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The impact of geopolitical trends on the technological renewal of
industrial enterprises as a basis for the convergence of investment
processes in the Ukrainian economy

M Abstract. The global economy is influenced by geopolitical trends that create new challenges and opportunities for the
development of national economies. The studied geopolitical factors indicate that it is important for Ukraine to integrate
its economy into global financial processes, introduce the latest technologies and develop international cooperation.
The purpose of this study was to identify the impact of geopolitical trends on the technological upgrading of industrial
enterprises in Ukraine and to substantiate their role as a key factor in the convergence of investment processes, taking
into account the specifics of the Ukrainian economy’s integration into global markets. The study was conducted using
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the methods of theoretical generalisation, statistical data analysis, comparison and logical and structural modelling.
The study summarised and structured geopolitical trends and identified their impact on the nature of investment flows
into industry. The factors that facilitate or impede the attraction of foreign investment in the technological renewal
of Ukraine’s industry in the context of geopolitical instability were substantiated. The relationship between the
technological renewal of industry and the convergence of investment processes in Ukraine was substantiated, and the
synergy between technological renewal and investment was investigated. A model of adaptation of industrial enterprises
of Ukraine to changing geopolitical conditions through technological renewal was proposed, which is aimed at increasing
their investment attractiveness. Recommendations for the state policy to stimulate technological renewal of industry
in the context of geopolitical instability have been developed. The practical value of this study lies in the identification
of key factors that affect the investment attractiveness of enterprises in the context of geopolitical uncertainty. This
allows for creating a mechanism for managing and adjusting the impact of geopolitical risks, which will help to increase

competitiveness in the domestic and foreign markets

M Keywords: geopolitical factors; investment volumes; direct investment; adaptation model; public policy

H INTRODUCTION

The world economy is influenced by geopolitical processes
that create new challenges and opportunities for the de-
velopment of national economies. For Ukraine, which is at
the epicentre of geopolitical changes, these processes are
of particular importance. On the one hand, political and
economic instability create barriers to attracting invest-
ment, while on the other hand, they open up opportunities
for integration into global markets through the moderni-
sation and technological upgrading of the industrial sec-
tor. Geopolitical factors such as sanctions, trade wars, and
changes in global supply chains have a significant impact
on investment flows. Studies by K.E. Meyer et al. (2023) and
J. Benchimol & L. Palumbo (2024) emphasised the role of
sanctions regimes in transforming international financial
relations. G. De Souza et al. (2024) and L. Zou et al. (2024)
focused on the growing importance of trade conflicts for
the redistribution of economic resources. These processes
necessitate the adaptation of strategies of transnational
corporations and national economies to new conditions.

As identified by J. Aizenman et al. (2024), geopolitical
news affects the stability of financial markets, including
stocks, currencies, and bonds. At the same time, M.E. Ho-
que et al. (2024) findings showed that certain markets, such
as oil, gas, and gold, have shown relative resilience to geo-
political risks, particularly during the Ukraine-Russia con-
flict. This indicates their importance as tools for risk man-
agement and investment stability. The Ukrainian crisis,
according to B. Gao & Z. Xu (2024), affects multinationals
at three levels: through supply chain adjustments, national
policy making, and the response of international organisa-
tions such as the WTO. This highlights the need for coordi-
nation between governments, businesses and global insti-
tutions to minimise risks and adapt to challenges.

As noted by X. Yu et al. (2024), the convergence of
investment processes ensures the integration of nation-
al capital markets and creates new opportunities for eco-
nomic growth. For Ukraine, this opens up prospects for
attracting foreign capital but at the same time requires sta-
bilisation of domestic conditions for investment, including
risk reduction and development of the technological base.
According to A. Kostruba (2024), the development of for-
eign business and investment are critical to Ukraine’s eco-
nomic recovery. In this context, technological upgrades,
the introduction of Industry 4.0 principles, automation,
and the transition to renewable energy sources are key

factors in increasing competitiveness. This also contrib-
utes to Ukraine’s integration into global investment pro-
cesses, forming a new economic environment. The study
by Y. Yakymenko & V. Yurchyshyn (2024) emphasised the
importance of international support in creating favourable
conditions for attracting investors. Effective cooperation
with international organisations will allow Ukraine not
only to restore its economy but also to create the precondi-
tions for long-term sustainable development.

These aspects show that for Ukraine, given the global
challenges, it is necessary to integrate the economy into
global financial processes, introduce advanced technolo-
gies and strengthen international cooperation. Geopoliti-
cal stability and strategic initiatives become the basis for
attracting investments and adapting to dynamic changes
in the world market. The purpose of this study was to iden-
tify the impact of geopolitical trends on the technological
renewal of industrial enterprises in Ukraine and to sub-
stantiate their role as a key factor in the convergence of in-
vestment processes, taking into account the specifics of the
integration of the Ukrainian economy into global markets.

B MATERIALS AND METHODS

The study used a comprehensive approach to analysing the
impact of geopolitical trends on the technological renew-
al of Ukrainian industrial enterprises. The main methods
used in the study are the methods of theoretical generali-
sation, analysis of statistical data, comparison and logical
and structural modelling. The method of theoretical gen-
eralisation was used to systematise scientific approaches
to determining the relationship between geopolitical pro-
cesses and economic development. The article analysed
scientific publications covering the impact of geopolitical
instability on investment processes, as well as economic
aspects of the integration of national economies into world
markets. The use of this method made it possible to for-
mulate the conceptual framework of the study and identify
the key factors that influence the process of technological
renewal of enterprises in the global economy.

The method of statistical data analysis was used to
assess the dynamics of investment flows into the Ukrain-
ian industry and the degree of integration of the country’s
economy into global financial processes. The main sources
of statistical information were the data of the State Statis-
tics Service of Ukraine, the World Bank, the International
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Monetary Fund (IMF), the European Bank for Reconstruc-
tion and Development (EBRD), as well as analytical reports
of international economic institutions for 2012-2024. The
analysis of these data allowed to identify patterns and
trends in the development of Ukraine’s industrial sector in
the context of geopolitical instability. The method of com-
parison was used to compare the experience of other coun-
tries (Poland, the Czech Republic, Germany, France) that
have faced similar challenges in attracting investment in
industry in the face of geopolitical instability. This made it
possible to assess the effectiveness of different approaches
to stimulating investment in technological upgrades.

Several scientific methods were used to develop a model
of adaptation of industrial enterprises to changing geopo-
litical conditions through technological renewal, which de-
pends on such factors as the level of technological renewal
(TOR), financial sustainability (FS), environmental friend-
liness of processes (EPP) and geopolitical risks (GR). The
method of theoretical synthesis was used to analyse and
summarise the theoretical foundations and models describ-
ing the relationship between technological renewal, finan-
cial sustainability, environmental performance and geopo-
litical risks. In particular, the research papers and concepts
on the impact of geopolitical factors on the economy and
investment processes were studied. The method allowed
formulating the theoretical basis of the model and identify-
ing the key factors that affect the investment attractiveness
of an enterprise in a changing geopolitical environment.

The theoretical generalisation helped to identify ex-
isting approaches to understanding the investment attrac-
tiveness of enterprises and determine which of them are
most relevant for Ukraine in the context of geopolitical
instability. Logic-structural modelling was used to devel-
op the authors’ adaptation model. This method helped to
build a mathematical model that takes into account the
relationship between all the main factors: technological
innovation, financial sustainability, environmental friend-
liness of processes and geopolitical risks. Logic-structural
modelling made it possible to clearly define how changes
in each of the factors affect the investment attractiveness
of an enterprise and what interrelationships exist between
them. The sequence of the study included an analysis of
scientific literature and regulatory documents on the im-
pact of geopolitical factors on economic processes; col-
lection and processing of statistical data on investment in
Ukrainian industry and the level of its technological up-
grading; comparative analysis of international experience
in attracting investment in technological upgrading in the
context of geopolitical instability; development of a logical
and structural model of adaptation of industrial enterpris-
es to geopolitical changes; formulation of recommenda-
tions for public policy.

W RESULTS

International economic cooperation is developing un-
der the influence of several key trends that reflect global
changes in the economic and political spheres. The trend
towards fragmentation of globalisation, i.e., global invest-
ment flows are increasingly oriented along geopolitical
lines. This means that countries are starting to invest more
in their regions or allies rather than in global projects. An
example is the United States and China, which are creating
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separate economic blocs, which is reflected in the inflows
of foreign direct investment (FDI) to different regions (The
2024 geopolitical reading list, 2023; World investment re-
port 2024, 2024). The trend of supply chain redistribution
is caused by geopolitical tensions, trade conflicts between
the US and China, the war in Ukraine and sanctions against
Russia. This stimulates states and businesses to diversify
suppliers and strengthen regional economic ties. In turn,
this leads to the growth of reshoring (return of production)
(Unterberger & Miiller, 2021) and friendshoring (trans-
fer of production to friendly countries) (Klarin & Sos-
novskikh, 2024). Trends in energy investments — sanctions
against Russia have stimulated the development of new
energy chains and the search for alternative energy sourc-
es. This was an impetus for increased investment activity
in renewable energy, although some countries temporarily
returned to using coal to ensure energy security (Esonye et
al., 2023; Larysh, 2024; Rubbaniy et al., 2024). The trend of
financial vulnerability of infrastructure projects, which is
associated with the fact that in 2023 global FDI flows de-
creased by 2%, in particular due to a reduction in interna-
tional financing for these projects. The price had a greater
impact on the least developed countries that depend on
international financing for the development of critical sec-
tors (World investment report 2024, 2024).

To summarise the above, it is concluded that invest-
ments are becoming more regional, i.e., industrial sectors,
especially those integrated into global production chains,
are trying to locate production closer to key markets. And
regional development strategies are aimed at providing ac-
cess to the resources needed for the transition to a green
economy, which helps strengthen partnerships between
developed economies and mineral-rich countries (Top ge-
opolitical risks of 2024, 2024). Thus, current geopolitical
changes are contributing to a rethinking of approaches
to investment, with an emphasis on security, sustainabil-
ity, and regional cooperation. The system of geopolitical
factors (Fig. 1) allows structuring the impact on the tech-
nological modernisation of enterprises and determining
which aspects of politics, economy, society, environment
and science have the greatest impact on investment pro-
cesses in a changing geopolitical situation.

As discussed above, geopolitical trends have a signif-
icant impact on the technological upgrading of industrial
enterprises, as they shape the context for technology de-
velopment, change access to resources, and prioritise in-
vestment processes (Prokhorova et al., 2019). In the case
of Ukraine, these trends are particularly relevant due to
its geographical location and economic ties with the Eu-
ropean Union, the United States, and Asian countries. The
key factors that facilitate or impede the attraction of for-
eign investment in the technological modernisation of
Ukraine’s industry in the context of geopolitical instabil-
ity are: changes in the structure of trade and investment
flows; support from international organisations and funds;
development of the military-industrial complex; changes in
environmental and energy standards. Their impact should
be considered in more detail. Changes in the structure of
trade and investment flows. After the beginning of the Rus-
so-Ukrainian War, there was a significant reduction in trade
with Russia. In Figure 2 and Figure 3 the dynamics of ex-
ports and imports to Ukraine’s trading partners are shown.
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Risks to the safety of production facilities; interruption or termination of supplies due to military operations;

reduced investment in technological development due to the reorientation of resources to defence; restrictions
on the import of technologies and components; increased costs due to the need to look for alternatives or
change supplier; raising barriers to access to foreign markets and investment; uncertainty in the business
environment, which can scare off investors; increased insurance and risk management costs; imposing duties,
quotas, or restrictions on exports or imports; instability in global supply chains, which complicates
technological upgrades; switching to alternative suppliers and revising procurement strategies; risks of
shortages or delays in the supply of critical technologies; strategies for diversifying suppliers and production

locations; logistics and transportation issues that may delay technological upgrades.

A

Consequences of the impact on the technological modernisation of industrial enterprises

Conflicts and wars
Sanctions
Political instability

Trade barriers and economic sanctions
Changes in global supply chain

Political factors Economic factors

The system of geopolitical factors influencing
the technological modernization of industrial enterprises

Environmental Technological
and social factors and scientific factors
Changes in sustainability Access to new technologies
requirements Infrastructural changes
Social impact on innovation International and regional
agreements on operation

Changes in environmental

standards in technology

Consequences of the impact on the technological modernisation of industrial enterprises

Technological upgrades in response to social pressure for environmental responsibility; changes in environmental standards

that may require technological upgrades (e.g., reducing CO, emissions); technologies aimed at improving working conditions,
safety and well-being; perception of new technologies in the labour market (e.g., automation and its impact on employment);
reorientation to clean energy sources and technologies for resource conservation; political restrictions and sanctions can
reduce access to advanced technologies or patents; risks of technological lag due to lack of access to foreign developments;
use of technologies to limit dependence on external sources of supply (localisation of production); modernisation of
production facilities to ensure high efficiency and compliance with environmental requirements; developing infrastructure to
support new technologies (e.g., 5G Internet, industrial robots, green technologies); international science and technology
alliances that can facilitate access to new technologies or support innovative projects; regional integration processes that

allow countries to reduce barriers to access technological innovations.

Figure 1. The system of geopolitical factors influencing the technological modernisation of industrial enterprises
Source: developed by the author
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Figure 3. Structure of Ukraine’s imports
Source: calculated by the authors based on Economic statistics / Foreign economic activity (n.d.)

According to the State Statistics Service of Ukraine, in
2012, the share of exports to Russia was about 25.62% of to-
tal Ukrainian exports. But by 2019, this figure had dropped
to 6.48%, and the downward trend continued for the next
5 years. Between 2012 and 2019, the volume of exports to
Russia fell by 74.7%. Imports have also declined significantly.
While in 2012 it accounted for 32.39% of Ukraine’s total im-
ports, in 2019 it dropped to 11.49%, in 2020 to 9.23%, with
a further downward trend in recent years. Between 2012 and
2019, the volume of imports from Russia decreased by 64.53%.

Such a significant reduction in trade with Russia has
encouraged businesses to look for new markets and sources
of investment, particularly in Europe and Asia. The growth
in the shares of exports (to) and imports (from) Europe and
Asia at the end of 2023, with this trend continuing in the
first half of 2024 (Fig. 2-3), indicates that this process is
continuing and Ukraine is significantly expanding its trade

with the leading countries of Europe and Asia. According
to the NBU’s annual statistics on foreign direct invest-
ment (FDI), 75% of foreign capital in Ukraine’s economy
was reinvestment of income earned by a foreign investor
in Ukraine (In 2023, $4.25 billion..., 2023; Prokhorova et
al., 2024). As of the end of 2023, the accumulated volume of
FDI amounted to $54,261 million. The main investor coun-
tries in 2019-2023 were as follows (Table 1).

Figure 4 clearly shows the dynamics of the shares of the
main investor countries in the structure of foreign direct
investment volumes in Ukraine. Cyprus and the Nether-
lands have remained stable investment partners of Ukraine
over the past 5 years. The share of investments from Russia
in the total volume of foreign direct investment in Ukraine
was insignificant compared to other countries, amounting
to only 2.19% in 2019, and has been on a steady downward
trend over the past 5 years.

Table 1. Volumes of investments in Ukraine and key investor countries

Investor country 2019 2020 2021 2022 2023
Cyprus 28.96 32.29 26.62 33.10 32.50
Netherlands 23.18 19.33 23.02 19.50 28.30
Switzerland 4.79 6.53 8.66 5.10 8.20
Great Britain 5.75 4.90 4.08 4.80 4.80
Germany 5.15 5.09 4.55 4.97 4.30
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Table 1. Continued

Investor country 2019 2020 2021 2022 2023
Austria 3.49 3.35 2.89 3.20 3.50

France 2.36 2.06 2.21 2.20 2.60

Poland 1.94 1.70 1.24 1.34 1.44

Russian Federation 2.19 1.73 1.81 0.43 0.00

Volume of foreign direct _
investment in Ukraine, mIn. USA 5,860 868 6,687 1,152 4,247
Total accumulated volume of 54,210 52,091 65,746 50,987 54,261
foreign direct investment, min.

Source: calculated by the authors based on S. Mushnykova et al. (2024), Investment activity in Ukraine (2024)
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Figure 4. Dynamics of shares of major investor countries in the structure
of foreign direct investment volumes in Ukraine
Source: calculated and systematised by the authors based on S. Mushnykova et al. (2024), Investment activity in

Ukraine (2024)

Support from international organisations and funds.
Attracting investments from international donors and fi-
nancial institutions plays an important role in supporting
economic growth and modernisation of industrial enter-
prises in Ukraine. In 2024, international donors and finan-
cial institutions will continue to actively invest in Ukraine.
The European Union, the EBRD, the International Finance
Corporation (IFC), and individual governments are allocat-
ing significant amounts of money to support reconstruc-
tion, infrastructure modernisation, and business develop-
ment. The EU provides Ukraine with grants, guarantees,
and technical assistance to help restore and develop vari-
ous sectors of the economy. For example, through 2024, the
EU has invested around €1.4 billion through programmes
such as renewable energy support and infrastructure pro-
jects to help attract private investment and strengthen the
economy. In total, the EU plans to provide up to€50 billion
in support to the country through the Ukraine Facility un-
til 2027. The EU4Business (n.d.) programme provides ad-
ditional support for small and medium-sized enterprises,
in particular in war-affected regions (EUsigns €1.4 billion
to UNeighbours East, 2024). The EBRD also plays a key
role in supporting Ukraine. In 2023, the Bank invested a
record €2.1 billion and is providing €1.5 billion in 2024.

Economics of Development. 2025. Vol. 24, No. 2

Financing is channelled to support the private sector, in-
cluding through lending to partner financial institutions
and trade finance programmes. In addition, the EBRD re-
ceives significant support from the EU and other donors,
including the governments of Canada, Norway and Spain
(EBRD planning..., 2024). These efforts are aimed at stimu-
lating economic growth, developing sustainable infrastruc-
ture, and ensuring Ukraine’s energy independence in the
face of war and further integration with the EU.

The geopolitical support of Ukraine by the EU, the US,
and other countries facilitates access to international fi-
nancing programmes, which allows for the modernisation
of technologies at enterprises. The most significant inter-
national programmes for financing technological upgrad-
ing and development of Ukrainian industrial enterprises
are summarised in Table 2. The international programmes
presented in Table 2 emphasise the active participation of
international partners in the restoration and modernisa-
tion of Ukrainian industry, focusing on sustainable devel-
opment and innovation; they also provide opportunities
for Ukrainian enterprises to attract financing, modernise
production facilities and introduce advanced technologies,
which contributes to the growth of their competitiveness
and investment attractiveness in international markets.
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Table 2. International programmes for financing technological upgrading and development of industrial enterprises in Ukraine

International programme/
organisation

Brief description of the programme or areas of technological renewal
and development of enterprises

European Union (EU)

EU funds: The EU funds various programmes to support infrastructure development, energy efficiency, green
economy and SMEs in Ukraine. The main programmes include the Eastern Partnership Programme, Horizon
Europe’s Enterprise and Innovation Support Programme and other projects under the European Neighbourhood
Instrument (ENI).

EU4Business Initiative: This programme supports entrepreneurs in Ukraine by helping to attract investment for
the development of small and medium-sized businesses.

World Bank

The World Bank provides loans and grants to support infrastructure projects, agricultural development,
healthcare, education and the energy sector. The main programmes are the Health System Modernisation,
Water Supply and Sanitation Efficiency Improvement, and Energy Saving Project.

The IFC, a member of the World Bank, specialises in supporting the private sector, including investments in
Ukrainian enterprises that innovate and promote sustainable development.

EBRD

The EBRD is actively investing in energy efficiency, renewable energy, small and medium-sized businesses
and infrastructure projects. The bank also provides loans and financial instruments to support businesses,
develop the digital economy and modernise transport infrastructure. The main areas of investment in Ukraine
include the Green Economy Programme, the Small Business Support Initiative and the Innovative Development
Programme.

United States Agency for
International Development
(USAID)

USAID funds projects in the areas of energy, agriculture, health, democracy and governance. The programmes
aim to improve economic resilience, support transparent governance, and strengthen democracy.

USAID programmes, such as the Energy Security Project and Agrolnvest, support technological development,
productivity and economic stability. During Russia’s war against Ukraine, USAID has delivered life-saving
humanitarian assistance, helped ensure that Ukrainians have heat and electricity despite Russia’s attacks on
their energy systems, supported Ukrainian agricultural producers and food exporters so they can continue to
supply grain to countries around the world, and helped Ukrainian partners advance critical anti-corruption
and European integration reforms. USAID’s key programmes in Ukraine: Democracy, Human Rights, and
Governance; Economic Development; Critical Infrastructure; Health; Transition; and Humanitarian Assistance.
Since the beginning of the war on 24 February 2022, USAID has provided $2.8 billion in humanitarian assistance,
$3.4 billion in development assistance, and $26.8 billion in direct budget support.

UNIDO

In order to fulfil its mandate in Ukraine under the unique circumstances, UNIDO has developed a special
programme for the green recovery of industry, covering three key areas: creating new opportunities for people,
supporting businesses and attracting investment, and promoting the development of a green economy. Over
the past year, UNIDO has conducted a comprehensive diagnostic study of Ukraine’s industry, which provided
important baseline data and in-depth analysis at various levels — micro, meso and macro. With the support of
development and funding partners, UNIDO has initiated new projects in the following areas.

IMF

The IMF provides loans to Ukraine to support macroeconomic stability and to implement reforms aimed at
stabilising the financial system. IMF programmes include Extended Fund Facility to support macroeconomic
stability, including support for reducing the budget deficit and strengthening the banking system. IMF financing
is usually accompanied by conditions for economic, legal and governance reforms.

United Nations Development
Programme (UNDP)

UNDP supports Ukraine in implementing sustainable development projects, fighting poverty, strengthening
democratic institutions and improving the environment. UNDP programmes also include support to small
and medium-sized enterprises in the transition to sustainable production. One of UNDP’s key projects is
the SME Development Programme, which supports environmentally responsible businesses and sustainable
development projects.

Innovate Ukraine (Great Britain)

The UK government is investing £16 million in the restoration and sustainable development of Ukraine’s energy
sector, including the replacement of fossil fuels. The programme, implemented by the UK Innovation Agency,
will attract an additional £5 million from the private sector and involves the cooperation of more than 50 UK
and Ukrainian organisations. The key projects include new heating technologies, renewable energy battery
solutions, and geothermal energy. The projects will last for two years and will be supported by accelerators to
further attract investment.

Fund for International
Cooperation and Development
(TaiwanICDF)

TaiwanICDF provides support to Ukraine in the areas of agriculture, healthcare, infrastructure development and
competitiveness. Projects often include technological upgrades and support for export-oriented enterprises.

German Society for
International Cooperation (GIZ)

GIZ supports projects in the areas of sustainable development, energy efficiency, environment, education and
training. GIZ programmes, such as the Energy Efficiency Support in Ukraine, aim to increase energy savings,
develop renewable energy sources and improve economic efficiency.

Nordic Environment Finance
Corporation (NEFCO)

NEFCO finances environmental modernisation and energy efficiency projects, supporting the development
of clean energy, carbon emission reduction and environmental protection. In particular, NEFCO supports
renewable energy programmes and projects to reduce the environmental impact of industry. Currently, financial
support is being used for environmentally sound repairs and reconstruction of municipal infrastructure,
accommodation of internally displaced persons (IDPs) and capacity building for the development of local green
recovery plans. The programme promotes the development of a green economy and energy transition during
the recovery process, and supports further integration with Europe. The programme was launched in July
2022, and project implementation is ongoing with the first projects already completed. About 50 projects are
currently being implemented: Repair of critical infrastructure (district heating and water supply and sewerage)
in 12 communities in Kyiv Oblast; Modernisation of water supply systems in six communities; Energy efficiency
in five small towns (Andrushivka, Radomyshl, Khmelnytskyi); Housing for IDPs, 20 projects in different cities
(Chernivtsi, Dubno, Kovel, Lviv, Makariv, Zhytomyr, Ivano-Frankivsk, Khmelnytskyi, Nemishaievo, Novovolynsk,
Ternopil, Chortkiv, Kivertsi, Zolochiv, Rivne, Novohrad-Volynskyi).

Source: summarised by the

authors based on EU4 Business (2024), EU signs €1.4 billion of new guarantee and grant

agreements to support Ukraine’s recovery and attract private sector investments (2024), EBRD planning 1.5-bln-euro
investment in Ukraine in 2024, versus 2.1 billion euros in 2023 (2024), Ukraine and UNIDO signed the Green Industrial
Recovery Program in Ukraine for 2024-2028 (2024)
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The international programmes for financing techno-
logical upgrades and development of Ukrainian industrial
enterprises listed in Table 2 illustrate the current global
investment processes that are technology-oriented and
in line with global trends in sustainable development,
digitalisation, automation, and the transition to renew-
able energy. Green energy and renewable energy sources:
key areas include solar and wind energy, with a focus on
expanding the use of solar panels and wind turbines and
developing more efficient and affordable technologies for
energy generation. Hydrogen energy is seen as a promis-
ing environmentally friendly resource to reduce depend-
ence on fossil fuels. Also important are technologies for
the development of batteries and energy storage systems
that ensure a stable supply of energy from renewable
sources (Sotnyk et al., 2023).

Energy efficiency and sustainable development: this
includes smart grids, which allow for more efficient man-
agement of electricity distribution and reduce losses, as
well as technologies for building green buildings that con-
sume less energy and water, reduce CO, emissions, and use
environmentally friendly materials. In addition, the tran-
sition to a circular economy, where products and materials
are recycled and reused to reduce waste, is an important
part of global trends (Iarmosh et al., 2021; Li et al., 2024).
Digitalisation and automation: this area includes the Inter-
net of Things (IoT), which allows devices and equipment to
be connected to the network for real-time monitoring and
control. The use of artificial intelligence (AI) and machine
learning to analyse data, optimise production processes,
forecast demand, and automate tasks is also important.
Robotics is actively used to automate production, increase
productivity and reduce labour costs (Aljohani, 2024).

Digital security and blockchain: the growing impor-
tance of cybersecurity in protecting data and networks due
to digitalisation requires investment in the latest technol-
ogies to protect businesses from cyberattacks. Blockchain
technologies are used to ensure transparency, reliabili-
ty and security in transactions, supply chains, financial
transactions, data management and smart contract man-
agement. Smart cities: infrastructure management tech-
nologies, such as traffic, energy, water and waste manage-
ment systems, are becoming important for smart cities.
Unmanned vehicles such as autonomous cars and delivery
drones are being introduced to reduce logistics costs. Envi-
ronmental and quality of life monitoring systems that track
air, water, and noise pollution are becoming an important
part of the infrastructure.

