
icated on resource recovery and wise consumption. This
growth plan is attractive because it can prolong the life of
Earth’s resources. Innovative efforts aimed at future scien-
tific and technological advancements that will enable the
creation of materials at the atomic level must go hand in
hand with this process. Only then will future generations
be able to meet their needs without depleting finite natural
resources or harming the environment.

According to Yu. Neustroiev (2021), the following cate-
gories of business models align with the circular economy’s
tenets: circular value chains: they include substituting en-
tirely renewable resources for scarce ones; restoration and
processing: a paradigm whereby advances in technology
offer a chance to both restore and process natural resourc-
es; maintenance of the product life cycle by rebuilding, re-
pairing, or reselling — the concept is predicated on the shift
from the selling of goods to the supply of services for their
usage; shared consumption and use: a concept centred on
granting access to resources or commodities with minimal
utility; a product as a service is a business model where
clients rent products or other assets and are paid according
to how they use them. It should be noted that the sharing
economy is not only closely related to the principles of the
circular economy but is also one of its main links and ways
to achieve sustainability. Therefore, the circular economy
is understood as a system of production and consumption
with the most efficient use of resources, zero waste genera-
tion, and minimisation of external negative impacts on the
environment (Moraga et al., 2019).

Another aspect of solving the problem of sustain-
able development through the circular economy is the
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restoration of natural ecosystems and the creation of
new natural and anthropogenic ecosystems (Govindan &
Hasanagic, 2018; Velenturf & Purnell, 2021). The need to
improve the state of the environment is due to the sig-
nificant impact of modern man-made civilisation on the
environment. It should be agreed that man has signifi-
cantly changed part of the earth’s surface. However, these
landscapes can also exist and develop over a period of
time. For example, agricultural land, provided it is used
rationally, can feed the population for hundreds of years
without losing soil fertility. The global economic system
is becoming more digital and globalised, which is alter-
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ing how international marketing is structured. Tradition-
al items are being replaced by digital goods and services.
Comparatively speaking, e-commerce is growing at a far
faster rate than traditional commercial practices. There is
a great deal of opportunity for digital distribution to use
sustainable development concepts. Digital distribution
causes shifts in consumer behaviour and attitudes in the
context of globalisation and the digitisation of the global
economic system, with the goals of optimising consump-
tion and balancing societal and environmental links. Fig-
ure 2 displays the increasing rate of Internet penetration
from 2013 to 2023.
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Figure 2. Internet penetration in the world, % of the world population
Source: made by the authors based on Individuals using the Internet (% of population) (2022), Internet penetration rate

worldwide (2024)

Thus, it can be said that the synergistic effects of in-
formation flows have reached many different areas of so-
ciety. The transformation of the concept of sustainable
development has a significant impact on the transforma-
tion of international marketing and also contributes to
the development of digital distribution in modern society
(Brogi et al., 2022). In turn, the globalisation of the world
economy and digital distribution in the context of digital-
isation have acquired significant digital content on the In-
ternet. The increase in digital content serves to satisfy the
population with intelligent products to achieve the goals

of sustainable development. At the same time, a new vi-
sion is being formed, based primarily on the principles of
rational product consumption as well as finding ways to
optimise relations between society and the environment.
The circular economy is one of the strategies for accom-
plishing the objectives of sustainable development. The
sensible use of resources is the primary characteristic of
this economic development model. The rise of digital dis-
tribution, which was based on processes like globalisation
and the digitisation of the international economic system,
partially provided the groundwork for it (Fig. 3).

Globalisation »

»| Innovative activity |q
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v
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v
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Figure 3. The impact of the circular economy on achieving sustainable development

Source: made by the authors

It is obvious that the development of the circular busi-
ness model requires persistent support and stimulation
from the state — a unified and systematic approach to re-
orientation to the principle of circulation in the context

of ensuring sustainable development. This is evidenced by
the main measures of the national regulatory policy of the
largest countries in the world, aimed at stimulating the de-
velopment of circular business models (Table 3).