V. Prokhorova et al.

Biotechnology and medicine: the use of personal-
ised medicine based on a patient’s genetic profile allows
for the development of individualised treatments. In ad-
dition, artificial intelligence helps to speed up the devel-
opment of new drugs, improve diagnostics and the choice
of treatment. Agribiotechnology is also used to increase
agricultural productivity and develop new crop varieties.
Financial technologies (FinTech): mobile payment sys-
tems, digital currencies, and mobile banking applications
are developing rapidly. Investment and asset management
tools use Al to create customised investment strategies,
while decentralised financial services (DeFi) ensure trans-
parency and security of financial transactions using block-
chain technologies (Zhang et al., 2022). Additive manufac-
turing (3D printing): 3D printing is actively used to create
prototypes, spare parts, and even finished products, which
significantly reduces production costs. In medicine and
bioprinting, medical implants, prostheses, and organs are
created from biocompatible materials. In the construction
industry, 3D printing technologies are used to create mod-
ular building components that reduce construction costs
(Jewell & Stones, 2024).

The above-mentioned technologies expand the capa-
bilities of enterprises, contribute to solving global chal-
lenges such as climate change, energy security, food supply
and the creation of new jobs in high-tech industries. Inves-
tors are actively investing in companies that take geopolit-
ical trends into account when upgrading and modernising
their production, which contributes to their sustainable
development and global competitiveness.

Development of the military-industrial complex:
the conflict with Russia has led to the need to strength-
en Ukraine’s defence capabilities, which stimulates the
development of military technologies and raises the re-
quirements for technological standards that are being in-
troduced into civilian industries. Strengthening Ukraine’s
defence capabilities and developing military technologies
cover several key areas aimed at modernising the army,
increasing technical equipment and improving infrastruc-
ture. This requires additional attraction of various types
of funding, including investments. Foreign investors are
interested in investing in Ukraine’s industry even in the
current unstable economic environment: as of 01.10.2024,
the volume of foreign direct investment amounted to
USD 2,960 million. The volume of foreign direct invest-
ment in Ukraine is 2,960 million US dollars. Table 3 sys-
tematises the directions of development of military
technologies in Ukraine.

Table 3. Areas of development of military technologies in Ukraine

Development direction

Brief description

Unmanned aerial vehicles
(UAVs)

monitor and adjust fire.

Ukraine is actively developing and deploying UAVs for reconnaissance, surveillance and even combat
missions. For example, in cooperation with Turkey, it is developing strike drones, such as the Bayraktar
TB2, which are used to detect and destroy targets on the front line. Ukraine’s own developments are also
gaining popularity. For example, the PD-1 and Leleka-100 UAVs, which are used to gather intelligence,

Cybersecurity and cyber
defence

In response to cyber threats, Ukraine is developing cyber defence systems, in particular to protect critical
infrastructure, military networks and government agencies. Initiatives in the areas of cyber intelligence,
data protection and cyber threat detection are also important. Cooperation with NATO and other partners
allows Ukraine to introduce advanced technologies to detect and prevent cyber-attacks, as well as to train
personnel to respond effectively to cyber threats.
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Table 3. Continued

Development direction

Brief description

Missile and artillery
systems

Ukraine is developing missile weapons systems such as the Vilkha and Neptun systems. The Vilkha
missile systems are capable of delivering precision strikes over long distances, which enhances defence
capabilities. Artillery systems modernisation programmes are aimed at increasing accuracy and range,
improving mobility and integrating with digital fire control systems.

Armoured vehicles and
modernisation of combat
vehicles

The production and modernisation of armoured vehicles, including armoured personnel carriers (BTR-3,
BTR-4) and tanks (T-64, T-72), are a priority. The latest models are equipped with modern defence systems,
including dynamic defence and active defence systems. The use of digital control systems that increase
the accuracy and efficiency of combat operations, as well as integration with modern communications and
surveillance systems.

Electronic warfare systems

(EW)

Ukraine is actively developing electronic warfare technologies to counter drones, intercept and jam signals,
and protect its own communications. Systems such as Mandat and Bukovel can be used to create radio
interference and protect military units from enemy control systems.

Maritime defence

Given the threat from the sea, Ukraine is developing its own anti-ship missiles (in particular, Neptune)
and modernising its fleet. The anti-ship missiles are designed to protect against attacks by naval forces,

control systems

technologies particularly from the Black Sea. Other areas include the development of high-speed boats and a maritime
surveillance system.

Digitalisation of command-and-control structures allows Ukraine to manage military units and resources

Integration of digital more effectively. Automated systems for managing troops and combat operations are being introduced

to ensure coherence and increase efficiency. Systems such as Kropyva allow for real-time monitoring of
military operations, improving accuracy
and coordination between different units.

Personal protective
equipment and equipment

Modernisation of military equipment, including the latest models of body armour, helmets and tactical
equipment that meet modern standards of protection and mobility. Use of digital devices, such as GPS
navigators, thermal imagers and night vision devices, to enhance situational awareness.

Source: compiled by the authors based on M. Lopatin (2024)

The development of these areas increases Ukraine’s
defence capability. This requires technological and tech-
nical upgrading of the defence industry enterprises, pro-
viding them with modern technologies and standards.
The analysis of international programmes for financing
technological upgrades and development of industri-
al enterprises (Table 2) made it possible to summarise
trends in global investment processes, which are focused,

among other things, on the transition to renewable en-
ergy. Changes in environmental and energy standards.
Ukraine’s integration into the European market involves
adaptation to the EU standards, in particular in the area
of environmental protection and ecological requirements.
This requires industrial enterprises to invest in environ-
mentally friendly technologies, primarily in renewable en-
ergy and energy efficiency (Table 4).

Table 4. Environmental and energy standards of the EU, to which Ukrainian industrial enterprises need
to be adapted for further integration into the European market

EU standards

Characteristic

Industrial Emissions Directive
(IED, 2010/75/EU)

The IED Directive sets out rules for reducing industrial emissions into the air, water and soil.
It requires the use of Best Available Techniques (BAT) to minimise pollution. Enterprises must
implement modern technologies to reduce harmful emissions and control them within permitted
limits.

Each company must obtain an operating permit that includes specific environmental requirements
that meet the terms of the IED.

The European Emissions Trading

System (EU ETS)

The EU ETS sets quotas for greenhouse gas emissions and allows businesses to trade emissions.
Ukrainian companies integrating into the European market must meet these requirements
and work to reduce CO, emissions. It also encourages investment in technologies that reduce
greenhouse gas emissions.

Joining the ETS involves the gradual introduction of emissions accounting systems and upgrades
to meet quotas and participate in emissions trading.

Waste Management Directive
(2008/98/EC)

This directive regulates waste management and requires businesses to minimise waste generation,
promote reuse, recycling and safe disposal. It also provides for the creation of national waste
management plans and the development of waste reduction programmes.

Businesses are required to implement separate waste collection strategies, reduce hazardous
waste, and seek ways to reuse materials.
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Table 4. Continued

EU standards Characteristic

Ukrainian companies that discharge wastewater must meet water treatment and quality
requirements to avoid pollution of water bodies. The Directive defines water quality standards and
treatment methods that must meet strict norms.

Wastewater treatment facilities must provide high-quality wastewater treatment to prevent
pollution of surface and groundwater.

Drinking Water Directive
(98/83/EC) and Waste Water
Treatment Directive (91/271/EC)

REACH regulates the registration, evaluation, authorisation and restriction of chemicals.
Businesses that manufacture or import chemicals must go through the process of registering and
assessing the safety of these substances, as well as provide appropriate labelling and information
about their potential risks to health and the environment.

Compliance with REACH means that companies are required to carry out risk assessments of
chemicals, provide data on chemicals and comply with all restrictions on their use.

REACH Regulation (1907/2006)

The directive encourages businesses to improve energy efficiency and reduce energy consumption.
The requirements include energy audits for large enterprises, the introduction of energy-saving
technologies, and the use of energy management techniques.
The directive provides for a reduction in energy consumption through modernisation of equipment,
reduction of heat losses and use of renewable energy sources.

Energy Efficiency Directive
(2012/27/EU)

This directive regulates air quality, including concentrations of harmful substances such as SO,,
NO,, PM,; and others. Ukrainian enterprises must comply with the standards that provide for the

Air P i i i . .. . . X
ir Protection Directive reduction of emissions of harmful substances into the atmosphere and control of air quality.

2 . . X . ..
(2008/50/EC) To achieve compliance, companies must install emission control systems, reduce energy
consumption from fossil sources and switch to cleaner fuels.
actively promotes the transition to renewable energy sources, and this directive sets targets for
The EU Renewable Energy increasing the share of renewable energy in total energy consumption. Ukrainian enterprises are

required to gradually switch to renewable energy sources such as solar, wind, and biomass.
This will encourage companies to invest in energy solutions that use renewable resources, reducing
their dependence on fossil fuels.

Directive (2018/2001/EC)

Source: summarised by the authors based on Council Directive No. 91/271/EEC (1991), Regulation (EC) of the European
Parliament and of the Council No. 1907/2006 (2006), Directive of the European Parliament and of the Council
No. 2008/50/EC (2008), Directive of the European Parliament and of the Council No. 2008/98/EC (2008), Directive of the
European Parliament and of the Council No. 2010/75/EU (2010), Directive of the European Parliament and of the Council
No. 2012/27/EU (2012), Directive (EU) of the European Parliament and of the Council No. 2018/2001 (2018), Understanding
the European Union’s emissions trading systems (EU ETS) (2024)

Compliance with these standards is mandatory for com-
panies seeking to enter the European market or cooperate
with EU partners. The functioning of the investment process
ensures the investment flow, as it is the material basis for
the realisation of investment goals. Without the organisa-
tion of efficient flows, the implementation of the investment
process is impossible. Technological upgrades of industrial
enterprises stimulate the integration of various investment
flows, which allows for the pooling of resources from different

sources for more efficient project financing. The main in-
vestment flows that are integrated through technological
upgrading include foreign direct investment and domestic
investment. Investors can be individuals, corporations (na-
tional or multinational), financial institutions (banks, in-
vestment funds, insurance companies, and others), states
or governments, and international organisations. Figure 5
schematically shows the integration of investment flows that
ensure the technological renewal of industrial enterprises.

TECHNOLOGICAL MODERNISATION OF INDUSTRIAL ENTERPRISES

Investments from
the MOD: World Bank (IFC), IMF,
EBRD, ADB, IDB, AfDB, IsDB,
Sovereign Wealth Funds, USAID,
GIZ and others

Investments
from
corporations

Foreign direct
mvestiment

Co-financing funds
(GEF, GCF, ESIF, UNIDO,
PIDG, GIF, CTF)

States, government,
non-governmental
organisations

investment flows from various investors through co-financing funds
I

Financial institutions: Banks (EIB;
banks of different countries);

Innovation, investment funds and
. agencies (NEFCO, Climate Innovation

Private sector

Fund, etc.); Insurance companie,

Domestic
investments

direct investment flows from various investors

Figure 5. Schematic integration of investment flows to ensure technological modernisation of industrial enterprises

Source: developed by the authors
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Convergence implies the convergence of investment
approaches, structures, and strategies in different countries
due to the globalisation of capital markets. Convergence
promotes technological renewal through: access to capital,
knowledge exchange (integration of international compa-
nies creates opportunities for technology transfer and dis-
semination of best practices), and increased competition.
The convergence of global investment processes and tech-
nological upgrades mutually reinforce each other, creating
the preconditions for sustainable economic growth. The
combination of investment flows from different investors

facilitates large-scale modernisation projects, allowing
Ukrainian enterprises to adapt to new technological re-
quirements faster, strengthen their competitiveness and
meet European standards. Technological upgrades and the
convergence of investment processes form a two-way rela-
tionship that ensures Ukraine’s integration into the global
economy. This allows attracting capital, increasing compet-
itiveness, and strengthening the country’s economic stabil-
ity in the face of global instability. The relationship between
the technological renewal of industry and the convergence
of investment processes in Ukraine is shown in Figure 6.

Investment flows in technological upgrades in Ukraine

Domestic investments

| | Foreign direct investment Grants and subsidies

1L 1L 1L

from the Ministry
of Defence,

1l

Private financing State funding Credit financing

Reinvestment of foreign
investors' income

international
co-financing funds

+ + +

I

Convergence
of investment
processes
- Increased Integration into
Te(ﬁlpnogo elcal > investment > Investments global economic
8T attractiveness structures

Improving labour . Additional resources Access to new
productivity and - Growth of foreign [ for further markets and

. investments attracted
product quality

modernisation technologies

Figure 6. Justification of the relationship between technological modernisation of industry
and convergence of investment processes in Ukraine

Source: developed by the authors

Technological upgrading of industrial enterprises is a
key factor for increasing their productivity, product quality,
and ability to meet international standards. This creates a
basis for attracting investment, as investors are interested
in high-tech enterprises that can ensure high profitability
and rapid growth, as well as enterprises with modern tech-
nologies that can integrate into global supply chains faster
and more efficiently. The convergence of investment pro-
cesses implies the harmonisation of national investment
practices with global standards. Technological upgrading
contributes to this process by attracting foreign investors
who seek to invest in industries with a high level of technol-
ogy, transparency and efficiency of financial flows through
the introduction of digital technologies. Technological up-
grading creates the preconditions for Ukraine’s active par-
ticipation in international economic processes by increas-
ing foreign trade through the production of competitive
products, cooperation with international organisations
and participation in economic development programmes,
and investment attractiveness, as technologically ad-
vanced enterprises become part of global value chains,
making them more interesting for international capital.

Investments are the only component of GDP that is
not consumed but lays the foundation for future econom-
ic growth. To ensure sustainable economic development,
a level of investment of 20% of GDP or more is required.

I.- 18

If this figure is lower, the country gradually loses its eco-
nomic prospects. Since 2008, Ukraine has never reached
this threshold. In the five years before the war, the share
of investment in GDP averaged only 15% (Who are the
largest..., 2024). In 2023, thanks to business activity and
significant (about 4%) public investment, especially in the
defence sector, the investment rate rose to 17% (Davyden-
ko, 2024). The five largest state-owned companies invested
UAH 135 billion ($3.9 billion) in two years, which is equal
to the investments of the ten largest private companies
(The country’s largest..., 2024). In total, the top twenty
investors increased their capital expenditures (CAPEX)
by 33%, investing UAH 173 billion ($5 billion), although a
significant portion of these funds was directed to restore
damaged infrastructure. For example, DTEK and Ukrener-
go spend more than half of their investment budgets on
reconstruction, which does not create new capacity for the
economy (Metinvest is among..., 2024).

Despite the war, businesses are mostly financing their
capital expenditures from their resources, as access to ex-
ternal financing remains limited. Capital investments are
not only about the development of companies but also
about the sustainability and growth of the economy as a
whole. DTEK, Metinvest, and Epicenter are among the
leaders in investment. In 2023, domestic investment in
Ukraine’s economy exceeded UAH 390 billion. The majority,
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72%, was financed by entrepreneurs themselves, 15% came
from state and local budgets, and bank loans accounted for
only 3%. The main sectors for investment are agriculture,
food, real estate, and defence. Each of these sectors re-
ceived 10-12% of total investment (There is work..., 2024).
Despite this, the main problem remains the lack of new
large foreign investors. In 2023, foreign direct investment
(FDI) inflows amounted to $4.25 billion, which is several
times higher than in 2022 but significantly lower than pre-
war levels. More than 90% of these funds were directed to
Ukrainian companies, with $3.2 billion being reinvested
profits, indicating restrictions on capital outflows (In 2023,
Ukraine received..., 2024).

As of the beginning of 2024, the total volume of accu-
mulated FDI amounted to $55.2 billion, which is less than
the pre-war level and significantly lower than in neigh-
bouring countries. For comparison, in Poland, this figure
reaches $270 billion (Are foreign investors..., 2024). The
Ukrainian economy remains less attractive to foreign cap-
ital due to the high risks associated with the war. At the
same time, reinvestment by existing companies demon-
strates that businesses continue to operate and support

V. Prokhorova et al.

the economy. In terms of annual investment inflows,
Ukraine lags far behind many other countries. According
to World Bank data for 2022, Poland attracted $35 billion
in FDI, the Czech Republic — $10.5 billion, Germany -
$47.3 billion, and France - $105.4 billion. The structure
of accumulated investments in 2023 shows that $37.1 bil-
lion (68.4%) were equity investments, while $17.1 bil-
lion (31.6%) were debt instruments (Are foreign inves-
tors..., 2024). This indicates a lack of interest from foreign
investors in Ukraine. The main reason for this is the high
level of military risks, which significantly complicates
doing business and makes the prospects for return on
investment unpredictable. At the same time, Ukrainian
entrepreneurs do not leave their companies to fend for
themselves. The volume of reinvested profits indicates
that business activity remains at an acceptable level de-
spite the difficult conditions. In turn, the adaptation of
Ukraine’s industrial enterprises to changing geopolitical
conditions through technological upgrades requires a
holistic approach that combines strategic planning, in-
vestment attraction, and innovation. The key aspects that
need to be taken into account are shown in Table 5.

Table 5. Key aspects of adaptation of Ukrainian industrial enterprises to changing geopolitical conditions
through technological upgrading

Aspects Brief description

Assessment of external factors affecting the company’s operations (political instability, sanctions, trade
barriers, etc.). It can be carried out using SWOT analysis, PESTEL analysis, risk management. As a result of
the assessment, a certain set of risks and opportunities for the company should be formed.

Analysis of the technological level (outdated processes, automation, digitalisation). As a result of the
analysis, key performance indicators (KPIs) that need to be improved should be identified. Also at this
stage, it is necessary to assess the current level of financial stability and investment attractiveness of the
enterprise for further comparison after technological modernisation.

Selection of priority technologies (Industry 4.0, energy-saving technologies, robotisation, use of 10T).
Integration of sustainable development concepts (ESG). Search for strategic partners to implement new
technologies.

Analysis of the geopolitical
environment and risks

Assessment of the current
state of them enterprise

Developing a strategy
for technological
modernisation
Implementation of
technological upgrade
projects
Evaluation of results and
flexible adjustments

Creating a roadmap for technological changes with clear stages. Involvement of international standards
(ISO 9001, ISO 14001). Conducting staff training for the effective integration of new technologies.

Continuous monitoring of the modernisation efficiency using KPIs. Amendments to the strategy
depending on changes in the geopolitical environment.

Source: developed by the authors

The mathematical description of the model of adap-
tation of industrial enterprises to changing geopolitical
conditions through technological upgrading can be pre-
sented as a multifactor optimisation problem. It takes into
account the key parameters that determine the efficiency

DL is the level of digitalisation (use of digital technologies
such as IoT, bigdata; (share of implemented digital tech-
nologies, 0 <D< 1); R&D - research and development ex-
penses (as a percentage of the total budget of the enter-
prise); a,, a,, a, — weighting coefficients. Financial stability:

of the processes of updating and increasing investment

attractiveness. The purpose of the model is to maximise FS =§
the investment attractiveness of enterprise I. The objective
function formula is:

I = f(TO; FS; EPP; GR) — max;

— Ry, R < ALR, 4)

where P is the company’s profit; C — total costs of the en-
) terprise; R, is the risk of financial losses due to external fac-

tors (estimated in shares from 0 to 1); ALR is the acceptable
I =w,TO + w,FS + wsEPP + w,GR, ) level of risk. Environmental friendliness EPP:
where w,, w,, w,, w, are weighting coefficients that reflect EPP = CE%, EPP > EPPmin, (5)
the importance of each parameter. Technological update:
where C,,, is the cost of environmental measures; EPPmin
is the minimum regulatory level of environmental friendli-

ness. Consideration of geopolitical risks:

TO = C(lPAP + azDL + a3R&D, (3)

where PAP is the level of automation (percentage of auto-

mated processes (share of automated processes, 0< A< 1); GR=p, DMD+f3, LDIR, (6)
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where DMD is the degree of diversification of sales mar-
kets (the share of the export market that is independent of
risky regions); LDIR is the level of dependence on imported
resources (share of imports in total raw material costs); §,,
3, — weighting coefficients.

The weighting coefficients of the respective factors
that determine the priority are set by experts. The mod-
el takes into account both internal factors (technological
innovation, financial stability) and external factors (geo-
political risks, environmental friendliness). Depending on
the specifics of the enterprise, the weighting coefficients
can be adapted to focus on certain aspects. This model pro-
vides a comprehensive view of the investment attractive-
ness of an industrial enterprise by integrating several fac-
tors that affect sustainable development. The formula will
balance the following aspects: technological innovations,
financial stability (taking into account risks), environmen-
tal friendliness (a requirement of Western investors), and
management (consideration) of geopolitical risks. Each
factor has its own weight, and the formula can be used for
decision-making, scenario analysis, or optimisation of the
company’s development strategy. Taking into account the
above, the authors offer some recommendations that, in
the authors’ opinion, are considered appropriate to include
in the state policy to stimulate technological renewal of in-
dustry in the context of geopolitical instability. To create a
favourable investment climate, it is necessary to:

1) simplify the regulatory environment, namely, to
reduce bureaucratic procedures for foreign investors and
introduce a “single window” for registration of investment
projects; to provide guarantees of investment protection
by establishing clear mechanisms for protecting investors’
rights and ratifying and complying with international trea-
ties on investment protection;

2) create financial incentives, i.e., provide tax breaks
(e.g., income tax cuts for companies investing in techno-
logical upgrades; tax holidays for new production facilities
using innovative technologies); create a Fund for Support-
ing Technological Development by establishing a public or
public-private fund to finance innovative projects and pro-
vide grants and subsidies for technological upgrades;

3) improve infrastructure (development of industrial
parks and special economic zones (SEZs) and investment
in digital infrastructure);

4) stimulate public-private partnerships (PPP) through
joint investment projects: cooperation between the state
and the private sector in strategically important industries
(machine building, energy, agriculture), providing state
co-financing of innovative projects and public-private sup-
port mechanisms (providing state guarantees to attract
foreign investment);

5) develop human capital through the implementation
of state training programmes for new technological indus-
tries, support for cooperation between universities and en-
terprises (Pylypenko et al., 2021);

6) expand the international cooperation;

7) create a system for monitoring technological up-
grades: regular analysis of the impact of state support on
industrial modernisation and flexible response to changing
geopolitical conditions.

A comprehensive strategy, including financial incentives,
infrastructure development, attracting foreign investment,
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and improving human capital, will facilitate the technological
modernisation of Ukrainian industrial enterprises.

M DISCUSSION

A review of contemporary scientific studies focused on
the impact of geopolitical risks on economic processes
and technological modernisation of industrial enterprises
demonstrates a wide variety of approaches to addressing
this issue. Researchers emphasise various aspects of this
topic, including international trade, investments, energy
security, and the adaptation of economies to new chal-
lenges. The study by M.S. Hossain et al. (2024) thoroughly
proved that geopolitical risk poses significant challenges
to international economic, social and political systems. In
particular, it has a significant impact on attracting foreign
direct investment. The study, conducted in five Southeast
Asian countries — Indonesia, South Korea, Malaysia, the
Philippines, and Thailand — showed how geopolitical risk,
as measured by the GPRI index, affected the investment
attractiveness of these countries during 1996-2019. The
results of the analysis, which uses stationarity and cointe-
gration testing methods, showed the existence of a long-
run cointegration between such variables as FDI, GPRI,
GDP, inflation, interest rates and trade openness (TOP).
According to the results of regression analysis (OLS, fixed
effects, Arellano-Bonda and GMM panel data), GPRI and
TOP have a negative impact on FDI in these countries,
while GDP, inflation and interest rates have a positive ef-
fect on foreign investment. This confirms that geopolitical
risk is a significant deterrent to investment, as investors
tend to avoid countries with high political or economic
instability. At the same time, economic stability and TOP
contribute to investment growth.

A study by B. Gao & Z. Xu (2024) highlighted that cri-
sis situations, such as the Ukrainian crisis, undermine in-
vestment attractiveness due to increased geopolitical risks,
which in turn affects global supply chains and international
trade. They noted that not only economic factors are impor-
tant for transnational corporations (TNCs), but also politi-
cal stability, which determines the direction of investment.
This correlates with the studies of the above researchers
and is consistent with the concept that Ukraine should work
through international organisations such as the WTO to
stabilise the legal framework and reduce risks, which will
help create a more favourable environment for investors.

At the same time, as M. Li et al. (2024) noted, Ukraine
should focus on developing decentralised energy systems
to increase energy security and reduce dependence on ex-
ternal energy suppliers. Such initiatives, in particular in
the context of rebuilding energy infrastructure, create fa-
vourable conditions for attracting investment in the ener-
gy sector, which is in line with current global trends. This
allowed Ukraine not only to reduce geopolitical risks but
also to create a basis for sustainable economic develop-
ment. Thus, in order to attract foreign investment, coun-
tries need not only to reduce geopolitical risks but also to
create favourable conditions, in particular through a stable
economic environment, risk mitigation and active integra-
tion into global trade. Taking these factors into account
will allow governments to formulate strategies aimed at
attracting investment, which is important for economic
development and strengthening macroeconomic stability.
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M. Li et al. (2024) and M. Larys$ (2024) raised the issue of
energy security in the context of geopolitical instability, in
particular, the decline of Russia’s dominant role in the EU
energy market. M. Larys (2024) noted that Russia has lost
the ability to use gas as a “weapon”, which opens up oppor-
tunities for diversification of energy suppliers, including
through renewable sources. This highlights the importance
of investing in green energy and the development of energy
networks, such as solar panels, wind turbines, energy stor-
age batteries and hydrogen technologies. This focus is an
important element in ensuring energy independence and
resilience to geopolitical crises.

J. Cifuentes-Faura (2023) emphasised the need for a
comprehensive approach to Ukraine’s recovery, focusing on
the principles of sustainability, energy efficiency and envi-
ronmental friendliness. At the same time, the researcher
emphasised the importance of developing infrastructure
to create smart cities that use green technologies and pro-
mote sustainable development. Such approaches, the au-
thor noted, can reduce CO, emissions, improve energy ef-
ficiency and reduce the consumption of natural resources.

Innovative technologies, such as additive manufactur-
ing (3D printing), are actively supported in the face of glob-
al change. C.M. Jewell & J.A. Stones (2024) noted that 3D
printing not only helps to reduce production costs but also
ensures more efficient use of resources through the ability
to create prototypes and spare parts without the need for
large material costs. At the same time, these technologies
support the principles of the circular economy and green
technologies, as they allow recycling materials and reduc-
ing waste. This, in turn, is an important part of the recovery
of the Ukrainian economy, which requires technological
upgrades and innovations to improve competitiveness in
international markets.

D. Gresica et al. (2024) also considered 3D printing as
one of the promising technologies for the development
of sustainable business models, particularly in construc-
tion and manufacturing. They noted that 3D printing can
reduce the cost of materials and energy, which is an im-
portant aspect for achieving sustainable development in
industry. J. Cifuentes-Faura (2023) also placed a signif-
icant emphasis on reconstruction, proposing a compre-
hensive approach to the reconstruction of Ukraine based
on the principles of sustainability, energy efficiency and
environmental friendliness. According to J. Cifuentes-Fau-
ra (2023), green technologies and energy efficiency are key
to rebuilding Ukraine, creating smart cities and increasing
competitiveness in global markets.

Thus, these studies revealed the multidimension-
al impact of the Ukrainian crisis and geopolitical risks
on global processes and demonstrate the prospects for
adapting to new realities through energy, economic and
innovative approaches. Technological upgrading and in-
vestment attraction are fundamental aspects for ensur-
ing Ukraine’s sustainable development. The transition
to innovative technologies, energy efficiency, digitalisa-
tion, and green transformation will help modernise the
economy and increase its competitiveness. Creating a
favourable environment for investors, including through
transparency, stability and strategic initiatives, will help
attract the resources needed for Ukraine’s recovery and
long-term prosperity.

V. Prokhorova et al.

Continuing the study of the issues raised in the
above-mentioned scientific works, the authors systema-
tised the impact of geopolitical factors on the technolog-
ical upgrading of industrial enterprises, in particular in
the context of conflicts, sanctions and changes in global
supply chains. The authors substantiated the relation-
ship between the technological renewal of industry and
the convergence of investment processes, which ensures
Ukraine’s integration into global economic structures. Rec-
ommendations for state policy to stimulate technological
upgrading of industry in the context of geopolitical insta-
bility, including optimisation of mechanisms for attracting
foreign investment, are proposed. These recommendations
are somewhat theoretical in nature, as some points require
additional research and mathematical justification.

B CONCLUSIONS
Given geopolitical changes, in particular the war in Ukraine,
changes in trade and investment flows, as well as the frag-
mentation of globalisation, the country’s economy is under
significant pressure. Factors such as military conflict, sanc-
tions against Russia, trade wars between major economies
(in particular between the USA and China) create obstacles
to stable economic development, in particular due to a de-
crease in foreign investment. On the other hand, they open
up new opportunities for the modernisation of the indus-
trial sector and integration into new economic blocs, in
particular the European Union, which stimulates domestic
investment and the transition to new technologies. One of
the important trends is the change in the orientation of in-
vestments towards regional economic blocs. The risks asso-
ciated with the war in Ukraine and global political conflicts
force companies to apply strategies of reshoring (returning
production) and friendshoring (transferring production to
friendly countries). This, in particular, has a positive ef-
fect on the development of the domestic economy, as it
requires the renewal of production capacities and the in-
troduction of new technologies. At the same time, Ukraine
manages to receive significant support from internation-
al financial institutions, in particular the European Union
and the EBRD. These investments are aimed at restoring
infrastructure and developing the energy and environmen-
tal sectors, which is an important step towards increasing
the country’s competitiveness in the international market.
Despite the difficulties, domestic investments, in par-
ticular in the agro-industrial complex and the defence
sector, contribute to economic recovery. However, due to
the high level of geopolitical risks, Ukraine still has limit-
ed access to large foreign investments compared to other
countries, such as Poland or the Czech Republic. This em-
phasises the need to improve the investment climate in
the country, in particular by improving the transparency
of business processes, protecting investor rights and the
stability of legislation. For the sustainable development of
industrial enterprises in an unstable geopolitical situation,
it is important to implement technological renewal and
adapt strategies to new realities. This not only increases
the investment attractiveness of enterprises but also allows
them to integrate into global economic processes. To this
end, a model of enterprise adaptation has been developed
that takes into account investment risks and opportunities
and also includes recommendations on state policy that
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BnaivB reononiTMYHUX TEHAEHLIN Ha TEXHONOrYHe OHOBJIEHHSA
NPOMMUCNOBUX NiANPUEMCTB SK OCHOBA KOHBepreHuii
iHBeCTULINMHUX NpoLeciB B eKOHOMIUi YKpaiHu

M AHotauis. CBiToBa eKOHOMiKa IMepe6yBa€ Mij, BIUIMBOM TeOTONITUUHMX TEHEHIIil, sIKi CTBOPIOIOTh HOBi BUK/IMKU
Ta MOXJIMBOCTI [I7I1 PO3BUTKY HalliOHAJbHUX eKOHOMiK. JlocmimkeHi reonomiTUYHI YMHHMUKY CBiZUaTh PO BasKIMBICTh
iHTerpanii ekoHomikum VYKpaiHu y cBiTOBi (iHaHCOBi Ipoiecyu, BIPOBAIKeHHSI HOBITHIX TEXHOJIOTii Ta PO3BUTKY
Mi>KHapPOJHOTO CITiBPOGITHUIITBA. MeTOI0 HAHOTO MOCTIIKEHHS OYyJl0 BUSBUTY BIUIMB TEOTONITUYHMX TEHIEHIIii Ha
TEXHOJIOTiYHEe OHOBJIEHHSI MPOMMCIOBUX MiAMPUEMCTB YKpaiHM Ta OOGIPYHTYBATM iX DPOJIb SIK K/IIOYOBOTO UMHHMKA
KOHBepreHIlii iHBeCTUIIi/fHMX MPOLIeciB 3 ypaxyBaHHSIM criendiky iHTerpaiii yKpaiHCbKoi eKOHOMIKM y CBITOBi pUHKM.
HocmimkeHHS TTPOBeNEeHO 3 BMUKOPUCTAHHSIM METOHiB TEOPETMUHOTO y3arajJbHeHHsS, CTaTUCTUYHOTO aHasli3y AaHUX,
TOPiBHSIHHS Ta JIOTiKO-CTPYKTYPHOTO MOIETIOBaHHS. Y AOCTiIKEHHi y3araJjbHEHO Ta CTPYKTYPOBAHO TeOIOiTUYHI
TEHJIEeHIIi] Ta BM3HAUYEHO iX BIUIMB Ha XapakTep iHBECTUIiIHMX MOTOKIB y MPOMUCIOBicTb. OBGIPYyHTOBAHO (GaKTOPH, IO
CIIPUSIIOTH 2060 TIEPEITKOIKAOTD 3ATyYeHHIO iHO3€MHMX iHBECTUIIii Y TEXHOIOTiuHEe OHOBJIEHHS TPOMMCIOBOCTi YRpaiHu B
YMOBaX reonoIiTMYHOI HecTabibHOCTi. OGIPYyHTOBAHO B3a€MO3B’SI30K MisK TEXHOJIOTTUHMM OHOBJIEHHSIM IIPOMMCIOBOCTI
Ta KOHBEPTreHIli€l0 iHBeCTUIIiiHMX TIpolleciB B YKpaiHi, AOCTiIKeHO CMHEepPril0 MiXX TeXHOJOTiYHMM BiTHOBJIEHHSIM Ta
iHBeCcTUI[isIMM. 3aITPOTIOHOBAHO MOJe/b afamnTallil MPOMUCIOBUX HiANPUEMCTB YKpaiHM A0 MiHJIMBUX TeOMOMITUUHUX
YMOB, sIKa CITPSIMOBAHa Ha MiJBUIIEHHS X iHBeCTUII ifHOT MPMBaGAMBOCTI Yepe3 TEXHOIOTiuHe BiqHOBIeHHS. Po3po6ieHo
pekoMeHJalii 1o[0 IepsKaBHOI TMOMITUKM CTMMY/IOBAHHS TEXHOJIOTIiYHOTO BiJHOBJEHHSI TPOMMCIOBOCTI B YMOBax
reornoMiTUYHOI HecTabinbHOCTI. TTpakKTMYHA LIHHICTh JOCTIIKEHHS IOJSTaE Yy BUM3HAUEHHI KITIOUOBMX (aKTOpiB, L0
BIUIMBAIOTh HA iHBECTUIIIIHY NMPUBAGIMBICTD MigIMPUEMCTB B KOHTEKCTIi reOoIoNiTUYHOI HeBU3HAUEHOCTI. 1le J03BONMNUTD
CTBOPUTY MeEXaHi3M PpEery/jioBaHHS Ta KOPUTYBAHHS BIUIMBY T€OTOJITUYHUX PU3MUKIB, IO CHOPUSITUME IiABUIIEHHIO
KOHKYPEHTOCITPOMOKHOCTi Ha BHYTPiIIHBOMY Ta 30BHIIITHbOMY PUHKAaX

M KniouyoBi cnoBa: reonosiTMUHi YMHHMKI; 06CITM iHBECTULIIN; psIMi iHBeCTuIIii; Momelb aganTallii; JepskaBHa IOIiThKa
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agencies (S&P, Fitch, Moody’s) that assess long-term investment risks were analysed, as well as regulations, in
particular, the Order of the Cabinet of Ministers of Ukraine No. 312 “On Approval of the Procedure and Methodology
for Assessing an Investment Project with Significant Investments”. The authors substantiated the level of risks that
should be considered when determining the discount rate: economic, political, market and social. For social projects,
the risks may be of a different nature, as they often have lower profitability but a greater social impact. Approaches
to determining the discount rate in developed countries (USA, Japan, Germany) were compared and the possibility
of their adaptation to Ukraine was assessed. Methodological recommendations for determining the discount rate for
social projects with a more balanced approach to risks, taking into account not only financial but also social, political
and regulatory risks, were developed. The proposed recommendations will help investors to better assess the risks and

benefits of socially oriented projects

M Keywords: risk level; cost of capital; risk premium; financing; project benefit; investors

N INTRODUCTION

Determining the discount rate is an important stage and
a key component of modern investment valuation meth-
ods, including the calculation of the value of a company
and certain elements of its assets, as well as the assess-
ment of the feasibility of investment projects and other
aspects. Due to the large number of methods for deter-
mining the discount rate, it is important to analyse and
synthesise the factors that influence this rate, as well as
assess its significance for the final results of the valu-
ation. This will allow choosing the most appropriate
method that best suits the current economic situation
in Ukraine. The main challenge of the study is to select
discount rates that adequately account for both econom-
ic and social benefits in long-term public benefit pro-
jects. Many social and environmental initiatives, such
as renewable energy, healthcare, education, and infra-
structure projects, require a special approach to assess-
ing their effectiveness due to their long-term nature and
significant social impact (Zuo et al., 2024). The question
is how to determine a discount rate that reflects not only
the economic benefits but also the broader social and
environmental impacts of such projects.

The study by PW. Satuga et al. (2021) analysed the dis-
count rate for onshore wind farms in Poland. The authors
used the risk-adjusted discount rate to assess the risks of
projects, comparing them to traditional thermal power
plants. The study showed that risk-adjusted discount rate
reflects the risks of projects but does not take into account
the environmental benefits of the transition to renewable
energy, which could improve the long-term attractiveness
of such projects. F. Cherbonnier & C. Gollier (2023) inves-
tigated risk-adjusted discount rates for projects in low-in-
come countries. They suggest that these countries should
use lower rates due to the higher social benefits of such
projects. Their study highlighted those economic costs may
be lower in lower-income countries, but global economic
factors such as fluctuations in traditional energy prices,
changes in global capital markets, and a country’s inflation
rate were not considered in detail. United States Agency for
International Development studied social discount rates
for renewable energy projects in rural communities in the
United States (The social impact..., 2024). They used the
social discount rate to assess aspects such as job creation,
energy savings, and environmental impact. The study indi-
cated significant social benefits from these projects, but it
covered only a few regions, which limits the broad applica-
bility of the results. M.A. Rauf & B. Frayne (2023) studied

investments in affordable housing in urban areas of Can-
ada, applying a social discount rate to estimate social and
economic returns. Their analysis showed that such projects
have long-term benefits, such as reduced homelessness
and improved health. However, the study is limited to the
Canadian context and does not take into account the con-
ditions of other countries.

L. Zhou et al. (2022) investigated the cost-effective-
ness of public health measures during the COVID-19 pan-
demic, including vaccination campaigns, using social dis-
count rates. They noted long-term public health benefits
and economic savings from preventing disease outbreaks.
However, the study did not consider other economic fac-
tors, such as inflation, currency risks and exchange rate
fluctuations, which could affect decision-making. W. In-
taraburt et al. (2022) studied water reclamation projects
in Thailand, using different discount rates (from 3% to
11%) to assess the financial viability of projects. The re-
sults showed that although the projects were not finan-
cially viable, the inclusion of environmental benefits made
them profitable in many scenarios. However, the study
did not consider possible changes in climate conditions.
M. Haacker et al. (2020) analysed social discount rates in
healthcare, pointing out that the standard 3% rate does
not correspond to the rate of economic growth in low-in-
come countries. The authors recommended using a higher
rate of 5% for low-income countries, but the study did not
pay enough attention to social factors that may affect the
health of the population.

Thus, the discount rate plays a crucial role in assess-
ing the economic viability of socially oriented projects.
It allows taking into account not only financial aspects
but also long-term social and economic benefits, which
is important for the implementation of projects aimed at
improving the quality of life and sustainable development
of the community. A review of previous studies shows that
the choice of discount rate depends on various factors, in-
cluding risks, the economic situation in the country, and
the specifics of the project. Thus, the assessment of the
components of the discount rate for socially oriented pro-
jects is a key issue, as the correct determination of this
rate will allow investors to accurately assess risks and
make informed decisions on investments in such projects,
which led to the need for the current study. The purpose
of the study was to provide a theoretical and methodolog-
ical substantiation of the components of the discount rate
for socially oriented projects.
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Justification of the discounting rate components for the implementation...

®m THEORETICAL OVERVIEW
The concept of a discount rate (discount) is broadly defined
as a coefficient used to calculate the present value of future
cash flows. In the field of valuation, discounting reflects the
rate of return on invested capital and profitability in the
post-forecast period. According to this indicator, an investor
can invest in the asset being valued at the valuation date to
cover all investment risks. The discount rate includes a pre-
mium for the risk associated with investing in the business
being valued: the greater the risk, the higher the discount
rate. As M. Busu (2022) noted, the time value of money is a
fundamental financial concept, and the discount rate plays
a crucial role in investment decisions and financial plan-
ning. A clear explanation of the concept of the social dis-
count rate is provided by J. Broughel (2020), who defined it
as “the interest rate for consumption”. He explained its im-
portance as the rate at which a unit of current consumption
is exchanged for a unit of future consumption. This interest
rate reflects the time preferences of consumers and, under
certain conditions, can represent the risk-free market inter-
est rate. All other things being equal, this approach is quite
effective for each individual country, for each individual
investment project, regardless of its focus on solving any
social problems, but with minor adjustments. Namely, the
addition of the cumulative effect when justifying its level,
according to H. Yin (2019), M. Korol (2020) and R. Barrell &
D. Karim (2020). On the one hand, the established level of
the risk-free interest rate in each country already takes into
account the economic characteristics of its development,
while on the other hand, if risk premiums are added to its
size, this justifies the specifics of implementing socially im-
portant investment projects.

In support of this view, the scientific work of G.E. Ken-
dall et al. (2019) and D.C. Hornero & S.M. Montalvan (2021)
explained the meaning of the concept of entrepreneurial
social discount rate. The scope of its application is deter-
mined by projects implemented through state support for
entrepreneurship development programmes. Then, a pre-
mium for the unsystematic risk of a new enterprise and
consideration of the loss aversion factor are added to the
social discount rate. A.O. Zolkover et al. (2020) considered
the social discount rate as a weighted average cost of capi-
tal (WACC). This approach implies that the social discount
rate should be calculated as a weighted average between
the marginal social opportunity cost of capital, the social
rate of time preference, and, in the case of open economies,
the cost of borrowing on external financial markets. For the
purposes of the current study, the discount rate is the inter-
est rate used to bring future cash flows to their present val-
ue; in the scientific context, it is a key element in the anal-
ysis of the economic efficiency of investments, as it takes
into account the impact of time on the value of money. The
higher the discount rate, the lower the value of future cash
flows, as they are depreciated by inflation, risks, and oppor-
tunity costs (Danchuk et al., 2021). In economic models, the
discount rate determines how profitable long-term projects
are and is used to calculate indicators such as net present
value and internal rate of return (Shahini et al., 2023).

In general, the discount rate, as noted by J. Bosshardt
& E.M. Cerutti (2020) and M.S. Gasparian et al. (2021), has 3
main purposes: reflecting the rate of return at which future
cash flows are brought to present value at the measurement
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date; reflecting the degree of risk associated with an in-
vestment in the object being valued; and demonstrating
the cost of capital that the company has raised. The dis-
count rate is an indicator for other interest rates, setting
a benchmark for the cost of borrowed and invested funds,
and serves as a “price tag” for lending rates, and also notes
that the discount rate is mainly used to calculate the pres-
ent value of future cash flows (Burawat, 2019; Maystren-
ko, 2022). By discounting future income or flows to their
present value, investors can determine the present value of
an investment. This is particularly important in valuation
practices, where experts determine the fair market value of
assets that may not have a competitive market.

Central banks use the key policy rate as a monetary
policy tool to influence economic activity (Spytska, 2023).
In general, the impact of the key policy rate varies across
countries and economic environments. For example, in
some African countries, changes in the discount rate have
shown that interest rates have incomplete transmission
to lending rates (Musimbi et al., 2023). Moreover, central
bank communications have become an influential tool for
directing market interest rates and shaping inflation ex-
pectations, which in turn affect the key policy rate (Kun-
coro, 2020). As emphasised by O. Maistrenko (2023), chang-
es in the key policy rate affect the cost of borrowing for
banks, which in turn affects interest rates in the economy.
For example, as noted by O. Kuzmak & Y. Bondar (2024)
and M.F. Ullah et al. (2024), a cut in the key policy rate can
stimulate borrowing and spending, while an increase in the
key policy rate can help control inflation and slow down
economic overheating. Recent studies have highlighted
the importance of the discount rate in managing monetary
policy, especially in response to economic crises or uncer-
tainties. The discount rate is an important monetary policy
tool that affects fluctuations in interbank interest rates and
the bank deposit market.

B MATERIALS AND METHODS

The study began with a review of existing scientific ap-
proaches to determining the discount rate for different
types of investment projects. A special emphasis was placed
on social projects, where economic indicators are often not
decisive, and the main goal is to achieve public benefit. The
inclusion criteria covered studies that examined methods
for estimating the discount rate for various types of invest-
ment projects, including social projects, with a focus on
such aspects as long payback, low commercial profitability,
and high social impact. Articles were also selected that in-
cluded a comparative analysis of traditional economic ap-
proaches, such as the capital asset pricing model (CAPM)
and the WACC, with their adaptation to social projects. The
exclusion criteria included the elimination of sources that
did not take into account the specifics of social projects or
that dealt exclusively with commercial initiatives without
social aspects. Studies that did not contain detailed descrip-
tions of methodologies or provide practical recommenda-
tions for determining discount rates for long-term social
projects were also excluded. The search terms included
combinations of terms such as “discount rate”, “social pro-
jects”, “CAPM”, “WACC”, “investment risks”, “social effect”,
“long-term payback”, “economic efficiency”. The most rel-
evant literature on the issue of determining the discount
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rate was selected, highlighting the functions performed
by this rate and what can be influenced by the discount
rate. Attention was focused on the study and comparison
of various methods of determining the discount rate. Tra-
ditional methods, such as CAPM, WACC, internal rate of
return, cumulative build-up method, linked investment
method, dividend discount model, subjective valuation
method, hybrid approaches method, and comparable sales
method, which are the most commonly used for estimat-
ing the cost of capital in investment projects, were con-
sidered. At the same time, alternative approaches that in-
corporate social aspects, such as the social discount rate,
which allows for the consideration of social risks and ben-
efits that go beyond commercial indicators, were explored.

The legal framework of Ukraine, in particular para-
graphs 22-27 of the Order of the Cabinet of Ministers of
Ukraine No. 312 (2024), was examined. The requirements
for using the 5% rate for projects with public funding and
a social component were studied. Separately, the recom-
mendations of international rating agencies (S&P, Fitch,
Moody’s) on how to take risks into account when calcu-
lating the discount rate, as well as their impact on the
long-term viability of social projects, were studied (Bar-
on et al., 2020; Franchuk et al., 2020; Abdullayeva & Atae-
va, 2022). Particular attention was paid to their approach
to assessing long-term risks in unstable economic envi-
ronments such as Ukraine. Approaches to determining the
discount rate in different countries were compared, namely
the United States, Japan, and Germany, and the possibility
of adapting such models for Ukraine, given the country’s
economic conditions, was considered.

M RESULTS AND DISCUSSION

Methods of determining the discount rate

and their application

The discount rate is a key measure of risk and expected re-
turn on investment that reflects the change in the value

1. Aleksieienko et al.

of a business over time. It determines the present value of
future cash flows given the level of risk associated with a
particular asset or company. For example, a small region-
al bank that lacks diversification and operates in a limited
market is exposed to higher risk than a large systemic bank
that is highly diversified and operates in international mar-
kets. In this case, the discount rate for the smaller bank will
be higher, as investors expect greater compensation for the
risk of non-return on their investments.

Discounting involves the conversion of future cash
flows into their present value, which allows for the compar-
ison of different investment options, taking into account
market risks and available alternatives. On the asset side,
the discount rate is used to estimate the value of future
cash flows and determine their present value (Farag et
al., 2022). For liabilities, it reflects a company’s economic
cost of raising capital, including interest rates on debt or
the cost of raising equity. For investors, the discount rate
is an indicator of the expected return they seek from in-
vesting in a company’s shares or debt (Dyduch et al., 2024).
The higher the risk associated with a company or asset, the
higher the expected return, and thus the higher the dis-
count rate. The discount rate plays an important role in
evaluating investment decisions and risks associated with
future cash flows, and helps investors make more informed
decisions about the value of assets (Shuplat et al., 2022).

Choosing an appropriate discount rate that takes into
account the specifics of an investment or project is ex-
tremely important, as an incorrect rate can lead to inac-
curate valuations and poor investment decisions. In addi-
tion, the discount rate may need to be adjusted over time
to reflect changes in the risk of the investment or market
conditions. In summary, there are many methods that can
be used to help determine the discount rate, each with its
own advantages and disadvantages. Some methods of de-
termining the discount rate and their characteristics are
shown in Table 1.

Table 1. Description of discount rate calculation methods

Method name

General characteristic

The method of cumulative
construction

Includes the addition of a risk-free rate, considering all possible compensation for the existing risks
associated with the subject being evaluated

The method of comparative
sales

This method consists in comparing the appraised object with other similar objects that have recently
been sold. Regarding discounting, cash flows from real estate and its market value are taken into account

The method of related

It can be used in two ways: for equity and debt financing and by individual component parts in the structure

investments of the object. Assumes that the discount rate is calculated according to generally accepted technology
The method is based on the proportions of each type of capital in the overall financing structure and
WACC considers the cost of debt after taking into account tax benefits. The WACC discount rate reflects the

average cost of financing the company from various sources

Method of internal rate of

This approach is implemented in two versions: basic and modified. It involves fixing the discount rate in

return accordance with the internal rate of return on the investor’s equity
In this case, the discount rate is determined based on the value of the currency on the London foreign
LIBOR rate method S . - . - .
exchange market, while it is especially important to take into account the risk factors of a particular country
CAPM The discount rate is defined as the expected return on a share or investment, considering the risk
The method of hybrid Sometimes a combination of several methods is used to determine the discount rate, especially when
approaches the project involves attracting several sources of capital or has a different degree of risk over time

The method of subjective
assessment

In some situations, especially for early-stage projects or unique investments, the discount rate may be
determined by management subjectively, based on its own judgment and experience

Dividend discount model

For stock valuation purposes, dividend discount model calculates a discount rate based on expected
dividend payouts and the current stock price

Source: created by the authors based on A. Mints et al. (2019), V. Bilozubenko et al. (2020), and N. Hurzhyi et al. (2022)
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Taking into account the shortcomings of some methods
of calculating the discount rate, the cumulative method of
construction does not take into account the beta coefficient,
but uses the equity risk premium and the company-specif-
ic risk premium. This approach circumvents the problem of
lack of data on beta, especially when stock market data is not
available. In this case, the appraiser should pay special at-
tention to the expert opinion of various factors when deter-
mining additional risk premiums, and collect sufficient data
to adjust the calculations. This method is commonly used to
determine the discount rate when valuing small businesses
and small closed companies. At the same time, the basic part
of the discount rate for a closed company can be calculated
using the CAPM model. However, a number of premiums for
specific risks should be added to the value obtained: a risk
premium for the small size of the company (if relevant); a
premium for unfavourable capital structure (if identified by
the appraiser); and a premium for the company’s “closeness”,
i.e., the absence of its public status. Thus, the discount rate
is a combined one, since it combines the results obtained
using two methods - CAPM and the cumulative method of
constructing the discount rate. An alternative approach to
determining the discount rate involves analysing the options
for financing infrastructure and road construction projects
by raising capital from various sources. In this context, the
WACC model provides a methodological basis for calculat-
ing the discount rate. It reflects the average cost of financing
from all sources available to the company, taking into ac-
count the share of each source in the overall capital struc-
ture. The economic significance of the WACC is that it is a key
factor in the decision-making process.

Risk assessment and determination

of the risk premium for investing

The aspect that investors should not neglect when financ-
ing is risk. This element of the model, the average market
rate of return, is an important component because it is used
to compare the performance of investments, industries,
and/or companies and is analysed in the context of risk, as
sectors with higher risk levels usually have higher rates of
return to compensate. As a direct calculation of the average
return on all publicly traded equities is quite time-consum-
ing, in practice the equity risk premium is usually deter-
mined using historical data. This premium reflects the addi-
tional return that an investor receives as compensation for
assuming the systematic risk associated with investing in
equities. The risks of investing in the shares of a particular
company may include a country risk premium if the merg-
er is with a non-resident company. The market premium
is determined by comparing the return on securities on the

market with risk-free investments over a long look-back
period (Laeven & Valencia, 2020; Nguyen & Dang, 2023).