Table 3. The main measures of the state regulatory policy to stimulate development circular economy

Business model Characteristics of the event Country
Circular suppliers Preferential rates for loans France
PP Tax deductions Netherlands
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Table 3. Continued

Business model Characteristics of the event Country
Tax on waste collection and disposal Great Britain, Germany
. Value-added tax (VAT) reduction for companies .
Recovery and recycling . China
that use recycled raw materials
of resources - - - -
Reduction of VAT on repair services of a certain group Sweden
of goods (bicycles, clothes, etc.)
Legal support for consumers of online services (Law on Electronic .
N : - China
. Commerce of the People’s Republic of China)
Sharing platforms - o - P .
Development and dissemination of the map of circular initiatives (the list N
- L S : - orway
of enterprises participating in sharing is publicly available)
Extending the life cycle of Direct financial support from grant funds Scotland
the product
Product as a service Stimulation of giving consumers access to goods and services as users Great Britain

Source: made by the authors

Thus, it can be concluded that one of the business
models for ensuring the circular economy, which can be
implemented with minimal costs, should be the model of
“joint consumption” (“joint participation”, “sharing mod-
el”). This format has already become widespread in devel-
oped countries, for example, in the form of garage sales.
With the development of technology and the emergence
of various online platforms, the costs of providers and
users have decreased significantly, which has led to in-
creased coverage and additional growth in demand. Such
platforms are already present not only in the segment of
consumer goods that can be purchased, but also in ser-
vices (Airbnb, BlaBlaCar, NeighborGoods, Uber) (Chen et
al., 2022; Shebanin et al., 2022). In general, the sharing
business model can be used to share knowledge, skills,
production capacities, etc.

The restoration of resources not only helps the cir-
cular economy fulfil its second purpose, but it also pro-
motes the advancement of information technology and
the rise of the knowledge economy. The significance of
the circular economy’s growth for the accomplishment of
the sustainable development goals is determined by the
interplay of these many contributing elements. Because
of its connections to globalisation and digitisation of the
global economy, innovation and the expansion of digital
distribution, and the activation of inventive activities, the
circular economy can help accomplish the sustainable de-
velopment goals. Many contemporary perspectives on the
idea of a circular economy have developed throughout the
years. The circular economy was born at the junction of
the two sciences of ecology and economics. The circular
economy has gradually transcended its boundaries, and
with the development of the sharing economy, it has ac-
quired a social component.

After conducting an analysis of the circular economy
research, one should pay attention to how scientists con-
sidered this problem, and reveal their own point of view
regarding the circular economy of sustainable develop-
ment. D. Reike et al. (2018) believe that the transition from
the traditional linear model of the economy is taking place
to a closed-loop economy as a means of ensuring product
processing, secondary use, and recovery. In the process of
research, the team of authors C.].C. Jabbour et al. (2019)
identified a number of stimulating components of the
circular economy. The authors point out that in order
to eliminate barriers, a group of actors can leverage new

technology to influence changes in the legal, social, or eco-
nomic spheres in a way that will help establish a circular
economy. This will open up chances for cyclical processes.
According to J. Haeggblom & I. Budde (2020), every incen-
tive element has a distinct effect on lowering obstacles and
establishing a circular economy. Thus, for instance, the
quality, scalability, and financial feasibility of the primary
circular economy tactics are determined by product design.

Considering the obstacles to the implementation of the
closed-loop economy, the author team G. Sucozhanay et
al. (2022) noted that the system of indicators for evaluating
the closed-loop economy can be divided into the following
groups: political and economic indicators; social develop-
ment; concern for the environment and depletion of re-
sources; regulatory requirements; self-fulfilment market;
and competition. It should be agreed that all these indica-
tors can be reflected in the so-called logical matrix (frame)
of the results of the implementation of a closed economy.
It clearly shows the contributions, measures, and results
and how they correlate with the goals (summaries) of the
program. N. Tura et al. (2019) identify organisational fac-
tors related to the implementation of a common circular
economy 