For unlisted banks, the risk premium is determined
based on industry averages. In doing so, analysts use the
returns of an index comprising at least 50 stocks from many
sectors of the economy. The more stocks are included in
an index, the more comprehensive information it provides
about trends in the securities market. The use of this meth-
od is most justified in cases where there is reliable data
on similar publicly traded companies. As a rule, these are
companies whose shares are more or less actively traded on
the stock market and there is access to information on the
prices of actual transactions. Valuation of closed Ukrain-
ian companies and unlisted joint stock companies is also
possible using the CAPM model. To accurately apply this
method, it is necessary to determine the beta coefficient by
analysing data on similar public companies and make ad-
justments to take into account the individual risks of a par-
ticular company. In addition, the beta coefficient is a fairly
universal tool for measuring the risks of not only individual
public companies. Using the method of modifying partial
indicators to determine the beta coefficient provides a ba-
sis for assessing the systemic risk of a country; economic
sectors; bank; company operations; equity or debt capital
risk of a company (Pronoza et al., 2023).

It is clear that company-specific risks should also be
taken into account, such as the risk of company closure. In-
vesting in a closed joint-stock company is riskier due to the
lower transparency compared to open companies whose
shares are listed on an organised market (open companies
are required by law to provide information about their ac-
tivities to the public) (Kubiczek & Tuszkiewicz, 2022). In
addition, there are risks associated with investing in small
companies. There are two possible solutions to adjust the
CAPM for low liquidity: taking into account the risks of
purchasing low-liquid shares by adding an appropriate risk
premium to the discount rate obtained by the CAPM and
adjusting the result of the assessment of the profitability
of shares (without considering low liquidity) by applying a
discount for the lack of liquidity.

In turn, when calculating the discount rate using the
cumulative discount method, the discount rate starts with
the risk-free rate of return, to which is then added the re-
turn that compensates for the risk of financing a particu-
lar company. Thus, the discount rate under the cumulative
method includes a risk-free rate of return and a rate of
return that compensates for unsystematic risks specific to
the company being valued. The following risk factors are
generally presented and taken into account in the valua-
tion theory of other countries, as set out in Table 2.

Table 2. List of key risk factors of other countries

Risk factor Additional reward for risk, %
The main person in the management, management efficiency 0-5
The scale of the company 0-5
Sponsorship structure 0-5
Industrial and spatial diversity 0-5
Diversity of client base 0-5
Income: profitability and predictability 0-5
Other specific risks 0-5

Source: created by the authors
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In Ukraine, several factors have been identified that
contribute to unsystematic risk. These include the presence
of a key person in the organisation, the size of the organi-
sation, debt (the ratio of equity to debt), insufficient prod-
uct diversification, insufficient diversification of production
within the company, limited company history, peculiarities
in business development (by industry and type of activi-
ty), and equipment obsolescence (especially relevant for
Ukrainian enterprises). Comparing this data with the data
in Table 2, it is worth concluding that the non-systematic
risk factors are largely consistent with each other, except
for the item “Other specific risks”, which is related to the
specifics of Ukrainian companies. This assessment model
has two main limitations. Although the list of risk factors
in Table 2 does not formally limit the scope of the analysis,
it directs the appraiser’s attention to these factors rather
than those hidden under the “other” heading. The lack of
clear methodologies for analysing the most important risk
factors leads to the fact that the appraiser is forced to deter-
mine the level of risk under analysis based on assumptions.

These model limitations can be addressed with vary-
ing degrees of effectiveness. Under the cumulative model,
the valuer should conduct a thorough analysis of the types
of risks specific to the company and gradually increase the
discount rate as they are identified. Thus, by understanding
the key risk factors inherent in any company and the mar-
ginal premium that can be allocated to a particular risk, the
valuer must determine the extent to which each risk factor
affects the company’s condition. Difficulties arise due to
the need for a specialist to use methods that minimise sub-
jectivity in risk assessment. To reduce subjectivity in risk
assessment, sensitivity analysis is an effective tool that al-
lows modelling different scenarios for key risk indicators
and assessing their impact on the result. This helps the ap-
praiser to more accurately determine which risks have the
greatest impact and adjust the discount rate accordingly.
Another method is to use comparative analysis based on
historical data or market analogues to justify the level of
risk, while reducing the impact of subjective factors.

The cumulative construction method does not include
a beta indicator, while it takes into account the equity risk
premium and the firm-specific risk premium. This meth-
od addresses the lack of beta data when information from
stock markets is limited. The appraiser should rely on ex-
pert judgement of various factors in setting the additional
consideration and collect a significant amount of informa-
tion to make adjustments. The cumulative method is com-
monly used to calculate the discount rate when valuing
small businesses and private companies. In addition, the
basic part of the discount rate for a closed company can be
calculated using the CAPM, but at least 3 additional risk
premiums should be added to the value obtained: related
to the small size of the company being valued; associated
with a capital structure that is unfavourable for the compa-
ny (if noticed by the appraiser); and related to the compa-
ny’s “closeness”. In this scenario, the discount rate is set by
combining the results obtained using 2 methods - CAPM
and cumulative method to establish the above rate.

One component of the discount rate is the risk-free
rate of return. An asset is considered risk-free when an in-
vestor, having invested funds at the beginning of a certain
period, can accurately predict its value at the end of that
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period (Burban, 2023). Thus, a risk-free asset must provide
a constant (stable) income and have a zero probability of
default or non-fulfilment of obligations. Only a security
issued by the government can be considered such an as-
set. Such income is expected to be approximately equal to
the yield on long-term government treasury bonds. The
only type of government securities that meets the require-
ments of a risk-free asset is a liability with maturity that
coincides with the maximum period when it is possible to
invest available funds (Kubiczek, 2020). At the expiry of
the maturity of government securities and the time pe-
riod for disposing of surplus funds, the investor can con-
fidently state that he knows what the return on the funds
used by him will be at the time of the initial investment.

As for other terms, the most commonly used are the
risk-free interest rates on bank deposits or the coupon rate
on Eurobonds issued by issuers, including government
agencies. The risk-free rate of return reflects the income
without risk, and in developed countries, such as the United
States, Japan, and Germany, it is calculated based on gov-
ernment bond yields (Tynaliev et al., 2024). For example,
the risk-free rate of return in the US is usually based on the
yield on 10-year treasury bonds, as they are considered the
safest investment due to government backing and low de-
fault risk. This is often used for calculations such as WACC
or discounted cash flow, as noted by Z. He & A. Krishna-
murthy (2020). However, this approach is not appropriate
for Ukraine, as investors do not consider investments in
Ukrainian government securities to be risk-free, as noted in
the works by I. Yagli & B. Deviren (2023), after the outbreak
of Russia’s war against Ukraine in 2022, investors became
more cautious about investing in Ukrainian bonds due to
growing political risks and economic instability. Research
have shown that the events of the war have led to sharp
fluctuations in bond markets, which has led to increased
volatility in the yields of these assets. Investors tend to
avoid such high-risk markets, which reduces demand for
Ukrainian government securities. Comparing risk-free
rates in Ukraine and other countries in the same currency
makes it possible to assess the level of country risk.

According to the Order of the Cabinet of Ministers of
Ukraine No. 312 (2024), paragraphs 22-27 recommend us-
ing a social discount rate of 5% for the hryvnia. However,
the rate is subject to annual recalculation by the Ministry
of Economy of Ukraine. This recalculation is based on the
social opportunity cost method, which takes into account
the cost of acquiring capital by the public sector and the
inflation rate (Gutsalenko et al., 2018). The results of the re-
calculation must be published on the official website of the
Ministry of Economy no later than 1 June. If a new “social
discount rate” is not provided for, the previously established
rate will be applied. The 12% rate is applied to projects in
regions with a developed market and an active business en-
vironment, according to R.S. Kvasnytska et al. (2019). Such
regions may include large cities and industrial centres in
developed or emerging economies with high levels of in-
vestment, entrepreneurial activity and corporate presence.
These may include cities in North America, Western Europe
or fast-growing urban centres in Asia and Latin America. An
adjustment to the cumulative discount rate may be justified
by adding a risk premium. Figure 1 shows the classification
and gradation of potential project risk levels.
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Figure 1. Categories of risks determining the impact on the level of the discount rate

Source: created by authors

Thus, as shown in Figure 1, the overall risk premium
can be defined as a weighted average of the premiums for
individual types of risks. The gradation of the underfund-
ing risk premium depending on the source of revenue will
be in the range of 0-5%. The amount of the risk premium

that takes into account the shortfall in budget revenues is
proposed to be estimated using the issuer default rating.
The data presented in Table 3 shows how leading rating
agencies such as S&P, Fitch, and Moody’s assess long-term
investment risks.

Table 3. Assessment of leading rating agencies regarding the risks of long-term investments

A . e q 3 Additional risk
Risk rating conditions S&P Fitch Moody’s premium, %
The state has extremely powgrful resources for making interest payments A A A A A A Ahh 0
on loans and returning the principal amount of the debt
The state demonstrates an extremely high ability to make interest AA+ AA+ AA Aal
payments on its debt obligations and settle its own debt, which AA AA- Aa2 1
corresponds to long-term ratings AA- Aa3
The state of the economy greatly affects and makes the country dependent A+ A+ Al
on it, which affects the ability of the state to pay interest and debt, despite AND AND A2 2
the fact that this ability is highly valued AND- AND- A3
BBB+ BBB+ Wowl
Solvency of the country is considered satisfactory BBB BBB Wow?2 3
BBB- BBB- Wow3
Although the country remains solvent, potentially challenging economic BB+ BB+ Bal
e . L . , O~ \'AY \'AY Ba2 4
conditions could impair its ability to meet payment obligations BB- BB- Ba3
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Table 3. Continued

. . . q ) Additional risk
Risk rating conditions S&P Fitch Moody’s premium, %
B+ B+ B1
The country’s solvency level is quite low IN IN B2 5
IN- IN- B3

Source: created by the authors based on M. Baron et al. (2020), V. Franchuk et al. (2020), and M. Abdullayeva &

N. Ataeva (2022)

As noted by K. Bannikova (2022), Ukraine’s credit rating
is currently set at C (negative), which is due to Russian ag-
gression and military operations in the country, the size of
the premium for the risk of budget revenue shortfall should

be set at the maximum level of 5%. According to the study,
the amount of additional remuneration for the risk of a prob-
able shortfall in the receipt of funds from financial institu-
tions can be set according to the gradation shown in Table 4.

Table 4. The ranking system of the financial organisation according to the rating and the corresponding compensation
for the risk (according to the rating of the National Bank of Ukraine and/or the Ministry of Finance, rating agencies)

Risk rating conditions Risk premium, %

The bank or institution is located in the first 10 points according to the rating assessment 0
at the time when the project is launched

The bank or institution is located at points 11 to 20 according to the rating assessment 1
at the time when the project is launched

The bank or institution is located at points 21 to 30 according to the rating assessment 2
at the time when the project is launched

The bank or institution is located at points 31 to 40 according to the rating assessment 3
at the time when the project is launched

The bank or institution is located at points 41 to 50 according to the rating assessment 4
at the time when the project is launched

The bank or institution is located below 50 points according to the rating assessment 5
at the time when the project is launched

Source: created by the authors

If the source of project financing is the capital of in-
vestors (legal entities), the amount of compensation for
the risk of incomplete or untimely receipt of funds may
be set according to the ranking system set out in Table 5.
The assessment of the investor’s financial condition, level
of solvency and probability of default may be determined

in accordance with the “Procedure for assessing the finan-
cial condition of a potential beneficiary of an investment
project”, the “Regulation on determining the amount
of credit risk for active banking operations by banks of
Ukraine” or other methods of similar purpose, as added by
K. Bannikova (2022).

Table 5. Gradation of the risk premium depending on the solvency of investors

Risk rating conditions Risk premium, %

Investors demonstrate exceptional ability to meet their obligations with minimal risk of default
Investors demonstrate adequate ability to fulfil their obligations with minimal risk of default
The average level of the ability of investors to implement own obligations
The investor’s ability to fulfil obligations is estimated to be below average
The investor’s financial condition is unstable and has signs of insolvency
The investor has a high level of probability of default

G| W N = O

Source: created by the authors

In the current environment, it is also worth analysing
the size of the risk premium, which takes into account the
potential loss of income. When setting interest rates in an

unstable economy, inflation risk plays a key role and can be
divided into expected and unexpected components (interest
rate risk), as shown in Table 6, along with the risk premium.

Table 6. Gradation of the risk premium according to the state of the economy

Risk rating conditions Risk premium, %

The state of the economy is absolutely stable (the minimum social accounting rate takes

into account the insignificant level of inflation) 0
Normal stable economy
Correspondence of actual inflation forecast 2
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Table 6. Continued

Risk rating conditions Risk premium, %
Manifestation of insignificant volatility of actual and forecast inflation indicators 3
Instability of economic processes at the macro level (significant discrepancies between 4
the projected and actual level of inflation)
Manifestation of crisis phenomena in the country’s economy (the projected level 5

of inflation is difficult to determine)

Source: created by the authors

Also, the risk of not receiving an effect from the project  the national currency, while the implementation of invest-
and the risk of changing its conditions can be diversified = ment projects in the field of road construction is closely
in the following directions, indicated in Table 7. Another related to the cost of construction materials, which also
source of risk that should be analysed is increased costs. largely reacts to fluctuations in exchange rates. The analy-
One of the risk factors of cost growth is the instability of  sis of such risks is shown in Table 8.

Table 7. Gradation of the risk premium according to the degree of risk manifestation

Risk rating conditions Risk premium, %
The risk management system is implemented according to the plan 0
risk response system is quite effective, but minor changes are needed 1
The degree of manifestation of risks has changed compared to the previous period 2
Risks will be revealed and will have an impact on changing the effect of project implementation 3
at the level of failure to achieve the expected result
The impact of risks is underestimated, as a result — the presence of capital gains 4
(preserving the value of invested capital)
The catastrophic nature of the manifestation of risks, as a consequence — unprofitability of the entity 5
Source: created by the authors
Table 8. Dependence of the value of the risk premium on the stability of the exchange rate
Risk rating conditions Risk premium, %
The exchange rate has been stable for a long time and does not affect the cost of construction works 0
and the cost of materials
Exchange rate fluctuations are possible only within the framework of forecasted seasonal changes, 1
but they do not affect the cost of construction works and the cost of materials
The exchange rate can fluctuate within the limits predicted by the National Bank without significant deviations 2
The presence of minor deviations of the national currency exchange rate from the forecast, 3
which affects the cost of construction works and materials
Fluctuations in the exchange rate of the national currency go beyond the forecast indicators 4
and significantly affect the cost of construction works and materials
The exchange rate of the national currency is difficult to predict, significant fluctuations reflect 5
crisis phenomena in the economy

Source: created by the authors

The risk of production and territorial diversification project, the impact of which can be distributed according to
has the potential to significantly affect the cost of the the following scheme indicated in Table 9.

Table 9. Gradation of the risk premium depending on production and territorial diversification

Risk rating conditions Risk premium, %

A simple project without territorial and industry diversification 0

Project implementation involves minimal production or territorial diversification 1

The implementation of the project involves production or territorial diversification, 9
which may affect the conditions for receiving cash flows from the project

The project is geographically diversified, but does not involve significant industry diversification, 3
as a result of which cash flow is generated mainly for one type of product

The project is sectorally diversified, but does not involve significant territorial diversification, 4
as a result of which cash flows are formed for different types of production

The project envisages significant territorial and industry diversification 5

Source: created by the authors
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As already emphasised, the economy of Ukraine is rather
unstable, so the possibility of an increase in the cost of project
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implementation should also be taken into account, the im-
pact of which can be distributed according to Table 10.

Table 10. Gradation of risk premium depending on economic fluctuations

Risk rating conditions

Risk premium, %

It is stable, there are no prerequisites for an increase in the cost of resources and related needs

There are changes in the economy, but they are at an insignificant level

Characteristically moderate and cyclical increase in prices for materials and related needs

It is characterised by a stable and moderate increase in prices for materials and related needs

Within inflationary phases, it is marked by changes in prices for materials and related needs

Shows significant fluctuations in the cost of materials and related needs that exceed the rate of inflation

(S U NN RN SR K]

Source: created by the authors

The discount rate is the main mechanism for analys-
ing risks and potential return on investment. It reflects the
present value of future cash flows and takes into account all
the risks associated with a particular asset or business. The
choice of an appropriate discount rate is crucial for making
informed investment decisions, as an incorrectly chosen rate
can lead to distorted valuations (Krylovskyi, 2024). There
are many approaches to determining the discount rate, each
with its own advantages and disadvantages. For example,
methods such as the cumulative or CAPM approach allow for
flexible changes in the rate depending on the specifics of a
particular project or company. Factors such as capital struc-
ture, business size, transparency, and risks associated with
sectoral or regional diversification all affect risk premiums
(Buzhymska et al., 2024). In Ukraine, particular attention
should be paid to specific risks, such as economic instabili-
ty, inflation, currency fluctuations and political uncertainty,
which increase risk premiums and, consequently, the level
of the discount rate (Zakharchuk et al., 2022). Therefore, the
minimum acceptable rate for assessing the value of equity
capital of state-owned enterprises can be chosen at the level
of the social rate with a yield of up to 5%.

V. Kazlauskiené (2015) and V. Lipkan et al. (2018),
based on the global and European practice of determining
the appropriate discount rate for socially important pro-
jects managed by the government, advocated the use of
a social discount rate. This rate is usually derived from a
comprehensive statistical analysis of the country’s mac-
roeconomic indicators. However, the authors themselves
point out that this approach may not be sufficiently effec-
tive for developing countries, especially those with a rel-
atively short history of economic development. Examples
of such countries include Ukraine, Georgia, Kazakhstan,
Moldova, and Angola. These countries face economic chal-
lenges, including instability and a short history of market
reforms, which limits the ability to make accurate forecasts
based on macroeconomic data (Ismayil-Zada, 2023).

The method also does not take into account the cu-
mulative impact of current trends in economic progress or
the specific conditions associated with different stages of a
country’s life cycle. For developing countries, other schol-
ars suggest using a gamma-estimation model. According to
D. Zhangallimbay & J.G. Castillo (2021), the main advan-
tages of this model are that it allows for a social discount
rate below 12%, provides high cost-effectiveness by inte-
grating a wide range of expert opinions, and flexibility in
adjusting the rate depending on the project time horizon
(Kulanov et al., 2020; De Goede, 2021). Despite its strengths,

the gamma model is based on the principle of hyperbolic
discounting, which tends to favour short-term benefits over
long-term ones. This inherent bias is a limitation for its use
in long-term social investment projects, where long-term
returns are more typical but may be ignored in favour of
immediate gains. Therefore, the model may not always be
suitable for projects that require a long-term perspective.

As for other studies that also focused on the analysis of
risks affecting the discount rate, O. Oliinyk et al. (2020) em-
phasised the importance of the discount rate when consid-
ering long-term receivables, proposing an algorithm that
takes into account traditional factors such as inflation and
individual company risks. In turn, L. He (2020) contributed
to the discussion by highlighting the possibility of oppor-
tunistic actions when choosing discount rates for fair value
measurement, which may cast doubt on the reliability of
financial statements.

The study by L. Luo et al. (2020) highlighted that risk
reflects fluctuations in economic factors such as GDP
growth, inflation, and interest rates. Persistent shocks,
such as economic recessions, can lead to increased long-
term uncertainty, affecting discount rates and making it
more difficult to predict future earnings. Research high-
lighted the need for models that account for sustained
economic crises that affect both consumption growth and
project productivity. S. Foudi (2024) noted that the rapid
development of technology, especially in the areas of arti-
ficial intelligence, robotics, and renewable energy, has cre-
ated both opportunities and risks. Technological obsoles-
cence can make investments obsolete faster than expected,
leading to higher discount rates that take into account the
short life of certain technology projects.

Methodological recommendations for setting
the discount rate for socially oriented projects
In general, these guidelines are based on the integration of
both economic and social factors that influence the overall
assessment of projects. A key element is the proper consid-
eration of risks, as social projects often have a lower level of
risk compared to commercial projects, but are more difficult
to predict due to their non-profit nature and dependence on
social change. In this context, it is important that the dis-
count rate takes into account both the risks associated with
the average market rate of return and specific social risks.
The determination of the discount rate should begin
with the calculation of the risk-free rate, which reflects the
return on assets that do not have a risk of default. In an
environment of economic instability typical of transition
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economies such as Ukraine, the risk-free rate can be rough-
ly estimated based on long-term government bond yields,
but with a risk premium for political and economic uncer-
tainty. An important element is to consider the risk premi-
um associated with the specific features of the project. For
social projects, the risk is often lower due to government or
international support, but this does not exclude the possi-
bility of risks associated with insufficient funding, policy
changes, or unfavourable social conditions. To adjust the
discount rate, additional risk premiums should be consid-
ered, depending on factors such as project size, innovation,
asset liquidity and organisational efficiency.

The cumulative method should be used to calculate
the discount rate. This method involves adding addition-
al premiums to the base risk-free rate for each identified
risk. The appraiser should conduct a thorough analysis of
the project and gradually increase the discount rate in ac-
cordance with the identified risks. For example, risks as-
sociated with inflation, political instability, financial un-
predictability and changes in the regulatory environment
can add between 1% and 5% to the overall discount rate
(Oleksy-Gebczyk, 2024). In addition, it is important to con-
sider the liquidity of the project. Projects with low liquidity
should have a higher discount rate, as investors need to be
rewarded for taking on this risk.

Liquidity can be considered by applying a risk premium
or by introducing a discount on expected cash flows. The
final aspect to consider when determining the discount
rate for social projects is the impact of social factors. Pro-
jects that have significant social value and are supported
by government programmes or international donors may
have a lower discount rate due to lower risk. However, it is
necessary to ensure that the social risk premium is not un-
derestimated to avoid underestimating the project and its
potential negative impacts. Thus, the discount rate for so-
cial projects should be determined taking into account the
risk-free rate, as well as additional premiums for project
risks, including liquidity, economic and political stability
and project scale. It is important to monitor conditions on
an ongoing basis and adjust the rate as necessary.

B CONCLUSIONS

The study provided a theoretical and practical justification
for the methodology for determining the discount rate for
socially oriented projects. The main result was the develop-
ment of an adapted approach to taking into account the risks
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Onsa peanisauii couianbHO OpiEHTOBaHUX NPOEKTIB

M AHoTauif. MeTo10 1oCTiIsKeHHST 6Y/I0 TEOPETUKO-METOIOJIOTiUHe OOTPYHTYBAHHST KJTIOUOBMX €/IEMEHTIB, 1110 GOPMYIOTh
CTaBKy OMCKOHTYBAHHS [JISI COIialbHMX MpoekTiB. OcobimBy yBary mpuaiieHo ¢akropam, IO BIUIMBAIOTh Ha Ii
BEIMUMHY, BPAXOBYIOUM YHiIKaIbHI 0COGMMBOCTI COia/IbHUX iHII[IaTMB: TPUBAINIT TEPMiH OKYITHOCTi, HU3bKY KOMEPIIifiHY
pPeHTabeNnbHICTh Ta BMCOKMII COI[ia/IbHUI BIUIMB. Y3araJbHEHO MigXOOM [0 BU3HAUEHHSI CTaBKM AVCKOHTYBAHHS,
aKI[eHTOBAHO yBary Ha MeTOAMKaX eKOHOMIUHMX PO3paxyHKiB Pi3HMX TUIIIB MPOEKTiB. PO3IISHYTO Kaacu4Hi Mopjeni
(Mozenpb OI[iHKM KalliTaJbHUX aKTUBIB) Ta aJibTepPHATUBHI MeTOoAM (TIOPiBHSUIBHUX TPOMNAsKiB, MOB’SI3aHMUX iHBECTUIIil,
BHYTPIlIHBOI HOpMM MPUOYTKOBOCTi, Ti6GpuAHiI miaxoau) 3 ypaxyBaHHAM creiudiku ramyseit. Hampuknaa, B
IT-cexTopi BAXKIMBUMMU € PU3UKY MOPAJILHOTO CTAPiHHS, a 11 iHGPaCTPYKTYPHUX MPOEKTIB — JOBTOCTPOKOBUIT XapaKkTep
iHBeCTUIIili Ta JepskaBHe perynoBaHHs. IIpoaHaai30BaHO HisIbHICTb peiiTMHroBuX areHTCTB (S&P, Fitch, Moody’s), siki
OIIiHIOIOTh JOBTOCTPOKOBI iHBECTMIIiIHI pU3NKM, a TAKOK HOPMAaTUBHO-TIPABOBi akTH, 30KpeMa, [ToctraHoBy KabiHety
MinictpiB Ykpainu N2 312 «[Ipo 3aTBepAkeHHS MOPSAKY Ta METOAMKM OLiHKM iHBECTMLi/iHOTO MPOEKTY 3i 3HAYHMMU
iHBeCTUIIiIMM». ABTOPYU OGIPYHTYBa/IM piBeHb PU3UKIB, SIKi CJTi[T BpaXOBYBATM MPY BU3HAUEHHI CTaBKM AVICKOHTYBaHHSI:
€KOHOMIYHi, TOiTUYHI, PMHKOBI Ta coIianpHi. [Ias1 colialbHMX TMPOEKTIB PM3MKM MOXKYTbh MaTM iHIIMI xapakrep,
OCKiJTbKM BOHM YaCcTO MalOTh MEHIIY PUOYTKOBICTh, ajie Oiblinii coianbHmii edekT. [IpoBeneHo MOPiBHIHHS MiIX0IiB
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IO BU3HAUYEHHS CTAaBKM OMCKOHTYBaHHSI B po3BMHeHUX KpaiHax (CIIA, SInownis, HimeyunHa) Ta OI[iHEHO MOXIMBiCTb
ix amamrariii mo ymoB YKpainu. Po3po6ieHO MeTOAMYHI peKoMeH/ allii 00 BU3HAUEHHS CTaBKM AVMCKOHTYBAHHS IS
COlLIia/IbHUX MTPOEKTIB i3 6i/IbIl 30a1aHCOBaHMM ITiAX0I0M IO PU3VKIB, 1[0 BPaX0OBYE He Ti/IbkyM (piHaHCOBI, aJie i1 colliaibHi,
TIOJIITUYHI Ta PeTylsTOPHI pU3MKK. 3alIPONIOHOBAHI peKOMeH/iallii JOIOMOXYTh iHBeCTOpaM Kpallle OLiHUTY PU3UKY Ta
BUTOJIY COLLia/IbHO OPiEHTOBAHMX ITPOEKTIB

M KnioyvoBi cnoBa: piBeHb PU3NKY; BapTiCTh KalliTaay; MpeMis 3a pusKk; GhiHaHCYBaHHS; BUTOA MIPOEKTY; iHBECTOPU
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M Abstract. The purpose of this study was to assess the economic implications of implementing a central bank digital
currency (CBDC) in Ukraine (e-hryvnia) within the framework of global digitalisation. The study covered the period from
2023 to 2024. The study employed an analytical approach based on a comparative analysis of international experiences
in CBDC implementation, focusing on China, Sweden, the Bahamas, Nigeria, the United States, and the European
Union. The study examined pilot projects, strategies, and conceptual frameworks designed for the implementation
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of the e-hryvnia and the level of digitalisation within the financial infrastructure of Ukraine. The key findings of
the study are critical factors influencing the successful integration of digital currencies into national economies.
The analysis indicated that countries actively adopting CBDCs seek to address technological, economic, and social
readiness challenges. Furthermore, the findings suggested that the implementation of the e-hryvnia in Ukraine could
be justified and effective, provided that the necessary technical and economic conditions are met to facilitate its
seamless integration into the national financial system. The dynamics of the payment system development of Ukraine
reflect its preparedness for the introduction of a digital currency. In 2023, a total of 7.91 billion cashless transactions
were conducted, amounting to UAH 6.14 trillion. In 2024, within the first nine months alone, transactions reached
6.4 billion, with a total value of UAH 4.79 trillion, representing a 7.72% increase in the number of transactions and a
4.45% rise in transaction volume compared to the corresponding period in 2023. Moreover, by 2024, the proportion
of cashless transactions in the total volume of payments had increased to 94.5% by number and 64.81% by value.
The study concluded that the successful introduction of a digital currency in Ukraine will require continuous
enhancement of the country’s payment infrastructure and the implementation of measures to ensure the security and

transparency of financial transactions

M Keywords: monetary transactions; payment system; payments; macroeconomic stability; monetary policy

N INTRODUCTION

The relevance of the study on the implementation of the
National Bank of Ukraine’s digital currency is determined
by global digitalisation trends that encompass all aspects
of economic and financial life. Central bank digital curren-
cies (CBDCs) are considered a promising tool for enhanc-
ing monetary policy, ensuring financial stability, and in-
creasing access to financial services. The implementation
of CBDCs in countries such as China, Sweden, and the Ba-
hamas demonstrated their potential to improve payment
systems, reduce transaction costs, and enhance financial
transparency. For Ukraine, which is actively integrating
digitalisation into its economy and adopting innovative
technologies, the development and implementation of
the “e-hryvnia” is not only an opportunity to strengthen
the national financial system but also a crucial step to-
wards integration into global digital economic trends. In
this context, assessing its economic feasibility, analysing
potential challenges, and identifying the conditions nec-
essary for the successful implementation of the e-hryvnia
are of paramount importance.

Within this field of study, there is currently a limit-
ed level of experimentation with digital currencies in
Ukraine, which may result in a lag in financial innovation.
S.0. Hrytsai (2024) examined this issue, noting that since
2016, the National Bank of Ukraine has been developing
the concept of the e-hryvnia, and in 2018, it launched a
closed pilot project to test its functionality. The author
identified key areas for the development of the e-hryvnia,
including its use for retail payments, cross-border trans-
fers, and transactions involving virtual assets. However,
several gaps require further analysis, such as the macroe-
conomic impact of the e-hryvnia, the absence of a well-de-
veloped regulatory framework, and the need for improve-
ments in the payment infrastructure.

The growing interest in CBDCs is driven by their po-
tential to enhance financial stability and modernise pay-
ment systems. M. Korol & V. Spivak (2021) reported that
80% of central banks worldwide are exploring the possibil-
ities of CBDCs, with 14% already implementing pilot pro-
jects. The advantages of CBDCs include lower transaction
costs, improved macroeconomic data collection, and en-
hanced transparency of financial flows. However, challeng-
es remain concerning the impact of CBDCs on monetary
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policy and the necessity of establishing a unified regulato-
ry framework. Interest in CBDCs has been increasing due to
their role in modernising payment systems and improving
financial stability. I. Shevchenko (2023) investigated this
subject, highlighting the advantages and disadvantages of
CBDCs and their influence on digital commerce and mone-
tary policy. The author identified three main areas of CBDC
utilisation: value preservation, payment systems, and
credit leverage. However, research gaps persist, particularly
in relation to the effects of CBDCs on financial stability and
monetary policy and the need to ensure adequate protec-
tion for investors and consumers.

In the broader study of CBDCs, particular attention is
given to their economic impact and demand among busi-
nesses and the general public. M. Khutorna et al. (2021)
explored different models for implementing CBDCs, iden-
tifying key determinants of their adoption, including
economic, social, and legal factors. Nevertheless, critical
issues such as cybersecurity, financial stability, mone-
tary policy implications, and a comprehensive regulatory
framework remain insufficiently addressed. The low lev-
el of trust in CBDCs due to their novelty and the lack of
sufficient experience in many countries complicates their
implementation. V.O. Kornivska (2023) examined this as-
pect, focusing on the institutional factors influencing the
adoption of CBDCs. The author noted that a high level
of trust in the national currency and a stable monetary
policy are essential conditions for the success of CBDCs.
However, the effects of digital currencies on financial sta-
bility and socio-economic aspects remain underexplored,
necessitating further research.

In the digital economy, particularly in Ukraine, there
is an urgent need to address the digitalisation of key eco-
nomic sectors and the development of appropriate infra-
structure. E. Dovgal et al. (2021) analysed the opportunities
and risks associated with the digitalisation of the economy
of Ukraine. The authors highlighted that digital transfor-
mation has the potential to create new jobs, reduce un-
employment levels, and facilitate integration into global
economic trends. Nonetheless, issues such as cybersecuri-
ty, reducing dependence on imported equipment, and en-
suring regulatory oversight of the digital economy remain
insufficiently studied. The implementation of CBDCs faces
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challenges related to regulation, integration into existing
financial systems, and the maintenance of monetary stabil-
ity. E. Moch (2024) analysed the strategies of China, Swe-
den, and the United States in adopting CBDCs. The author
noted that China is actively implementing the digital yuan
(e-CNY) to enhance payment system efficiency and financial
inclusion, Sweden is developing the e-krona due to the de-
cline in cash usage, while the United States remains focused
on research, considering the global role of the US dollar.
However, gaps persist in understanding the impact of CBDCs
on banking system structures, cybersecurity, and the inter-
national financial order, necessitating further examination.

The digitalisation of financial systems has become a
key area of development (Gulaliyev et al., 2023). E. Lla-
zo et al. (2024) examined digitalisation trends in financial
systems across various countries, highlighting the impor-
tance of integrating financial innovations such as fintech,
blockchain, and cryptocurrencies. The authors pointed to
the increasing share of electronic transactions and the
growing use of digital technologies, particularly in devel-
oping countries such as Kyrgyzstan. However, the effects
of digital technologies on financial market stability, cyber-
security, and the adaptation of regulatory frameworks to
contemporary challenges remain insufficiently explored.
The purpose of this study was to assess the economic im-
plications of introducing a CBDC to the financial system
of Ukraine and identify the key conditions for its effective
implementation within the context of global digitalisa-
tion. The objectives include analysing international expe-
riences in CBDC introduction and its impact on economic
indicators and identifying the main advantages and risks
associated with introducing a digital currency in Ukraine,
considering the current state of its payment infrastructure
and financial technologies.

®m MATERIALS AND METHODS

The study is analytical, focusing on the assessment of the
economic implications of implementing a CBDC in Ukraine.
Given that CBDCs represent a rapidly evolving financial in-
strument, this study also aimed to provide a comprehen-
sive examination of the potential impact of the e-hryvnia
on the economic landscape of Ukraine. The study covered
the period from 2023 to 2024, allowing for an in-depth
analysis of current trends and potential scenarios for the
development of the e-hryvnia within the context of glob-
al digitalisation. This timeframe facilitated an exploration
of how changes in the international economic system, such
as the increasing popularity of cryptocurrencies, may influ-
ence the implementation of a CBDC in Ukraine. The study
includes a thorough analysis of international experiences in
implementing CBDCs, drawing on case studies from China,
Sweden, the Bahamas, Nigeria, the United States, and the
European Union. These countries and regions were selected
due to their distinctive approaches to CBDC adoption: Chi-
na exemplifies large-scale international initiatives, Sweden
is moving towards a nearly cashless society, the Bahamas
innovates for small economies, Nigeria seeks to address fi-
nancial inclusion challenges, while the United States and
the EU focus on global impact and adaptation to the inter-
national financial system. The study relied on academic lit-
erature and publications from international organisations
that provided detailed insights into the implementation
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of CBDCs in these countries, examining their economic,
social, and technological dimensions. To assess Ukraine’s
preparedness for the implementation of a digital currency,
an analysis was conducted of official publications by the
National Bank of Ukraine (Growth of payment infrastruc-
ture..., 2024; The second year..., 2024), which outlined pilot
projects and conceptual frameworks for the launch of the
e-hryvnia. These publications provided valuable data on
the preparatory stages and infrastructure required for the
successful implementation of the e-hryvnia in Ukraine. The
collected data encompassed not only financial infrastruc-
ture but also Ukraine’s payment systems, including the vol-
ume of cashless transactions, the number of payment cards
in circulation, and other indicators reflecting the level of
digitalisation in the country’s payment infrastructure.

The methodology included content analysis and com-
parative analysis. Content analysis was employed to ex-
amine studies, official publications by central banks, and
reports from international organisations regarding CBDC
implementation in various countries. This method ena-
bled the systematic classification of different approaches
to CBDC development and adoption, identifying the tech-
nological, economic, and social factors influencing its im-
plementation. The analysed publications were carefully re-
viewed to determine the key success factors and challenges
associated with digital currency deployment. Moreover,
comparative analysis was applied to assess Ukraine’s read-
iness for CBDC implementation, particularly by evaluating
pilot projects and concepts developed by the National Bank
of Ukraine. Comparing financial infrastructure and pay-
ment system data allowed for an assessment of the degree
of digitalisation in the payment systems of Ukraine and
their capacity to integrate emerging financial technologies.

W RESULTS
The role of central bank digital currencies
in the global economy
CBDCs have become one of the key topics in global finan-
cial innovations as they offer new opportunities for ensur-
ing stability, inclusivity, and efficiency within financial sys-
tems. The development of financial technologies and the
growing popularity of cryptocurrencies have driven coun-
tries to explore and implement CBDCs as an official form of
digital money. Unlike private cryptocurrencies, which op-
erate outside of centralised regulation, CBDCs are aimed at
supporting the existing monetary system by ensuring value
stability and control over the money supply.

Their status as an official means of payment issued by
a central bank is one of the main characteristics of CB-
DCs. They differ from cryptocurrencies such as Bitcoin or
Ethereum, which lack state support and are often subject
to market fluctuations due to this lack of backing. Central
banks can regulate money circulation, maintain macro-
economic stability, and ensure the security of financial
transactions through the central control they provide.
Cryptocurrencies, on the other hand, have a decentralised
nature, granting users more freedom but also creating
risks of financial loss due to cyber threats or market insta-
bility (Dionysopoulos et al., 2024).

Support for the effectiveness of monetary policy is a
key task of CBDCs. Digital currencies allow central banks
to regulate liquidity more precisely and respond swiftly to
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changes in financial markets. For example, CBDCs could be
used to automate the distribution of social benefits, stim-
ulating the economy during times of crisis. However, due
to their volatility, private cryptocurrencies cannot serve as
a useful tool for monetary policy, limiting their impact on
macroeconomic processes (Spytska, 2023). Moreover, there
is much to discuss regarding the role of CBDCs in ensuring
financial stability. Since most modern financial systems are
based on trust in government institutions, CBDCs could
enhance this trust by providing transparency and reducing
risks associated with the shadow economy. For instance,
digital currencies could help prevent money laundering,
tax evasion, and other illegal financial activities. However,
private cryptocurrencies are rarely used for such purposes
due to their decentralised nature, which creates additional
challenges for regulators (Ishchuk & Ishchuk, 2023).

CBDCs are already being implemented by many coun-
tries around the world, including China, Sweden, and the
Bahamas. Retail and wholesale models, which have differ-
ent economic and social implications, are among the vari-
ous approaches that central banks are considering for cre-
ating their models. While the wholesale model of CBDC is
aimed at optimising interbank settlements, the retail model
is designed to provide broad accessibility for citizens. These
models demonstrate different strategic priorities of coun-
tries and show the flexibility of CBDCs in addressing spe-
cific problems within each economy (Khutorna et al., 2021).

The implementation of CBDCs is a response to the
modern challenges of digitalisation and the increasing
role of financial technologies in the global economy. The
need to modernise payment infrastructure is the primary
motivator for creating CBDCs. There is a need to establish
areliable, universal, and accessible payment method in re-
sponse to the growing popularity of mobile payments and
electronic wallets. CBDCs can offer the convenience and
speed characteristic of private cryptocurrencies but with-
out their risks of volatility or inadequate regulation.

An important aspect of CBDCs is their role in enhancing
financial inclusion. In many countries, a significant propor-
tion of the population lacks access to banking services, which
restricts their economic participation. Through CBDCs,

central banks can establish a direct channel for financial
services accessible to all citizens, thereby reducing reli-
ance on intermediaries and stimulating economic growth
(Tan, 2023). For example, in countries with underdeveloped
banking infrastructure, such as Nigeria, CBDCs could serve
as an effective tool for expanding financial accessibility.

Despite these advantages, CBDCs face several chal-
lenges. One of the most significant risks is the potential
transfer of deposits from commercial banks to CBDCs,
which could undermine the existing banking system. If cit-
izens choose to store their funds in CBDCs rather than in
bank deposit accounts, this may lead to a reduction in the
volume of credit that banks can offer, thereby diminishing
economic activity. To mitigate this risk, central banks may
impose limits on the amount of CBDCs individuals are al-
lowed to hold. Ensuring cybersecurity is another critical is-
sue. As CBDCs operate within a digital environment, they
are vulnerable to cyber threats such as hacking attacks
and disruptions to payment system infrastructure. Central
banks must invest in advanced data protection technolo-
gies and establish backup systems to minimise the risk of fi-
nancial or data losses (4 key cybersecurity threats..., 2021).

A comparison with private cryptocurrencies highlights
the role of regulation. Private cryptocurrencies, such as
Bitcoin and Ethereum, operate without centralised over-
sight, which absolves states of responsibility for their regu-
lation. This creates financial stability risks, as the volatility
of such assets may result in market fluctuations and loss
of investor confidence. In contrast, CBDCs are controlled
by central banks, ensuring stability and reducing economic
risks. CBDCs also impact international transactions. They
have the potential to reduce the cost and time required
for cross-border payments, which play a crucial role in the
global economy. By eliminating intermediaries such as
correspondent banks, CBDCs can streamline international
trade and financial exchanges. This is particularly relevant
for countries that engage extensively in global commerce.
Table 1 presents a comparison of key characteristics be-
tween CBDCs and private cryptocurrencies, specifically in
terms of their issuer, regulatory framework, value stability,
and role in the economy.

Table 1. Comparison of characteristics of CBDCs and private cryptocurrencies

Characteristic CBDCs Private cryptocurrencies
Issuer Central bank Private companies or decentralised systems
Regulation Subject to state oversight No centralised control
Value stability High, supported by the state Dependent on market volatility
Role in monetary policy Instrument for managing money supply No direct impact on monetary policy

Source: compiled by the authors based on M. Khutorna et al. (2021), O. Oliinyk (2024)

Table 1 highlighted the fundamental differences be-
tween CBDCs and private cryptocurrencies, emphasising
the advantages of CBDCs in terms of monetary policy and
financial stability. Unlike private cryptocurrencies, which
are characterised by volatility and a lack of centralised regu-
lation, CBDCs ensure value stability, government oversight,
and can serve as an effective tool for managing the money
supply. These features position CBDCs as a promising solu-
tion for modernising financial systems and enhancing trust
in state institutions within the global economy.
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International experience in implementing digital
currencies: successes and challenges

CBDCs are emerging as a crucial instrument in modernising
financial systems across numerous countries. They offer
the potential to reduce transaction costs, enhance trans-
parency, and promote financial inclusion. Each country
approaches the implementation of CBDCs according to its
own economic, technological, and social context. However,
this process is accompanied by challenges. The approach
of China to CBDC implementation, particularly through
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the introduction of the digital yuan (e-CNY), illustrates
the integration of domestic economic priorities with glob-
al strategic objectives. The primary aim of this initiative is
to improve the payment infrastructure of the country, in-
crease access to financial resources, and strengthen the in-
fluence of China in the international financial system. The
People’s Bank of China issues the currency, while author-
ised intermediaries, such as commercial banks and fintech
companies, manage its distribution through a two-tier op-
erational system. This structure ensures scalability while
maintaining centralised control. One of the key features of
e-CNY is its potential application in trade and cross-border
payments. The involvement of China in the mCBDC Bridge
project, which connects multiple central banks, aims to op-
timise and reduce the costs of international transactions.

From a strategic perspective, e-CNY has the potential
to reduce reliance on the US dollar in global financial set-
tlements. Moreover, the concept of “controlled anonymity”
in e-CNY is significant, as it safeguards user transaction
privacy while allowing state authorities access to data when
necessary. This model seeks to balance individual privacy
protection with financial system security. Nevertheless, it
has also attracted criticism for the risks associated with
excessive state oversight. Despite notable achievements,
the implementation of e-CNY faces several challenges. Ex-
panding the payment infrastructure requires substantial
investment, while increasing user adoption necessitates
improved financial literacy. Furthermore, the global ex-
pansion of e-CNY may raise concerns among other nations
regarding the growing economic influence of China. These
factors require careful consideration in future digital cur-
rency strategies (Wang, 2022).

Sweden is among the first countries actively pursu-
ing the implementation of a CBDC, known as the e-krona.
This initiative is driven by a substantial decline in cash
usage and the widespread adoption of cashless payments.
The Swedish central bank (Riksbank) initiated the devel-
opment of the e-krona to ensure continued accessibility
to payment services, particularly for individuals who are
unable to utilise conventional banking services due to
geographical or technological barriers. A distinctive fea-
ture of Sweden’s approach is a high level of digitalisation
and financial literacy. Over recent years, the proportion of
transactions conducted in cash has declined from 40% to
13%. This trend is supported by the widespread use of mo-
bile payment applications and online banking. The Swed-
ish government also set ambitious goals to position the
country among the global leaders in the effective use of
digital technologies (Ozturkcan et al., 2019).

The objective of the e-krona project is to address sev-
eral critical challenges. Even if the use of cash is further
reduced, e-krona makes digital payments accessible to
everyone. Through this digital currency, the state estab-
lishes an alternative payment instrument that operates
continuously, thereby enhancing the resilience of the fi-
nancial system. However, Sweden faces several challenges
in adopting the e-krona. The most noteworthy issue is the
technical integration of the new payment system with ex-
isting financial platforms. In addition, there are concerns
that a complete transition away from cash could hinder
certain groups, such as the elderly, from accessing finan-
cial services due to limited technological literacy. As the
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Swedish e-krona is regarded as a potential model for other
nations, Sweden’s experience has attracted international
interest. The Swedish central bank is actively collaborat-
ing with other states and financial institutions to devel-
op universal standards for CBDCs, ensuring that local and
global economic needs are considered.

The Sand Dollar, the new CBDC of The Bahamas, rep-
resents an innovation designed to enhance financial acces-
sibility in a society where access to conventional banking
services is limited. Many Bahamian islands face geograph-
ical fragmentation and frequent hurricanes, which pose
challenges to financial inclusion. To address these issues
and support financial system stability, the Sand Dollar was
introduced to reduce reliance on cash transactions. One of
its key advantages is its ability to facilitate secure and swift
transactions via mobile applications and prepaid cards, al-
lowing customers to make payments even in remote areas.
The Central Bank of The Bahamas implemented various
transaction limits for different types of wallets, catering
to the diverse needs of users: from individuals with lower
transaction limits to business wallets with higher thresh-
olds. This approach aims to balance accessibility with
regulatory compliance.

Despite its innovative potential, the Sand Dollar fac-
es several challenges. One major issue is its low adoption
rate among businesses and the general population, largely
due to inadequate public awareness campaigns during its
implementation phase. The COVID-19 pandemic further
complicated the digital currency’s rollout. Moreover, tech-
nical limitations and restricted interoperability with inter-
national payment systems have diminished its appeal to
tourists and foreign users. Moving forward, key priorities
for the development of the Sand Dollar should include im-
proving marketing strategies, expanding cooperation with
global payment networks, and enhancing transparency in
its technical infrastructure to strengthen consumer trust.
The central bank must also prioritise educational initia-
tives aimed at improving financial literacy and raising pub-
lic awareness of the benefits of digital currency usage. Such
measures would not only build trust in the Sand Dollar but
also serve as a model for other nations looking to imple-
ment CBDCs, particularly in resource-constrained and ge-
ographically isolated environments.

The introduction of eNaira in Nigeria is a step towards
modernising the country’s financial system, which has long
struggled with low levels of banking inclusion and the wide-
spread popularity of cryptocurrencies among the youth.
On 25 October 2021, the Central Bank of Nigeria officially
launched eNaira as part of its financial technology devel-
opment strategy. The primary objectives of eNaira include
reducing the costs of monetary transactions, enhancing
transaction transparency, and expanding financial acces-
sibility. By enabling citizens to make payments via digital
wallets, eNaira simplifies financial transactions, particu-
larly for individuals in remote areas and within the infor-
mal economy. Moreover, the Central Bank of Nigeria gains
improved regulatory oversight of financial flows, thereby
strengthening monetary policy. eNaira facilitates social
welfare payments, improves international remittance effi-
ciency, and increases tax revenues. Nevertheless, the im-
plementation of eNaira in Nigeria encountered numerous
obstacles. One of the primary concerns is public distrust
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towards the government’s initiative, driven by fears of ex-
cessive state control and financial surveillance. Many Ni-
gerians perceive eNaira as a potential tool for monitoring
financial transactions, which has hindered its widespread
adoption (Chukwuere, 2021).

Another challenge is the low level of digital literacy
among a substantial portion of the population, which com-
plicates the use of electronic wallets. There are also tech-
nical barriers associated with limited access to the Internet
and electricity in certain regions of the country. Another
issue is the high volatility of Nigeria’s currency, the naira,
which affects the stability of eNaira. Furthermore, young
people who actively engage with cryptocurrencies tend to
favour riskier financial instruments due to their potential
for rapid wealth accumulation, making eNaira less attrac-
tive to this demographic. Despite these challenges, eNaira
holds considerable potential for the development of Nige-
ria’s financial sector. To ensure its success, it is crucial to ex-
pand information and educational campaigns aimed at fos-
tering public trust and enhancing awareness of the benefits
of digital currency. Moreover, the development of a flexible
regulatory framework that considers local market dynamics
and the integration of eNaira with modern financial tech-
nologies will be essential for ensuring its competitiveness.

In the United States, the introduction of a CBDC re-
mains in the research phase. The Federal Reserve is fo-
cusing on assessing the impact of a digital dollar on the
international financial system and macroeconomic stabil-
ity. The primary challenges for the United States include

maintaining the dominant role of the dollar in the global
economy, ensuring cybersecurity, and striking a balance
between private financial institutions and state-backed
currency (Central bank digital currencies, 2024). The Euro-
pean Union is also actively developing the digital euro pro-
ject, which aims to strengthen the eurozone’s position in
international transactions and enhance financial integra-
tion among member states. The main challenge for the EU
lies in harmonising legal frameworks and ensuring techni-
cal compatibility between the financial systems of different
countries. Another key task is fostering public trust in the
digital euro among citizens accustomed to cash transac-
tions (The digital euro project..., 2023).

Despite substantial progress, the implementation of
CBDCs is accompanied by a range of challenges, includ-
ing technical, financial, legal, and social considerations.
Central banks must address issues related to scalability,
cybersecurity, and interoperability with existing systems.
A crucial objective is the establishment of a regulatory
framework that ensures effective oversight of digital cur-
rencies while preventing their use in illicit financial activi-
ties. The development of CBDCs across different countries
demonstrates considerable variations in approaches and
priorities. In each case, implementation depends on eco-
nomic conditions, the level of technological infrastructure,
and the social needs of citizens. Table 2 summarises the
key aspects of CBDC adoption, including innovations, so-
cial impact, and the necessary steps for improving the ef-
fectiveness of these projects.

Table 2. Additional aspects of implementing CBDC in different countries

Country Innovations in implementation Social impact Next steps
Use of e-CNY for cross-border ' Expanded access to digital payments Enhancement of financial literacy;
. ; - - .
China payments via the mCBDC Bridge for a broad segment expansion of international
two-tier operational system with of the population; reduction inteeration
banks and fintech companies of dependence on the US dollar g
Integration Of. the e—kron.a into Fhe - o . Bridging of the digital divide among
existing banking system; ensuring Reduction in cash usage to 13%; . . -
Sweden : - P . the elderly; strengthening of public
access to payments in the event of a increased financial inclusion in digital
cashless society trust in digital currency
Sand Dollar with a multi-tier wallet | Improved access to financial services wifklllihr?tr;i?t?grtleﬁf tgle;lréftggagzﬂl s
The Bahamas system adapted for different in remote areas; ublic awarenesrs) c";m ai Ks to ’
user groups reduced reliance on cash p paig
promote the currency
eNaira as a tool for social pe}ymer}ts Increased transparency Information campaigns to boost
Nigeri and small business support; mobile . o C . . - . .
igeria . T in transactions; financial inclusion public trust; adaptation to
electronic wallets for simplified £ le i - ional dard
transactions or people in remote areas international standards
Conducting research to assess the Examination of the potential impact
USA impact of a digital dollar on international transactions; Def\rfgggvnoerrﬁt‘ gg:uréli% leag(%ry
on the global financial system and establishment of trust in a new c ber’securit
economic stability form of currency ¥y y
Development of a digital euro to Harmonisation of legal frameworks
EU countries strengthen financial integration and financial systems across member | Completion of technical integration;
and improve the efficiency of states; promotion of public user education initiatives
international transactions trust in the digital euro
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Source: compiled by the authors

Table 2 highlights the diverse approaches to CBDC
implementation across different countries, underlining
distinct objectives and challenges. Innovations such as
cross-border payments in China and banking system in-
tegration in Sweden demonstrate the flexibility of CBDCs

in addressing local and international financial issues. The
key achievements of these projects include their social im-
pact, particularly in reducing reliance on cash and expand-
ing financial accessibility. However, for CBDCs to succeed,
it is essential to address existing challenges, including
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technical integration, building user trust, and harmonising
regulatory frameworks. Overcoming these obstacles will
enhance the global effectiveness of such initiatives.

The e-hryvnia pilot project:

prospects and challenges for Ukraine

The concept of the e-hryvnia, a digital currency proposed
by the National Bank of Ukraine, represents a step to-
wards modernising the financial system of the country. The
e-hryvnia is designed to provide a secure, innovative, and
efficient payment method that aligns with global trends
in the development of CBDCs. The project’s development
began in 2016, with the first pilot programme launched in
2018. The National Bank continues to refine the e-hryvnia
concept, considering the results of pilot testing and inter-
national experience. Ukraine has a well-developed cash-
less payment infrastructure, encompassing contactless and
tokenised cards, mobile payment systems, and internet
banking. These factors create favourable conditions for the
successful implementation of digital currency. However,
the project requires modernisation of the existing finan-
cial infrastructure and substantial investment to ensure
its effectiveness (Maslov, 2023). The e-hryvnia is intended
to serve as an alternative to conventional payment instru-
ments, offering a simpler, faster, and more secure method
of conducting transactions. Reducing the number of inter-
mediaries in payment processes is expected to lower trans-
action costs while enhancing the speed and transparency of
financial settlements (Kredina et al., 2022). The introduc-
tion of the e-hryvnia could also optimise business processes
within the banking sector and strengthen financial stability.

However, the project is accompanied by numer-
ous challenges. One of the primary tasks is establishing
a robust legal framework for regulating the use of the
e-hryvnia, which would help prevent cybercrime and miti-
gate financial security risks (Studinski & Studinska, 2023).
The choice between a centralised and decentralised model
for the e-hryvnia represents another strategic decision that
must account for the specific characteristics of Ukraine’s fi-
nancial system. In addition, integrating the e-hryvnia into
the existing financial ecosystem requires consideration
of consumer habits and efforts to familiarise the public
with this new form of currency (Tyshchenko & Tyshchen-
ko, 2024). A successful implementation has the potential to
position Ukraine as a leading country in the field of digital
currencies on the international stage. The digital currency,
particularly the e-hryvnia project being developed by the
National Bank of Ukraine, has the potential to transform
the country’s monetary policy. The implementation of the
e-hryvnia could constitute a crucial step in the context
of global digitalisation and the advancement of financial
technologies, influencing Ukraine’s economic stability and
financial infrastructure (Kyrychok et al., 2023).

Digital currency may enhance the effectiveness of
monetary policy. By enabling the accrual of interest on
digital currency, the National Bank of Ukraine would gain
a novel tool for achieving its objectives, such as controlling
inflation and stabilising the economy. This could strength-
en the interest rate channel of monetary transmission,
allowing the central bank to exert more effective influ-
ence over the money supply and credit activity within the
country. For instance, in cases where inflationary pressures
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need to be mitigated, the National Bank of Ukraine could
increase interest rates on the e-hryvnia, thereby encourag-
ing savings and reducing consumer demand. The introduc-
tion of the e-hryvnia could lower transaction costs for mar-
ket participants. This would contribute to a reduction in
the proportion of cash payments within the economy and
foster the development of cashless transactions. A decline
in payment processing costs would have a positive impact
on the overall financial stability of the country by easing
the burden on the banking system and facilitating greater
access to financial services for the population.

Another crucial aspect is the enhancement of trans-
parency in financial transactions. Digital currency would
ensure greater visibility of transactions, aiding efforts to
combat money laundering and other financial crimes. This
increased transparency could also foster greater trust in the
national currency and strengthen its role in international
settlements. Citizens would gain confidence in the secu-
rity of their financial transactions, knowing they are safe-
guarded and monitored by state authorities. Furthermore,
the introduction of the e-hryvnia could serve as a catalyst
for innovation within the financial sector. The utilisation
of smart contracts and other technological solutions would
enable the optimisation of payment processing and the de-
velopment of new opportunities for financial institutions.
This could lead to the emergence of novel business models
and services tailored to the needs of the modern consumer
(Makarov & Arzhevitin, 2022).

However, the introduction of digital currency also
presents certain risks. Appropriate regulation is required
to mitigate potential negative consequences, such as ex-
cessive volatility or security threats. The National Bank of
Ukraine must consider these factors when developing the
e-hryvnia concept. For instance, ensuring a high level of
cybersecurity is crucial for protecting user data and pre-
venting fraud. Digital currency has the potential to trans-
form Ukraine’s monetary policy, enhancing its efficiency
and transparency. However, for successful implementation,
it is essential to thoroughly analyse all aspects, including
risks and challenges, to ensure the stability and security of
the country’s financial system. Engaging the public in dis-
cussions regarding digital currency innovations is vital to
securing its acceptance and support among the population.
Only through such an approach can the e-hryvnia project
be successfully implemented, strengthening Ukraine’s po-
sition in the context of global digitalisation.

Between 2023 and 2024, Ukraine witnessed an increase
in the volume of cashless transactions alongside improve-
ments in its payment infrastructure, creating favourable
conditions for the introduction of the e-hryvnia digital
currency. In 2023, the number of transactions made using
payment cards reached 7.91 billion, with a total value of
UAH 6.14 trillion. During the first nine months of 2024,
transaction volume increased to 6.4 billion, with a total
value of UAH 4.79 trillion, reflecting a 7.72% rise in the
number of transactions and a 4.45% increase in transac-
tion value compared to the same period in 2023 (The sec-
ond year..., 2024; Interim results..., 2025).

The share of cashless transactions in total payments
has shown a consistent upward trend. In 2023, it ac-
counted for 93.5% in terms of transaction volume and
65% in terms of transaction value (Growth of payment
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infrastructure, 2024). By 2024, these figures had risen to
94.5% and 64.81%, respectively, indicating a continued
decline in the use of cash. Among cashless transactions,
in-store payments remained dominant, accounting for
over 73% of total transactions and 45.7% of transac-
tion value in 2024. Card-to-card transfers represented
32.2% of transaction value, while online payments for
goods and services accounted for 14.4% (The second
year..., 2024). In 2023, 115.1 million payment cards were
issued in Ukraine, of which 52.1 million were actively
used for spending transactions. In 2024, the number of
cards in circulation increased by 6% to 122 million, with
54 million remaining active. Over 60% of active cards are
contactless, while tokenised cards now account for more
than 27% (How many payment..., 2024).

The development of payment infrastructure has also
demonstrated positive dynamics. In 2023, the number of
POS terminals stood at 449.5 thousand, rising by 9% to
512.9 thousand in 2024. The ATM network remained stable
at approximately 15.8 thousand machines. Furthermore,
the highest concentration of payment infrastructure is in
the Kyiv, Dnipropetrovsk, Odesa, Kharkiv, and Lviv regions,
which together account for 48.38% of all devices (The sec-
ond year, 2024). Particularly noteworthy is the increasing
use of NFC technology. In 2024, over 56% of all transactions
conducted via payment terminals were made using smart-
phones and other NFC-enabled devices. Contactless cards
accounted for an additional 37.8% of transactions, while
transactions involving physical card insertion constituted
only 5.8%. Ukrainian-issued payment cards have also exhib-
ited significant activity abroad. In 2024, a total of 252.2 mil-
lion transactions, amounting to UAH 257.1 billion, were
conducted outside Ukraine. Although the total value of over-
seas transactions declined by 6.95%, the number of transac-
tions increased by 2.19%, indicating sustained demand for
card-based payments among Ukrainians residing abroad.

The data from 2023-2024 indicate an increase in the
popularity of cashless transactions in Ukraine. This trend is
driven by the progressive digitalisation of the financial sys-
tem and the population’s adaptation to emerging payment
technologies. Ukraine’s readiness for the implementation
of digital currency is underscored by the continuous de-
velopment of its payment infrastructure, the growing use
of contactless and tokenised cards, and an increasing in-
tegration with international markets. These trends reflect
an enhancement in financial transparency, a reduction in
dependence on cash, and the banking system’s ability to
address contemporary challenges. By ensuring Ukraine’s
competitiveness on the global stage and strengthening
public trust in the national financial infrastructure, such
developments foster innovation in the financial sector.

The introduction of the e-hryvnia represents a stra-
tegic step, necessitating careful consideration of nation-
al realities and international experience. An analysis of
successful CBDC implementations in countries such as
China, Sweden, the Bahamas, and Nigeria provides valua-
ble insights for the development of an effective strategy.
These cases highlight the importance of a comprehensive
approach, from pilot testing to long-term monitoring of
implementation outcomes. One of the critical steps in this
process is the formulation of a clearly defined e-hryvnia
implementation strategy accounting for social, technical,
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and economic factors. For instance, when China launched
the e-CNY, its priorities included strengthening payment
infrastructure, enhancing monetary regulation, and inte-
grating the digital currency into international transactions.
Ukraine must establish clear objectives, such as reducing
financial transaction costs, increasing financial inclusion,
and decreasing cash usage. These objectives should be re-
flected in a detailed implementation framework outlining
specific phases and timelines for execution.

Pilot testing of the e-hryvnia is also of paramount
importance. China’s experience demonstrates that a mul-
ti-stage pilot programme can be successfully deployed
across regions with differing economic characteristics. To
accommodate local needs and optimise the functionality of
the e-hryvnia, Ukraine should conduct pilot projects in var-
ious regions, including urban and rural areas. This approach
would help identify potential organisational and technical
challenges at an early stage. The development of payment
infrastructure represents another crucial element. Swe-
den’s e-krona project highlights the importance of ensuring
that payment terminals and modern financial technologies
are accessible even in the most remote areas. Expanding the
network of POS terminals, supporting NFC-enabled pay-
ments, and facilitating Internet banking access in under-
served regions should be a government priority. Particular
attention must be given to ensuring that all citizens have
equitable access to digital financial services.

The involvement of commercial banks and fintech
companies in the implementation of the e-hryvnia is of
critical importance. Nigeria’s experience with the eNaira
demonstrates that the private sector plays a pivotal role
in driving adoption among the population. The National
Bank of Ukraine should actively engage with commercial
financial institutions, encouraging them to integrate the
e-hryvnia into their operational and payment systems.
Such collaboration would accelerate the acceptance of the
digital currency and expand its reach within the finan-
cial ecosystem. One of the most significant challenges in
implementing a digital currency is cybersecurity. The ex-
ample of the Bahamas with their Sand Dollar underscores
the importance of ensuring transparency in financial
transactions and the protection of user data. Ukraine must
adopt state-of-the-art data protection systems, incorpo-
rating data encryption, multi-factor authentication, and
regular security audits. These measures will enhance trust
in the new currency and mitigate fraud risks.

Another crucial element is the legal framework. In de-
veloping the digital euro, which may serve as a model for
Ukraine, the European Union has been actively working
on legislative alignment. Clear regulations governing the
use of the e-hryvnia should address its legal status, usage
policies, and data protection mechanisms. Establishing a
well-defined regulatory structure will foster public confi-
dence in this new financial instrument and ensure trans-
parency. Furthermore, public awareness of the benefits
of the e-hryvnia represents a critical step in its adoption.
The Ukrainian government should launch an information
campaign to promote the advantages, security, and con-
venience of digital currency. Engaging financial experts
and leveraging social media and conventional media chan-
nels will help disseminate knowledge about the digital
currency. The technical integration of the e-hryvnia with
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international payment systems could also provide a com-
petitive advantage. Participation in global initiatives, such
as China’s mCBDC Bridge, illustrates the potential for opti-
mising cross-border transactions. Ukraine should strive to
integrate the e-hryvnia with international payment plat-
forms, facilitating its use beyond national borders, particu-
larly among Ukrainians residing abroad.

Continuous monitoring and evaluation of the digital
currency’s implementation must be ongoing. Regular as-
sessments of its effectiveness and user experience studies
will enable policymakers to adjust the strategy and address
potential shortcomings. This approach will ensure system
flexibility and contribute to its long-term improvement.
The successful implementation of digital currencies in
other countries demonstrates that their adoption is feasi-
ble only when tailored to national needs. Ukraine has the
potential to emerge as a leader in digital currency innova-
tion, offering its citizens enhanced financial services, rein-
forcing economic stability, and strengthening its position
on the global stage.

M DISCUSSION
CBDCs represent one of the key innovations in the mod-
ern financial system, attracting the attention of research-
ers worldwide. This study examines the prospects for the
implementation of the e-hryvnia in Ukraine, focusing
on its impact on economic stability and the country’s
payment infrastructure. To enhance the understanding
of global trends, the study draws comparisons with ex-
isting research, particularly regarding the influence of
CBDCs on the international financial system. The study by
S. Prodan et al. (2024) focused on global trends, challeng-
es, and opportunities associated with the introduction of
CBDCs, particularly in relation to sustainable development,
technological adoption, and integration with the “green”
financial system. Both studies highlight the importance of
payment infrastructure development, security, and legal
regulation for the successful implementation of CBDCs.
However, while S. Prodan et al. (2024) emphasised global
aspects, such as sustainable development and the reduction
of economic inequality, the present study concentrated on
localised factors, particularly the implementation of the
e-hryvnia in Ukraine. The researchers provided a broader
analysis of international experiences with CBDC adoption,
whereas current study conducted a detailed examina-
tion of the e-hryvnia’s impact on the financial system of
Ukraine. A key area of overlap is financial inclusion, though
S. Prodan et al. (2024) placed greater emphasis on global
trends, while this study focuses on regional challenges.
The study by B. Li (2024) examined the technical and
strategic aspects of digital currency adoption by the Peo-
ple’s Bank of China, specifically the Digital Currency Elec-
tronic Payment (DCEP) system. The author provided a
comprehensive analysis of the two-tier operational system,
which combines centralised control with flexibility and
highlights the role of ‘controlled anonymity’ in enhancing
transaction security and combating financial crime. How-
ever, the primary focus of the study was on the potential
of DCEP to reduce transaction costs, improve payment
efficiency, and expand financial inclusion, particularly in
rural areas. In contrast, the present study analysed the
implementation of the e-hryvnia, with a focus on national
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challenges, such as the need for regulatory modernisation
and the promotion of digital currency adoption among the
population. While the Ukrainian project aimed to address
domestic payment infrastructure issues, the Chinese in-
itiative is actively engaged in global projects such as the
mCBDC Bridge. Despite these differences, both studies
underscore the fundamental role of infrastructure in the
successful deployment of CBDCs.

The study by A. Algarni (2024) focused on the role of
digital currencies in international trade, highlighting both
opportunities and challenges. Both studies acknowledged
the benefits of digital currencies, including reduced trans-
action costs, faster settlement times, and enhanced finan-
cial inclusion, yet they differ in emphasis. A meta-analysis
conducted by A. Algarni (2024) underscored the impact of
digital currencies on small and medium-sized enterprises
in international trade, whereas the present study focused
on macroeconomic effects and the stabilisation of Ukraine’s
financial system. Both studies stressed the importance of
legal frameworks and security; however, A. Alqarni (2024)
highlighted the harmonisation of regulatory standards for
international trade. The technological aspect in the study
placed greater emphasis on blockchain solutions to ensure
transparency, whereas the present study examined the in-
tegration of the e-hryvnia into the payment infrastructure.

The study by D. Horvath (2023) focused on the social
aspects of CBDC implementation, highlighting the impor-
tance of educational campaigns and cultural adaptation
to new technologies. The researcher employed qualitative
research methods, such as interviews and expert discus-
sions, whereas, in the Ukrainian context, quantitative data
from national statistics play a key role. This contrasts with
the present study, which centred on economic challenges,
particularly the modernisation of Ukraine’s financial infra-
structure. Despite these differences, both studies reach sim-
ilar conclusions regarding the significance of transparency
and financial inclusion. In the study by G. Akybayeva et
al. (2024), the primary focus was on the global context of
CBDC adoption. The authors examined case studies from
Brazil and China, analysing the potential of digital curren-
cies to reduce transaction costs, accelerate payments, and
enhance transparency. A key proposition in their work is the
introduction of CBDCs as an alternative to crypto assets,
which, according to the authors, do not meet contemporary
economic requirements. In contrast to the global perspec-
tive presented by the authors, the present study focused on
the local aspects of e-hryvnia implementation, consider-
ing the specific characteristics of the Ukrainian economy.

The study by S. Alam et al. (2022) explored digital cur-
rencies, their impact on financial systems, and the challeng-
es of implementation across different countries. It devoted
considerable attention to the prospects and challenges of
introducing the digital rupiah in Indonesia, including its
impact on the banking system, decentralisation, techno-
logical barriers, and transparency concerns. In particular,
authors emphasised the necessity of a robust technological
infrastructure to support the digital rupiah. Moreover, their
study focused on the conflict between centralised and de-
centralised currencies, whereas the present study is more
concerned with the examination of a specific national digital
currency project and its potential effects on monetary pol-
icy and economic stability. They also underscored the risk
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of disintermediation and possible transformations within
banking architecture. A key similarity between both studies
is the recognition of the need for a reliable legal framework
for digital currencies. However, S. Alam et al. (2022) devoted
more attention to cryptocurrency regulation and its impli-
cations for financial stability.

When discussing the findings of N.E. Egbuna (2022) in
comparison with the present study, it is important to note
the differing approaches to analysing the impact of digital
currencies. The author examined the case of the eNaira in
Nigeria, illustrating an approach to financial inclusion in
developing countries. In contrast, the present study draws
on international experience to adapt innovations to the
Ukrainian context. Both studies acknowledged that CBDCs
have the potential to enhance transaction transparency,
promote financial inclusion, and reduce operational costs.
This approach provides a more balanced perspective on
the opportunities and challenges of CBDCs by integrating
global insights with local considerations.

The study by Y. Fu (2023) focused on the e-CNY, its
strategic role in China’s financial system, its potential to
reduce the dominance of the US dollar, and the integration
of blockchain technologies. Y. Fu (2023) explored the de-
velopment of a two-tier system that combines blockchain
technology with centralised control, which could be adapt-
ed to the Ukrainian context to enhance cashless transac-
tions. The author advocated for blockchain as a founda-
tional technology to ensure the security and efficiency of
transactions. Both studies underscored the importance of
digital currencies in the transformation of the global finan-
cial landscape. A common feature is their emphasis on the
necessity of integrating new technologies to strengthen fi-
nancial stability and transparency.

The study by O. Castrén et al. (2022) examined the
global implications of CBDC implementation for finan-
cial systems, focusing on financial network modelling and
structural changes in the banking sector. The authors an-
alysed macroeconomic indicators such as inflation and in-
terest rates, noting that one of the key advantages of CBDCs
lies in reducing dependence on commercial banks, thereby
contributing to financial stability. In contrast, the pres-
ent study concentrates on the local aspects of e-hryvnia a
doption, such as the modernisation of payment infra-
structure, the enhancement of monetary policy efficiency,
and the expansion of financial inclusion. This allows for a
deeper understanding of national challenges, in contrast to
the more theoretical approach of O. Castrén et al. (2022)
which is oriented towards global comparisons. Both studies
concur on the importance of CBDCs in improving financial
systems. X. Gao (2024) examined the advantages of digi-
tal currencies, such as high efficiency and low transaction
costs, which can reduce expenses and improve accessibility
in international payments. The author focused on a gen-
eral analysis of the international use of digital currencies,
highlighting their potential in global trade relations. Both
studies emphasised challenges such as technical security
concerns and regulatory oversight. However, while both
studies recognised the potential of digital currencies,
X. Gao (2024) focused on their global impact, while this
study analysed their national adaptation.

The study by M. Ge (2022) and the present research
concurs on the importance of digital currencies as a tool
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for modernising financial systems. Both highlighted the
need to establish a clear legal framework to ensure trans-
action transparency and security. They also acknowledged
the role of digital currencies in reducing the costs associat-
ed with cash circulation and enhancing financial inclusion.
The study by J. Miiller & A. Kerényi (2022) explored the im-
pact of CBDCs on the global financial system, focusing on
their role in ensuring financial stability, monetary policy,
and global competitiveness. Particular emphasis is placed
on the interaction between digital versions of the US dollar,
the euro, and the yuan and the regulatory challenges as-
sociated with digital currencies. The researchers highlight
that CBDC implementation may reduce financial transac-
tion costs, enhance transparency, and integrate the inter-
national financial system. However, it also presents risks to
the banking sector, particularly the potential diminishing
of the role of commercial banks as intermediaries. A shared
aspect between the two studies is the recognition of CBDCs’
potential in transforming financial systems. Both studies
examined the importance of integrating digital currencies
into national and international financial frameworks, em-
phasising their advantages, such as cost reduction and in-
creased transparency. The study confirmed the importance
of infrastructure development, regulatory frameworks, and
financial inclusion for the effective implementation of CB-
DCs. While most studies underline common themes, such
as the necessity of technological support and legal regu-
lation, the local contexts of CBDC adoption may vary de-
pending on national conditions and priorities.

B CONCLUSIONS

The introduction of the National Bank of Ukraine digital
currency (e-hryvnia) holds potential for modernising the
economy of the country and strengthening its position in
the international financial environment. The analysis of in-
ternational experiences, including those of China, Sweden,
the Bahamas, and Nigeria, highlighted the advantages of
digital currencies in promoting financial inclusion, reducing
transaction costs, increasing transparency, and integrating
modern technologies into financial infrastructure. Never-
theless, Ukraine must consider national specificities, par-
ticularly the need to establish a legal framework, enhance
cybersecurity, and modernise its payment infrastructure.
The dynamics of the payment system of Ukraine develop-
ment indicate its readiness for the introduction of a digital
currency. In 2023, the country recorded 7.91 billion cashless
transactions, amounting to a total of UAH 6.14 trillion. In
the first nine months of 2024 alone, the number of transac-
tions reached 6.4 billion, with a total value of UAH 4.79 tril-
lion, representing a 7.72% increase in transaction volume
and a 4.45% rise in transaction value compared to the same
period in 2023. The share of cashless transactions in total
payments rose to 94.5% by volume and 64.81% by value in
2024. These trends confirm the decreasing reliance on cash
within the economy of Ukraine.

The implementation of the e-hryvnia will enhance
the effectiveness of monetary policy by introducing new
instruments, such as interest rates on digital assets. This
will enable more effective management of the money sup-
ply, stimulate economic growth, reduce inflationary risks,
and improve access to financial services. In addition, dig-
ital currency will reduce the volume of cash transactions,
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thereby increasing financial transparency, curbing the
shadow economy, and strengthening trust in the national
currency. The integration of the e-hryvnia into the finan-
cial ecosystem of Ukraine will necessitate an expansion of
the payment infrastructure. In 2024, the number of POS
terminals increased by 9%, reaching 512,900, demon-
strating a high level of business adaptation to modern
payment technologies. Furthermore, over 60% of active
payment cards in Ukraine are contactless, while the pro-
portion of tokenised cards has exceeded 27%. These indi-
cators confirm the readiness of the country to implement
innovative financial solutions.

Despite these positive trends, the project faces several
challenges. Among them is the need to establish a regu-
latory framework governing the use of the e-hryvnia and
ensure a high level of cybersecurity to protect user data and
prevent fraud. Public awareness campaigns aimed at im-
proving financial literacy and engaging experts in discus-
sions on digital currencies will contribute to fostering trust
in this innovation. Based on this analysis, the introduc-
tion of the e-hryvnia represents a strategically significant
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step for Ukraine, enabling the modernisation of the finan-
cial system, strengthening economic stability, enhancing
competitiveness, and fostering innovative development.
For the project to succeed, it is essential to consider in-
ternational experience, the specific characteristics of the
national economy, and the social needs of the population.
Only a comprehensive approach, including infrastructure
modernisation, the establishment of a legal framework,
and public outreach, will ensure the effectiveness of the
e-hryvnia and its acceptance within society. Further re-
search should include a more thorough development of the
legal and regulatory framework for the e-hryvnia.
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M AHoTauifa. MeToi0 TaHOTO AOCTiIKeHHST GYyJI0 OIIHUTM €KOHOMiuHi HaCTiIKM BIPOBAKEHHS IM(MPOBOI BaTIOTH
IIEHTPaJIbHOTO 06aHKy YKpaiHu (e-rpuBHi) B yMOBaxX IIOOAJbHOI mimkuramisanii. JOCTiIKeHHS OXOIUTIOBAJIO Tepiof
3 2023 mo 2024 poku. MeTomosoTis AOCTIIKEHHS BKIIOYAIA AHATITUUHMIA MigXif, 1Mo 6a3yBaBcsl HA IMOPiBHSHHI
Mi>KHapOJHOTO IOCBiy BIPOBAIKeHHS IIM(PpOBUX BaslioT, 30KpeMa y Kurai, llIBernii, Baramcbkux octpoBax, Hirepii, CIITA
Ta €Bporeiicbkoro cow3y. ITix vac mowtigkeHHs 6y/I0 BUBUEHO ITJIOTHI MTPOEKTH, CTpaTerii Ta KOHIEeMIii, po3pobieHi
IJ1s1 3aIyCKy e-TPUBHI, a TakoXX piBeHb Uudposisalii GpinancoBoi iHdpacTpykTypn YRpainu. OCHOBHMMU pe3ynbTaTaMu
IOCTiIKeHHST CTAJI0 BU3HAUEHHST KJIIOYOBUX ACIIEKTIB, 10 BILIMBAIOTh HA YCITiIIHE BIIPOBAIKEHHS IM(PPOBUX BATIOT B
€KOHOMIKy pi3HMX KpaiH. 30KpeMa, aHasIi3 TToKa3aB, 0 KPaiHu, Ki aKTUBHO iHTErpyIoTh YGPOBi BATIOTH, HAMAraloThCs
BUPIIINTY TIUTAHHS TEXHOJIOTIUHOI, EKOHOMiUHOI Ta COIia/IbHOI TOTOBHOCTI 10 TaKMX 3MiH. TakoK 6yJI0 BU3HAUEHO, 110
BITPOBAKEHHS e-TPUBHI B YKpaiHi Moske 6yTI OGIPYHTOBAHUM i e(heKTUBHUM, SIKIIO BPAXyBaTM TEXHIUHI Ta eKOHOMiUHi
YMOBH, IO COPUSITUMYTD il YCHilIHili iHTerpauii B HalioHaNbHY (GiHAHCOBY cucTemy. IMHaMiKa PO3BUTKY IIATiKHOI
cuctemu YKpaiHu JeMOHCTPY€E HaCKiJIbKM BOHA FOTOBA JI0 BITPOBaKeHH 111 poBoi BamoT. Y 2023 potii 6y/10 mpoBemeHo
7,91 muipp, 6e3TrOoTiBKOBUMX OTepalliit Ha 3arajabHy cymy 6,14 TpiH TpH, a B 2024 polii 3a Iepiiri JeB’ssTh MicsIiB onepariii
JIOCSTIN 6,4 MJIPI, I'PH i3 CyMOI0 4,79 TPJH TPH, IO CBiAYNUTD PO MPUPICT Ha 7,72 % 3a KiabKicTio Ta 4,45 % 3a 06carom
MOPiBHSIHO 3 aHaysorivHum mepiomom 2023 poky. V 2024 pori BigcoTok 6e3roTiBKOBMX OIlepaliiii y 3araJbHOMY 00CsI3i
TJIaTexiB 3pic A0 94,5 % 3a KiynbkKicTio Ta 64,81 % 3a cymMor0. BUCHOBKYM AOCTiIKEHHS TIOKa3yIOTh, 110 JJIST YCITIITHOTO
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M KniouoBi cnoBa: rpoiiosi omepailii; IaTixkHa cucTeMa; IUIaTeXi; MaKpOeKOHOMiuHa CTabi/lbHICTh; MOHeTapHa
MO TUKA

Economics of Development. 2025. Vol. 24, No. 2 53 -.I


https://orcid.org/0000-0002-0778-7227
https://orcid.org/0000-0002-4685-5544
https://orcid.org/0000-0003-2753-3600
https://orcid.org/0000-0002-0749-4985
https://orcid.org/0000-0001-8402-3389

ECONOMICS OF

DEVELOPMENT

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

Vol. 24, No. 2
2025

UDC 339.92 DOI: 10.63341/econ/2.2025.54

Jamila Hasanova’

PhD in Economics, Associate Professor
Azerbaijan State University of Economics
AZ1007, 6 Istiglaliyyat Str., Baku, Azerbaijan
https://orcid.org/0000-0001-8004-5898

Kamala Najafova

PhD in Economics, Associate Professor
Azerbaijan State University of Economics
AZ1001, 6 Istiglaliyyat Str., Baku, Azerbaijan
https://orcid.org/0009-0005-2939-9099

Research and analysis of opportunities
for regional economic integration among the countries
of the Organization of Turkic States

M Abstract. This study was conducted to develop a comprehensive model of economic integration among the member
countries of the Organization of Turkic States. The model takes into account inter-industry relationships that contribute
to the economic development of the region. The use of statistical and comparative analysis of economic indicators from
both member countries and regional cooperation partners enabled the assessment of integration potential and the
identification of key pathways for its deepening. The results of the study demonstrated that analysis of the economic
development of the member countries of the Organization of Turkic States reveals steady growth in gross domestic
product, despite global economic shocks. It was found that these countries have been able to maintain economic stability
through the rational use of domestic resources, development of the energy sector, attraction of foreign investment,
and diversification of their economies. A comparison of economic growth rates between the member states of the
Organization of Turkic States and those of the European Union indicates that, although the level of gross domestic
product per capita in the Turkic states remains lower, these countries possess significant potential to enhance this
indicator through further infrastructure development, support for entrepreneurship, and gradual integration into the
global economy. Based on the findings, a comprehensive model of economic integration among the member states of
the Organization of Turkic States has been developed, demonstrating strong potential to boost trade activity and foster
regional economic growth. The analysis confirmed that integration in areas such as reducing trade barriers, improving
transport infrastructure, and encouraging investment can significantly facilitate the mutual exchange of goods and
services. The results indicated that strengthening economic cooperation will contribute to the sustainable development
of the member countries of the Organization of Turkic States. This will ensure the effective use of shared economic
potential, expand investment opportunities, enhance competitiveness in international markets, and create favourable
conditions for the integration of trade initiatives

M Keywords: international trade; infrastructure development; investment opportunities; economic competitiveness;

intergovernmental initiatives

Article’s History: Received: 19.02.2025; Revised: 09.05.2025; Accepted: 27.06.2025

Suggested Citation:
Hasanova, J., & Najafova, K. (2025). Research and analysis of opportunities for regional economic integration among the countries of the
Organization of Turkic States. Economics of Development, 24(2), 54-67. doi: 10.63341/econ/2.2025.54.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
- Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0001-8004-5898
https://orcid.org/0009-0005-2939-9099

N INTRODUCTION

The relevance of the study lies in the fact that, in the con-
text of heightened global competition, instability in ener-
gy markets, and the need for economic diversification, the
countries of the Organization of Turkic States (OTS) are
actively seeking new mechanisms for regional cooperation.
Their geographical proximity, shared economic interests,
cultural and historical ties, and significant resource poten-
tial create favourable conditions for the development of
multi-level cooperation in the areas of trade, investment,
logistics, and energy. An analysis of integration processes
within the OTS is both timely and essential for understand-
ing the prospects for economic growth and enhancing the
competitiveness of the participating countries within the
global system. The research problem centres on identify-
ing the main areas of economic cooperation that can yield
the greatest benefit for the participating countries. The
issue of strengthening integration in the energy sector is
highly relevant, as it supports economic development and
contributes to resolving energy security challenges. It is
also important to examine mechanisms for attracting in-
vestment and increasing trade activity, which are key to
ensuring sustainable development and deeper economic
integration among the countries.

The study by C. Demir (2022) emphasised the growing
strategic importance of the OTS in the Eurasian space and
focuses on the role of interstate cooperation as a factor in
consolidating the regional influence of the Turkic coun-
tries. O. Baghirov (2022) examined the economic potential
of the OTS, concentrating on the analysis of the level of co-
operation between member and observer countries in the
fields of trade, transport, and energy. The researcher also
identified directions for the further expansion of economic
interaction aimed at strengthening the organisation’s eco-
nomic role. Scholars A.F. Cetinkaya & N. Demirel (2023)
conducted a study on the possibilities of regional economic
integration among the OTS countries, with a focus on the
impact of the organisation’s formation on trade between
its members. Their research underlined the significance of
integration and cooperation in strengthening economic
ties and enhancing trade relations among the countries. In
the study by M. Akcapa (2023), it was noted that the OTS is
a key regional institution for the Turkic world. Changes in
the international system and regional developments have
heightened its importance, particularly for countries such
as Azerbaijan, Kazakhstan, Kyrgyzstan, and Uzbekistan.
Each of these states possesses distinct strategic advantag-
es — most notably, Turkey’s regional power and Azerbai-
jan’s energy resources. Consequently, for the organisation
to be effective, it is crucial that the more influential coun-
tries join forces. K. Vorisova & M. Nazirov (2023) exam-
ined the formation and evolution of the OTS, analysing
key stages in its development and the impact of decisions
made by national leaders on the organisation’s transfor-
mation. They paid particular attention to the dynamics of
cooperation among member states, assessing the current
state and potential for further economic and political in-
tegration within the organisation.

In turn, N. Aktas & N. Demirel (2021) noted that thirty
years of cooperation, based on a shared cultural heritage,
have led to the establishment of several platforms for in-
teraction. The OTS has become an important international
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entity, gaining increasing significance as a player in the Eur-
asian arena due to the strengthening of cooperation among
the Turkic countries. Their study explored the prospects of
the organisation in the context of balancing regional forces
in Eurasia and its status as a significant international actor
with long-term strategic interests. E. Aydilek (2022) ana-
lysed the growing influence of international organisations,
highlighting their role in promoting peace, security, and
prosperity, as well as in fostering intergovernmental rela-
tions. The study examined the current potential and future
prospects of the OTS within the framework of global and
regional relations, particularly considering its historical
foundations and the military and economic potential of its
member states. The scholar D. Necati (2022) investigated
the strengthening of cooperation among the Turkic coun-
tries within the framework of the OTS, with a particular fo-
cus on the organisation’s role in the geopolitical context.
The study also considered competition with China and In-
dia, and how these dynamic impacts the global balance of
power. J. Hasanova & K. Najafova (2024) assessed the in-
teraction between the EU and Azerbaijan in the context of
energy relations, particularly in relation to gas production
and transit. Their work emphasised the strategic impor-
tance of Azerbaijan as a key energy supplier for the EU.

The complex impact of economic integration among
the OTS countries on the development of regional coopera-
tion remains insufficiently studied. Most existing research
focuses on individual aspects — such as trade or energy —
while overlooking the interrelationships between various
areas of cooperation. The absence of a systematic approach
to analysing integration processes limits the understand-
ing of this cooperation’s potential to promote economic
growth, ensure energy security, and enhance global com-
petitiveness. This creates gaps in the implementation of
new approaches to assessing regional integration oppor-
tunities, which would otherwise consider a broad range of
economic, geographical, and resource-related factors. The
study aimed to determine the potential for regional eco-
nomic integration among the OTS countries. To achieve this
goal, it was necessary to analyse the dynamics of economic
growth in the OTS countries — specifically gross domestic
product (GDP) and GDP per capita — in comparison with EU
countries; to examine the role of private consumption and
investment in driving economic growth in these states; to
assess the impact of net exports on the GDP of Kazakhstan
and Azerbaijan; and to develop a comprehensive integra-
tion model that accounts for inter-industry linkages and
fosters stable economic growth across the region.

B MATERIALS AND METHODS

To achieve the objective of the study, a comprehensive
analysis of the economic development of the OTS mem-
ber countries was conducted. This included a comparison
of their GDP, growth rates, and economic stability in the
context of global economic shocks. The analysis of the eco-
nomic structure of the OTS countries involved examining
the role of the private sector and urbanisation in econom-
ic development. For this purpose, statistical data from the
World Bank (n.d.a; n.d.b), the United Nations Statistics Di-
vision (n.d.), and the United Nations Economic Commis-
sion for Europe (n.d.) were utilised. These sources enabled
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an assessment of the economic structures of the member
states and the identification of how these factors influ-
enced GDP growth and socio-economic indicators.

A comparative analysis was also carried out to evalu-
ate the growth rates of the OTS economies and their GDP
per capita in relation to selected EU countries — specif-
ically Poland, Bulgaria, and Romania — using data from
the International Monetary Fund (2025). This analysis
focused on macroeconomic stability indicators and de-
velopment trends. Furthermore, it was determined which
economic development factors are most significant for
the OTS countries when compared to the more developed
economies of the EU.

To assess the role of private consumption and invest-
ment in supporting economic growth, their impact on the
GDP of Kazakhstan and Azerbaijan was analysed — par-
ticularly by identifying mechanisms that either promote
or constrain the effectiveness of investment projects in
both countries. The study also examined the impact of net
exports on the economic stability of OTS countries, using
statistical data from sources such as Trading Econom-
ics (Turkmenistan unemployment rate, n.d.) and the UN
Comtrade Database (n.d.). This allowed for an objective as-
sessment of the significance of the export-import balance
within the macroeconomic development structures of the
participating states.

Geopolitical risks and global economic shocks were
taken into account as factors potentially affecting the eco-
nomic situation of the OTS. The analysis of these risks en-
abled the identification of possible vulnerabilities in the
economies of member states arising from global crises and
external pressures. It also made it possible to outline areas
for enhancing economic resilience — specifically, through
the diversification of foreign trade, reducing dependence

on individual markets and resources, and expanding in-
tra-regional cooperation.

The development of a comprehensive integration
model - taking into account inter-sectoral relationships
and contributing to the region’s sustainable economic
development — was conducted following the analysis of
statistical indicators such as GDP, imports, and exports
within the OTS countries. This process also incorporat-
ed insights from the International Monetary Fund (Tran-
script of press briefing..., 2024), which underscores the
importance of regional trade and structural reforms, as
well as principles outlined on the European Commis-
sion (2022) concerning economic integration — namely,
the harmonisation of standards, regulatory simplifica-
tion, and the development of a common market. The pur-
pose of developing this model was to identify effective
mechanisms for deepening economic integration among
the OTS member countries, thereby optimising trade and
investment processes and strengthening regional cooper-
ation. To this end, an analytical approach was employed,
incorporating the study of macroeconomic indicators,
analysis of foreign trade dynamics, and evaluation of the
effectiveness of existing trade agreements.

M RESULTS AND DISCUSSION

To understand the economic trends of the member and
observer countries of the OTS, it is essential to consider
not only GDP growth rates but also the key factors that
influence them. Table 1 presents the dynamics of GDP in
these countries, taking into account critical indicators of
economic sustainability, such as growth in energy exports,
infrastructure investment, and levels of domestic demand.
This approach enabled a more comprehensive assessment
of their economic resilience and development prospects.

Table 1. GDP growth rates of OTS member and observer countries,
taking into account key factors of economic sustainability (%)

Countries A‘;%rfgezgcl‘;re 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | Key factors influencing GDP
Members
Azerbaijan 1.7 25 | -43 | 56 46 | 112 | 23 Growth of energy exports,
infrastructure investments
Kazakhstan 45 45 | -25 | 43 | 32 51 | 48 Raw material orientation,
stable foreign investments
Labour migration, dependence
Kyrgyzstan 4.1 4.6 -8.4 6.2 7 6.15 5.9 on remittances, support
for small businesses
Turkey 6.4 0.8 1.9 11.4 5.6 5.11 4.6 High domestic demand,
developed exports
Uzbekistan 6.6 6 2 74 57 | 629 | 61 | Reforms,attraction of foreign
investments, expansion of trade
Observers
Dependence on the EU, internal
Hungary 2.6 4.9 -4.5 7.2 4.6 -0.91 1.5 political fluctuations, external
markets
Turkish Republic Political non-recognition.
of Northern Cyprus 3.2 02 | -162 | 3.9 limited moot agc o
(TRNC)
Turkmenistan 9 6.3 -3.4 4.6 1.8 6.3 3.9 Energy exports
Average 5.5 1.7 0.8 9.6 5.1 3.6 4.74

Source: created by the authors based on World Bank (n.d.b)
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According to Table 1, the average real GDP growth rate
of the full member countries of the OTS in 2021 was 9.6%.
This substantial increase reflects an active economic recov-
ery following the recession caused by the COVID-19 pan-
demic. The marked acceleration in growth in Kyrgyzstan,
Turkey, and Uzbekistan can be attributed to a combination
of factors, including increased domestic consumption, ex-
pansion of exports, state business support programmes,
and the effective implementation of anti-crisis measures.
In Turkey, government stimulation of domestic demand
played a key role; in Kyrgyzstan, growth was supported by
an increase in private remittances from abroad; while in
Uzbekistan, the liberalisation of foreign trade and the acti-
vation of investment policy had a positive effect.

In 2022, the average GDP growth rate for member
countries declined to 5.1%, indicating a slowdown in eco-
nomic development amid global economic turbulence,
rising energy prices, and disrupted logistics chains. Nev-
ertheless, this rate remained above the global average,
suggesting the relative resilience of the OTS member
economies. The most significant positive contributions to
sustaining growth came from countries with established
foreign economic relations, diversified export structures,
and active engagement in regional integration initiatives
(Ihnatenko et al., 2023).

The total GDP of the OTS countries reached a record lev-
el in 2022, highlighting sustained positive growth dynamics.
Between 2010 and 2022, the group’s combined GDP nearly
doubled, a result of increased investment, stabilisation of
macroeconomic indicators, and support for small and medi-
um-sized enterprises. In 2023, the economic situation dete-
riorated for some countries. For instance, Hungary recorded
adecline in GDP due to high inflation, tight monetary policy,

J. Hasanova & K. Najafova

and reduced demand from the EU. The TRNC, facing politi-
cal uncertainty and limited access to international financial
markets, continues to exhibit unstable economic perfor-
mance. The most significant decline was observed in the
tourism sector, contributing to overall economic contrac-
tion. Recovery in the TRNC remains slow, hindered by weak
economic diversification and dependence on foreign aid.

However, countries with full membership in the OTS -
such as Uzbekistan, Kyrgyzstan, and Turkey - continue to
demonstrate stable economic growth, even in the face of
external shocks. This can be attributed to the broader insti-
tutional support available to full members within the OTS,
their participation in joint infrastructure projects, access
to preferential trade regimes, and greater attractiveness
to foreign investors. Consequently, the differences in GDP
dynamics between full members and observer states are, in
part, due to the degree of their integration into the organi-
sational structures of the OTS and the extent to which they
benefit from the opportunities provided by this platform.

The growth rates of the OTS member countries and
their levels of GDP per capita are important indicators for
comparing regional economic development. Analysing
these indicators in the context of the OTS, and comparing
them with those of EU countries, allows for a comprehen-
sive assessment of the economic progress of both regions.
Such an analysis helps identify development strengths and
weaknesses, as well as the key factors that either facilitate
or hinder further economic growth. This, in turn, is essen-
tial for formulating evidence-based economic policy rec-
ommendations and long-term development strategies for
each region. Table 2 presents comparative data on the GDP
and GDP per capita levels of the OTS member countries
and selected EU countries.

Table 2. GDP and GDP per capita of OTS member countries
and selected EU countries (Poland, Bulgaria, and Romania) for 2023-2024

. GDP at current prices (billion USD) GDP per capita (USD)
Countries 2023 2024 2023 2024
Azerbaijan 85.3 89.0 8,250 8,600
Kazakhstan 237.0 245.7 11,852 12,150
Kyrgyzstan 12.1 13.4 1,680 1,743

Turkey 955.6 980.2 10,986 11,258
Uzbekistan 89.5 93.8 2,386 2,480
TRNC 3.1 3.2
Turkmenistan 80.2 82.1 8,801 8,956
Hungary 190.5 194.2 18,742 18,965
Poland 796.1 812.5 20,251 20,891
Romania 325.8 339.6 16,583 17,153
Bulgaria 95.2 98.4 14,301 14,790

Source: created by the authors based on World Bank (n.d.b)

An analysis of the levels of economic development
of the OTS countries compared to selected EU member
states reveals significant disparities in both total GDP and
per capita income. Turkey continues to occupy a leading
position among the OTS members, exhibiting stable eco-
nomic growth and a diversified economic structure. Ka-
zakhstan also demonstrates high performance, reflecting
its substantial potential stemming from abundant natural
resources and large-scale infrastructure projects. By con-
trast, the economies of Kyrgyzstan and Uzbekistan remain

less developed, as indicated by lower levels of population
well-being. This reflects the existence of structural barri-
ers such as low productivity, limited industrialisation, and
restricted access to investment. Nevertheless, these coun-
tries show encouraging growth dynamics, which may sug-
gest gradual economic progress under conditions of effec-
tive reform implementation.

Hungary, Poland, Romania, and Bulgaria — as repre-
sentatives of the EU - exhibit higher socio-economic stand-
ards. This can be attributed to their deeper integration into
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European markets, consistent macroeconomic policies,
and the development of high-tech industries. Comparisons
with these countries offer valuable benchmarks for the OTS
states in terms of enhancing competitiveness, attracting
investment, and modernising their economies. The role of
private consumption and investment in driving economic
growth in the OTS member countries was further exam-
ined, alongside the impact of net exports on the GDP of
Kazakhstan and Azerbaijan.

Net exports are a key driver of economic growth in the
OTS region, particularly in resource-rich countries such as
Kazakhstan (Kazakhstan economic data..., n.d.) and Azer-
baijan (World Integrated Trade Solution, 2022). In Kazakh-
stan, where oil and gas constitute a significant share of
GDP, net exports are crucial for maintaining a positive eco-
nomic balance. However, economic growth slowed to 3.2%
in 2022, due to a deceleration in critical sectors, including
oil production and general industrial output.

Turkey has shown considerable resilience to exter-
nal economic shocks, recording growth of 11.4% in 2021
(World Bank, n.d.a). Nonetheless, the earthquakes in

2023 had a substantial adverse effect on the country’s
economy, leading to a decline in GDP and export growth
due to the redirection of financial resources towards re-
construction efforts. Uzbekistan has maintained steady
growth, driven by private sector activity and structural
reforms, registering a 5.7% increase in GDP in 2022. How-
ever, its economy remains dependent on remittances,
which account for approximately 13% of GDP (German
Economic Team, 2023).

Overall, the study highlights the significant role of pri-
vate consumption and investment in supporting economic
growth among the OTS member states. This influence is
particularly evident when considered alongside net exports,
which have a pronounced impact on GDP - especially in
Kazakhstan and Azerbaijan. To gain a deeper understand-
ing of the economic processes within both OTS member
and observer countries, Table 3 presents the distribution of
economic sectors in the GDP structure of these states. This
allows for an assessment of which sectors dominate in each
country and how their development influences the broader
economic situation across the region.

Table 3. Share of economic sectors in the GDP structure of OTS member and observer countries (%)

Year ‘ Country ‘ Agriculture ‘ Industry (non-manufacturing) ‘ Industry (manufacturing) ‘ Services
Members
1990 29.7 13.6 19.3 374
2010 5.9 59 5.1 30
2021 . 6.4 45.4 7.5 40.7
2022 | Arerbanian 5 5.4 6 52
2023 6.1 44.5 8.1 49.2
2024 6.3 45.0 8.0 50.7
1990 31.8 17.3 7 43.9
2010 4.7 30.3 11.7 53.4
2021 54 22.9 14.8 56.9
2022 Kazakhstan 5.6 16.1 29.5 48.6
2023 4.7 17.7 35.1 52.4
2024 4.5 17.2 36.4 52.5
1990 33.6 10.5 27.6 28.3
2010 18.8 10.1 18.1 53
2021 15.3 14.2 14.4 56.1
2022 Kyrgyzstan 12.8 15.3 22.5 49
2023 11.6 14.8 27.2 51.7
2024 11.1 14.5 26.5 48.3
1990 14 10.3 28.3 474
2010 10.2 10.7 17.1 62
2021 6.2 10 24.8 59
Turkey
2022 9.3 10.8 30.4 53.1
2023 7.2 12.3 32.8 48.3
2024 7.1 12.1 33.5 475
1990 33 19.9 16.6 30.5
2010 30.3 12.4 11.5 45.7
| U T a1 a8
2023 24.3 26.1 12.3 48.6
2024 23.5 25.3 12.1 39.5
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Table 3. Continued

Year Country Agriculture Industry (non-manufacturing) Industry (manufacturing) Services
Observers
1990 12.9 14.8 20.1 52.2
2010 3.6 8.4 21.3 66.7
2021 4 8.6 20 674
2022 Hungary 3.7 222 25.6 50.6
2023 3.2 23.3 26 47.6
2024 3.1 22.8 26.5 47.7
1990 5.6 9.9 2.2 82.3
2010 5.5 10.8 2.8 80.9
2021 TRNC 8.3 12.8 3.7 75.2
2022 - - - -
2023 - - - -
2024 - - - -
1990 32.3 4 25 38.7
2010 11.5 12.9 47 28.5
2021 . 11.1 9.6 35 44.3
Turkmenistan

2022 10 8.5 28.7 40.5
2023 10.4 9.7 30.6 39.8
2024 10.2 9.5 314 39.3

Source: created by the authors based on United Nations Statistics Division (n.d.), United Nations Economic Commission

for Europe (n.d.)

According to the table, the GDP structure of various
OTS member countries has undergone significant chang-
es between 1990 and 2024. In 1990, agriculture accounted
for a substantial share of GDP in countries such as Azer-
baijan and Kazakhstan. However, by 2024, this share has
declined markedly. This trend reflects the transformation
of the agricultural sector in these countries and a gradual
shift towards a more diversified economic model. Notably,
there has been an increasing emphasis on industrial devel-
opment — particularly in non-manufacturing sectors — and
a growing contribution from the service sector, which has
emerged as a key driver of economic growth. In both Ka-
zakhstan and Azerbaijan, the share of industry within GDP
has risen significantly. In Kazakhstan, the shift has been
towards the manufacturing sector, resulting in a notable
increase in its contribution to GDP (Tleubayev et al., 2024).
In contrast, Azerbaijan’s industrial growth has been driven
primarily by the expansion of the oil and gas sector and the
attraction of foreign investment in extractive industries,
leading to an increased share of non-manufacturing indus-
try in the economy (Ismayilov et al., 2024).

Meanwhile, in countries such as Hungary, Turkmen-
istan, Turkey, and Uzbekistan, the share of the manufac-
turing sector has remained consistently high over recent
decades. This is largely attributable to a strong policy
focus on industrial development, sustained investment
in manufacturing, and the adoption of export-oriented
economic strategies. As a result, these countries have
succeeded in maintaining robust performance within the
manufacturing sector.

One of the significant factors influencing the eco-
nomic structure of a country is the services sector. The
share of services in GDP has increased considerably, re-
flecting the active development of this sector in the OTS
member states, where it now plays a pivotal role in shap-
ing their economic structure. For example, in Hungary,

the share of services in GDP reached 67.4% in 2021,
driven by the active digitalisation of the economy, in-
tegration into European markets, and the development
of information technology, financial services, and small
business sectors. These factors have contributed to a
strategic shift towards economic modernisation and the
adoption of innovations in areas such as technology, fi-
nance, education, and entrepreneurship.

A clear trend can be observed across nearly all coun-
tries under analysis: the declining share of agriculture
in GDP. The notable exception is Uzbekistan, where ag-
riculture continues to be a significant component of the
economy. Although the sector’s contribution to GDP has
declined from 33% in 1990 to 23.5% in 2024, it remains
higher than in other OTS countries. This trend reflects
broader developments such as rising urbanisation, the
expansion of manufacturing industries, and the growth
of the services sector. Together, these changes are ena-
bling countries to reduce their dependence on agricultural
production and move towards more diversified economic
structures. To better understand broader economic trends
within the OTS countries — particularly in relation to infla-
tion - it is important to consider average consumer price
indicators. Figure 1 illustrates changes in inflation across
OTS member states, offering a basis for comparing eco-
nomic processes and assessing the level of price stability
across different countries.

The inflation rate in the OTS countries from 2010 to
2024 reflects several important economic trends. Between
2010 and 2016, inflation remained relatively stable, fluc-
tuating within moderate levels — an indication of overall
economic stability and effective inflation control. However,
starting in 2017, inflation began to rise gradually, largely
due to increasing prices for energy resources, food prod-
ucts, and raw materials, alongside broader global econom-
ic shifts. The most significant surge occurred in 2021 and
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2022, when inflation increased sharply as a result of the
COVID-19 pandemic, disruptions in global supply chains,

25
20
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soaring energy prices, and geopolitical tensions — particu-
larly the war in Ukraine (Kucher & Mazurenko, 2024).

& [nflation
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 1. Inflation: average consumer prices in OTS member countries, 2010-2024 (%)
Source: created by the authors based on International Monetary Fund (2025)

In 2023, the inflation rate declined to 14.46%, suggest-
ing some improvement in the economic situation, driven by
supply chain stabilisation and the partial easing of global
economic shocks. Nevertheless, inflation remained elevat-
ed. By 2024, the inflation rate further decreased to 12.31%,
reflecting partial economic stabilisation, especially improve-
ments in supply chain logistics and more balanced economic

policies. Despite these positive developments, inflation con-
tinues to remain high, primarily due to persistently elevated
energy prices and other external economic pressures. To bet-
ter understand the financial condition of the OTS member
states and to assess their broader economic stability, it is es-
sential to examine data on government budgets and public
debt. Table 4 provides an overview of these indicators.

Table 4. State budget balance and public debt in OTS member and observer countries, 2019-2024 (% of GDP)

Country State budget balance/GDP Gross government debt/GDP
2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Members
Azerbaijan 9.0 -6.7 4.1 6.1 6.7 5.8 177 | 213 [ 264 | 173 [ 182 [ 180
Kazakhstan -0.6 -7.0 -5.0 0.1 [ -01 | 02 199 | 264 | 251 | 235 | 234 | 22.8
Kyrgyzstan -0.1 -3.3 -0.8 | -13 - -0.5 | 489 | 636 | 562 | 492 | 47.0 | 455
Turkey -4.8 -5.1 -4 -1.6 | -11 | -12 | 326 | 39.7 | 41.8 | 312 | 334 | 343
Uzbekistan -0.3 -3.3 -4.6 -3.9 - 2.5 28.5 374 | 36.6 | 349 | 35.1 34.5
Observers
Hungary -2 -7.5 -7.1 -61 | -54 | 49 653 | 793 | 76.8 | 764 | 645 | 63.2
TRNC 3.3 -5.7 -3.2 - - - - - - - - -
Turkmenistan | -0.3 -0.1 0.4 0.9 1.2 1.4 153 | 131 | 101 | 58 | 51 | 49

Source: created by the authors based on International Monetary Fund (2024; 2025)

An analysis of the table reveals significant variation
in the state budget balance and public debt levels among
the OTS member and observer countries. Azerbaijan has
maintained a stable positive budget balance alongside
a low debt burden, reflecting sound and effective fiscal
policy. In contrast, Kazakhstan and Turkey have experi-
enced chronic budget deficits and elevated debt levels,
particularly during periods of economic crisis. Kyrgyzstan
and Uzbekistan exhibit moderate budget deficits accom-
panied by relatively high public debt, highlighting the
need to enhance fiscal sustainability and improve public
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financial management. Hungary continues to carry a high
level of public debt, whereas Turkmenistan demonstrates
a positive budget balance and a gradual reduction in pub-
lic debt, suggesting a degree of relative financial stabil-
ity. In addition, the unemployment rate in OTS member
countries for the period 2019 to 2024 has been examined,
providing insight into how labour market trends correlate
with broader economic developments across the region.
Figure 2 illustrates changes in unemployment levels, en-
abling a more detailed assessment of the economic situa-
tion in each country.

2022 2023 2024

m Uzbekistan m Average M Republic of Kazakhstan ™ Hungary

Turkey Turkmenistan

Figure 2. Unemployment rate in OTS member countries, 2019-2024 (%)
Source: created by the authors based on International Monetary Fund (2024; 2025), Turkmenistan unemployment

rate (n.d.)
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An analysis of the dynamics of unemployment rates
in OTS member and observer countries between 2019 and
2024 reveals a general trend of gradual decline following
a sharp rise in 2020, which was driven by the economic
consequences of the COVID-19 pandemic. In several coun-
tries — such as Turkey, Kazakhstan, and Uzbekistan — a
consistent decrease in unemployment has been observed,
reflecting economic stabilisation, the recovery of domestic
demand, and increased investment activity. For instance,
in Turkey, the unemployment rate fell from 13.7% in 2019
to approximately 9.5% in 2024, largely as a result of the
revitalisation of national production, support programmes
for small businesses, and employment-focused reforms.

Conversely, Kyrgyzstan experienced a significant in-
crease in unemployment, reaching 9.0% in 2023 after a
period of relative stability (Bekmuratov et al., 2024). This
rise is likely attributable to macroeconomic imbalances,
limited economic diversification, and a strong dependence
on external remittances. In countries such as Turkmeni-
stan and Hungary, the unemployment rate has remained

2024 601.3
2023 575.2
2022 556.7
2021 474.3
2020 372.6
2019 408.6
2018 404.4
2017 362
2016 319.7 87.6
2015 324.5 96
2014 398.1
100 200 300

Average world product exports, billion dollars
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relatively low and stable. This can be explained by the
controlled nature of their labour markets, state regulation
of employment, and targeted support for key industries.
However, structural mismatches between the education
system and labour market requirements, along with limit-
ed access to quality employment for young people, contin-
ue to pose long-term challenges.

According to calculations based on official statistics
from the International Monetary Fund (2024), the econo-
mies of the OTS countries significantly expanded their par-
ticipation in international trade between 2015 and 2024.
This reflects their growing integration into the global
economy. The total export potential of these countries in
goods and services rose from USD 420.4 billion in 2014 to
USD 730 billion in 2024. Despite this substantial increase,
the share of these exports in total global trade has remained
relatively stable. These figures confirm a steady trend of
gradual growth in international trade activity among the
OTS countries, thereby enhancing their presence and influ-
ence in the global economic arena (Fig. 3).

159.3
150.1
143.5
103.5
73.1
116.8
108.5
98.8
106.7
400 500 600 700 800

Average world service exports, billion dollars

Figure 3. Exports of the OTS group of economies, 2014-2024 (regional level, billion USD)

Source: created by the authors based on International Monetary Fund (2024)

Throughout 2024, the OTS countries continued to ac-
tively integrate into the global economy, demonstrating
a notable increase in export performance. This growth in
the export of goods and services reflects both the stable
development of their economies and their expanding en-

gagement in international trade. Notably, approximately
59.3% of goods exported from OTS economies were direct-
ed to Europe, making it the primary destination for their
export activity. Asia was the second largest export region,
accounting for around 28.3% of total goods exports (Fig. 4).

2024 678.1 104.9
2023 655.3 98.1
2022 634.6 94.2
2021 503 77.3
2020 412.6 66.4
2019 414.4 80.5
2018 422 78.2
2017 406.5 74.3
2016 352.1 69.8
2015 379.8 70.9
2014 451.7 80.3
100 200 300 400 500 600 700 800 900

Average world product imports, billion dollars

Average world service imports, billion dollars

Figure 4. Imports of the OTS group of economies, 2014-2024 (regional level, billion USD)
Source: created by the authors based on International Monetary Fund (2024)
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Throughout 2024, the OTS countries continued their
active engagement in international trade, demonstrat-
ing strong performance in both imports and exports of
goods and services. The average global import of goods
reached USD 678.1 billion, while imports of services totalled
USD 104.9 billion. Notably, Turkey accounted for 56% of the
total import flow among OTS countries, underscoring its piv-
otal role in global trade and in the economic framework of the
group. Hungary ranked as the second-largest exporter within
the OTS, with total exports amounting to USD 181.3 billion.

In terms of export performance in 2024, Kazakhstan
maintained its leading position, contributing 10.6% of the
total exports of goods and services from the OTS region. It

was followed by Azerbaijan, Uzbekistan, Turkmenistan, and
Kyrgyzstan. These figures reflect the diverse economic con-
tributions of individual countries to the region’s overall ex-
port capacity, highlighting sectoral strengths and leading
roles in various domains. Overall, these results illustrate
the increasing significance of the OTS countries in interna-
tional trade. Turkey serves as the principal importer, while
other member states — such as Hungary and Kazakhstan —
hold leading positions in different segments of the export
landscape. Furthermore, Table 5 presents data on the vol-
ume of international trade across the OTS member econo-
mies, offering insight into key trends and the influence of
trade flows on their economic development.

Table 5. Value of international trade by OTS country economies, 2019-2024 (billion USD and %)

Volume of exports of goods and services, % Country Volume of imports of goods and services, %
2019 2020 2021 2022 2023 2024 2019 2020 2021 2022 2023 2024
23.4 16.4 26 44.6 52.3 54.5 Azerbaijan 20 16.2 17.6 22.3 24.7 25.9
65.4 52.1 65.7 90.9 97.4 100.2 Kazakhstan 50 46.6 50 60.5 65.9 68.1

3 24 2.2 2.8 3.5 3.8 Kyrgyzstan 5.9 4.3 6.3 10.4 12.7 13.5
248 207.9 286.66 344.5 366.2 380.1 Turkey 239 243.4 301 404.1 427.8 440.1
17.2 14.8 16.4 20.2 22.7 24.3 Uzbekistan 27.3 23.5 28.8 35.5 37.2 39.4

153.9 143.3 168.7 181.3 193.4 198.7 Hungary 142.8 134.1 164 185.3 192.4 198.5
0.083 0.106 0.135 TRNC 1.6 1.3 1.6
14.3 8.7 12.1 16 18.6 19.8 Turkmenistan 8.3 9.5 11.1 9.4 10.3 10.9

Source: created by the authors based on International Monetary Fund (2024; 2025)

Between 2019 and 2024, the OTS countries demon-
strated increasing activity in international trade, as evi-
denced by the steady growth in both exports and imports
of goods and services. Notably, countries such as Azerbai-
jan, Kazakhstan, Turkmenistan, and Hungary consistently
maintained a positive trade balance, indicating enhanced
export potential and growing competitiveness in interna-
tional markets. In Azerbaijan’s case, there was a marked in-
crease in export volumes, largely attributable to the coun-
try’s expanding role in energy supplies to the EU following
the onset of geopolitical tensions in 2022 (Hamidova &
Samedova, 2024). This trend was reinforced by the sign-
ing of a memorandum on energy cooperation with the EU,
which served as a catalyst for further export growth — par-
ticularly in the supply of natural gas to European markets.

Kazakhstan also displayed stable export growth,
alongside a modest rise in imports. This pattern may be
linked to the country’s active efforts to diversify its foreign

economic partnerships. Turkey, as the leading OTS coun-
try in terms of overall trade volume, continued to demon-
strate strong growth in both exports and imports, re-
flecting the deep integration of its economy into global
markets. Meanwhile, Kyrgyzstan and Uzbekistan recorded
moderate export growth, but experienced a rapid increase
in imports. This trend is likely due to their growing inte-
gration into global production chains, particularly through
increased trade with China.

Overall, these trends reflect positive developments in
the foreign trade activities of the OTS countries, highlight-
ing their expanding trade relations at both regional and
global levels. An analysis of the export structure of the OTS
member states provides insight into the degree of economic
diversification and their dependence on specific goods and
resources. Accordingly, Figure 5 illustrates the export diver-
sification of the OTS member countries in 2024, showing the
share of major commodity groups in total export volumes.
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Figure 5. Export diversification of OTS participating countries in 2024 (number of product categories)
Source: created by the authors based on UN Comtrade Database (n.d.)
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The structure of export activity among the OTS coun-
tries reveals significant differences in the level of diversi-
fication. Turkey and Hungary exhibit the highest degrees
of integration into global trade. Forecasts for the com-
ing year suggest that Turkey will enter a wide range of
international markets with a broad spectrum of exported
products, while Hungary is expected to access a similar-
ly large number of markets, exporting several thousand
product lines. In contrast, Central Asian countries such
as Kyrgyzstan, Turkmenistan, Azerbaijan, and Uzbekistan
continue to export a much narrower range of products to
a more limited set of markets. Specifically, Turkmenistan
maintains trade with relatively few markets and a re-
stricted export product base, while Kyrgyzstan exports to
an even smaller number of destinations with fewer prod-
uct lines. These disparities can be partly attributed to the
commodity-based nature of their export structures.

J. Hasanova & K. Najafova

In Azerbaijan, for example, approximately 90% of ex-
ports between 2020 and 2022 were concentrated in the en-
ergy sector; similarly, in Kazakhstan, this figure exceeded
58% (UN Comtrade Database, n.d.). Meanwhile, the econo-
mies of Uzbekistan and Kyrgyzstan remain heavily reliant
on gold exports, which constitute more than one-third of
their total export volumes. This limited product diversifica-
tion and dependence on raw materials pose challenges for
economic resilience and hinder broader export expansion.
Addressing this issue will require comprehensive structural
reforms aimed at broadening the export base and enhanc-
ing competitiveness in international markets. To evaluate
the level of economic integration and trade interaction
among OTS member countries, it is essential to examine
their respective shares in intra-regional trade. Accordingly,
Table 6 presents data on the share of each country in the
total volume of internal trade within the OTS region.

Table 6. Shares in intra-regional trade of OTS member and observer countries (%)

Country Exports of goods (average for 2014-2024) Exports of services (average for 2014-2024)
Members
Kyrgyzstan 3.0% 5.1%
Turkey 40.0% 68.1%
Kazakhstan 22.4% 8.5%
Uzbekistan 12.3% 7.2%
Azerbaijan 11.5% 4.4%
Observers
Hungary 12.9% 9.2%
Turkmenistan 3.2% 5.3%
TRNC 0.5%

Source: created by the authors based on UN Comtrade Database (n.d.)

Between 2014 and 2024, Kazakhstan and Turkey con-
sistently maintained leading positions in intra-group ex-
ports and imports among the OTS countries. Turkey re-
mained the dominant actor in regional trade, accounting
for over 40% of goods exports and 68.1% of services ex-
ports, underscoring its pivotal role in shaping economic
flows within the region. Kazakhstan, contributing 22.4%
of intra-regional exports, also played a key role in the OTS
economy and made a substantial contribution to region-
al trade dynamics. Alongside Uzbekistan, Azerbaijan, and
Hungary, these countries collectively accounted for 36% of
total trade flows within the group, highlighting their sig-
nificance in fostering economic integration across the OTS.

The development of a comprehensive integration
model that accounts for cross-sectoral interconnections
represents a critical step towards achieving sustainable
economic development in the OTS region. In the current
context of globalisation and heightened economic com-
petition, countries in the region face increasing pressure
to integrate more effectively into global markets, optimise
domestic economic processes, and pursue strategies that
promote long-term growth. In response to these challeng-
es, a model for assessing economic processes was devel-
oped using analytical tools and econometric methods. This
model enables the incorporation of global economic trends
into the analysis of regional development, supporting the
evaluation of the OTS countries’ progress towards deeper
integration with the world economy.

The integration model for the OTS countries outlines
a comprehensive set of measures aimed at strengthening
economic cooperation and enhancing the efficiency of trade
and investment processes across the region. A key pillar of
this model is trade liberalisation, which involves reducing
customs barriers, simplifying customs procedures, and
harmonising regulatory standards. The implementation of
this strategy could be realised through the establishment
of a regional Free Trade Agreement (FTA) among the OTS
member states, incorporating provisions for the reduction
of both tariff and non-tariff barriers. Furthermore, the
adoption of a unified customs code would promote greater
transparency in foreign economic activities. A critical com-
ponent of this process is the development of a unified dig-
ital customs clearance system, designed to streamline and
accelerate cross-border trade operations.

Another central aspect of the integration model is the
development of transport infrastructure and the moderni-
sation of trade routes. These measures aim to reduce logis-
tics costs and improve the speed and efficiency of goods
movement across the region. A key initiative in this context
is investment in the creation and expansion of internation-
al transport corridors. This includes the enhancement of
railway networks, the upgrading of seaports, and the con-
struction of logistics hubs at strategic regional locations. A
particularly important initiative is the development of the
“Middle Transport Corridor”, which connects China, Central
Asia, the Caucasus, and Europe via the Caspian Sea. For this
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corridor to operate effectively, it is essential to modernise
the railway infrastructure linking Kazakhstan, Azerbaijan,
Georgia, and Turkey; increase the capacity of the Aktau
and Alat ports; and implement a unified digital cargo track-
ing system to automate customs and logistics procedures.

Another key aspect of the integration model is the
development of transport infrastructure and the improve-
ment of trade routes, which contribute significantly to re-
ducing logistics costs and facilitating the faster and more
efficient movement of goods. Enhancing sea, rail, and air
connectivity lays a solid foundation for the expansion
of foreign trade and improves the accessibility of goods
and services for consumers across the OTS countries. An
equally important component of the model is the active
promotion of e-commerce and the development of digital
infrastructure. To unlock the full potential of online trade,
it is essential to establish a unified e-commerce platform
within the OTS framework. Such a platform would provide
an effective mechanism for the exchange of goods and ser-
vices without geographical limitations. In particular, the
adoption of common standards for digital payments and
electronic signatures across member states would reduce
bureaucratic barriers and significantly accelerate the de-
velopment of online trade in the region.

To ensure a stable investment climate, it is essential
to establish favourable conditions for both domestic and
foreign investors. A key step in this direction is the crea-
tion of a unified investment space within the OTS, which
would involve reducing regulatory barriers, streamlining
business registration procedures, and introducing robust
mechanisms for the protection of foreign investments.
In particular, the conclusion of bilateral investment pro-
tection agreements would play a crucial role in attracting
capital to strategic sectors of the economy. A separate but
equally important area is the role of political stability and
security as a foundation for long-term investment. This
requires the strengthening of interstate political relations,
including the establishment of joint economic councils to
coordinate regional development policies. The introduc-
tion of a shared economic cooperation programme with a
10-15-year horizon would support the development of a
coherent integration strategy, helping to mitigate the risks
of short-term political and economic volatility. The pro-
posed integration model for the OTS countries is designed
to promote sustainable economic development through
enhanced cooperation in key areas: trade, investment,
transport infrastructure, and e-commerce. The effective
implementation of these components will support stable
regional growth, improve competitiveness, and facilitate
deeper integration into the global economy — objectives
that align with the long-term development needs of the
OTS countries in the context of globalisation.

The study of economic integration among the OTS
countries is essential for understanding the region’s pros-
pects for growth and stability. Scholarly works on this top-
ic focus on analysing the economic potential and mecha-
nisms of interaction between these countries. Particular
attention is given to the role of integration in strengthen-
ing economic ties, creating new opportunities for trade and
investment, and enhancing the region’s competitiveness in
international markets. The findings of H. Eygii (2022) and
D. Donghui (2024) underscored the pivotal role of Turkey in
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fostering cooperation among the Turkic states through soft
power, including cultural and political initiatives, as well as
a strategic orientation toward multilateral mechanisms for
collaboration in areas such as energy and trade. Their anal-
ysis of macroeconomic variables confirms the existence of a
long-term relationship between GDP, investment in research
and development, and the level of educational attainment —
highlighting the significance of these factors for the eco-
nomic development of the Turkic countries. Additionally, the
region’s geostrategic position, along with its transport and
economic linkages, are identified as key drivers of the Turkic
countries’ integration into global economic processes (Im-
rani et al., 2021). The results of these studies point to com-
mon themes, particularly the need to enhance regional eco-
nomic cooperation, the importance of investing in research
to ensure economic resilience, the critical role of transport
infrastructure in connecting with global markets, and the de-
pendence of successful integration on well-developed mul-
tilateral relations and harmonious geopolitical cooperation.

Studies by L. Hooghe & G. Marks (2019) and K. Kawa-
saki & K. Sato (2021) explored issues related to European
integration, institutional processes within the Association
of Southeast Asian Nations (ASEAN), and broader regional
economic integration. These studies offer valuable com-
parative insights that may be relevant to understanding
the integration potential of the OTS countries. Research
on the effectiveness of European integration during global
crises — such as the eurozone crisis — highlights the crucial
role of intergovernmental ties in ensuring regional stabil-
ity. Similarly, the ASEAN experience, which draws on EU
integration practices, offers useful lessons for assessing
how the Turkic states might adapt to emerging economic
realities and external challenges. Regional economic in-
tegration models that prioritise intra-industry trade and
cross-border production networks are particularly rele-
vant to this study, as they underscore the importance of
shared infrastructure and robust economic linkages for
promoting growth among OTS countries. The findings re-
lated to sector-specific autonomy within integration pro-
cesses also point to the need for a nuanced approach that
accounts for the unique structural characteristics of each
national economy within the region.

In parallel, scholars such as M. Zaman et al. (2021)
have analysed various approaches to regional economic
integration that differ from those applied in the context of
the OTS countries. This work emphasised that regionalism
is part of a complex developmental trajectory, rather than
merely a response to trade barriers, and they place particu-
lar focus on political context and institutional frameworks.
However, the emphasis on environmental and social di-
mensions contrasts with the findings of the present study,
which centres on economic cooperation and infrastructure
development. Moreover, the analysis of investment flows
and trade openness policies in these studies reflects differ-
ences shaped by the specific trade and investment strate-
gies of the OTS countries.

An examination of research on transport costs, polit-
ical integration, and regional economic processes also re-
veals varied methodological approaches to understanding
integration. Studies by M. Mustofaev (2022) focused on
infrastructure-related factors, particularly the relation-
ship between transport costs and geographical constraints,
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often in the context of landlocked countries. In contrast,
the current study considered integration processes among
OTS countries through both economic and political lens-
es, treating infrastructure as one component of a broad-
er integration strategy rather than the central focus. This
highlights the importance of adopting a multidimensional
perspective that incorporates regional specificities when
analysing integration models.

The findings of this study differ from those of M. Pang-
estu & S. Armstrong (2018), whose work focused on social
cohesion and integration within the EU, with particular
emphasis on the economic and social dimensions of inte-
gration. This study examined how economic integration
influences the development of social policies, especially in
the area of social protection, and stress the importance of
policy harmonisation to improve the effectiveness of inte-
gration processes. However, it did not address the specif-
ic context of integration among the OTS countries, where
political and cultural factors play an equally, if not more,
critical role. These factors significantly shape the dynamics
of interstate cooperation, the capacity for compromise, and
the level of mutual trust — elements that are essential to
the success of integration initiatives in the region.

Similarly, the study by J. Sekali & M. Bouzahzah (2019)
focused on financial integration in Asia and the impact of
global and regional shocks on financial markets. While this
work offered important insights into the financial dimen-
sions of integration, it largely overlooked the political as-
pects that are crucial in the context of the OTS countries.
Furthermore, although this study explored the relationship
between financial development and environmental indica-
tors, it did not directly address economic integration, which
formed the core of the present research. Current study pro-
posed a more comprehensive framework for analysing the
integration of the OTS countries, incorporating economic,
political, and cultural dimensions. It emphasised that the
removal of trade barriers and increased investment can
significantly enhance economic efficiency across the re-
gion. By employing various integration models, it becomes
possible to account for both economic and social factors,
thereby laying the foundation for a stable and cohesive re-
gional integration platform.

B CONCLUSIONS

A comprehensive analysis of socio-economic indicators,
foreign trade dynamics, GDP structure, unemployment
rates, and fiscal and debt stability across the member and
observer countries of the OTS demonstrates that the grad-
ual implementation of the regional economic integration
model has created favourable conditions for the intensi-
fication of trade relations. The expansion of internation-
al trade volumes can be attributed to several key factors,
including the reduction of customs tariffs, elimination of
regulatory barriers, simplification of cross-border trade
procedures, and improvements in the overall investment
climate — particularly in countries such as Turkey, Kazakh-
stan, Azerbaijan, and Uzbekistan.

This positive trend in trade exchange has been support-
ed by active logistical cooperation, including the develop-
ment of railway corridors, the expansion of sea routes, and
the enhancement of air transport infrastructure. These im-
provements have significantly accelerated export-import
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operations and increased the competitiveness of regional
products. Furthermore, OTS member states have begun to
strengthen their positions in global trade supply chains
through advances in production technology, diversifi-
cation of export structures, and the expansion of export
markets. For instance, Turkey, Hungary, and Kazakhstan
demonstrated a broad range of export products and access
to a large number of international markets, whereas other
countries such as Kyrgyzstan and Turkmenistan continue
to exhibit more limited export diversification.

Regional economic integration efforts have also posi-
tively influenced the investment climate within OTS mem-
ber countries. These developments have fostered increased
investment activity and opened up new, profitable busi-
ness opportunities. Political stability, ensured through the
mechanisms of the OTS, serves as a crucial foundation for
maintaining investor confidence and securing long-term
investments. Moreover, integration into regional economic
structures enables member states to create favourable con-
ditions for attracting investment in innovative technolo-
gies and strategic infrastructure projects.

As a result, the implementation of regional integra-
tion processes within the OTS has not only strengthened
economic ties among member states but also established
a stable platform for long-term development, enhanced
investment attractiveness, and contributed to the harmo-
nisation of trade policies. The growing experience in the
field of e-commerce is fostering the creation of a borderless
trading environment. It is essential to enhance the user ex-
perience for both buyers and sellers, enabling them to nav-
igate and participate in online trading platforms with ease.
To support this, dedicated organisations and programmes
should be developed to promote e-commerce adoption
across OTS countries. Such initiatives would incentiv-
ise entrepreneurs to engage in online trade, join regional
e-commerce platforms, and contribute to the growth of
seamless cross-border commerce.

Among the limitations of the present study is restrict-
ed access to comprehensive data on actual economic rela-
tions between OTS countries, which constrains the depth
of analysis. Another significant limitation lies in the un-
predictability of global economic and political develop-
ments, which may influence regional integration processes
and complicate the assessment of the long-term effective-
ness and impact of the proposed measures. Key areas for
further research into the potential of regional economic
integration among OTS countries include examining the
impact of digital technologies — such as blockchain and
e-commerce — on the simplification of customs procedures
and the facilitation of interstate trade. Future studies could
also focus on the development of joint investment projects
in strategic sectors, which would enhance economic resil-
ience and foster sustainable growth across the region.
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OocnipXeHHa Ta aHani3 MOXXJIMBOCTEeN perioHaNIbHOi e KOHOMIYHOI
iHTerpauii KpaiH OpraHi3auii TIOPKCbKUX Aep)XaB

M AHoTauis. Lle mociaskeHHS 6Y/I0 TPOBEIEHO 3 METOI PO3PO6KYM KOMITJIEKCHOT MOJe/Ti eKOHOMiUHO{ iHTerpariii KpaiH-
yieHiB OpraHi3ailii TIOPKCbKUX AepskaB. Mofie/ib BpaXx0OBY€ MiskTaay3eBi 3B’SI3KH, SIKi CIIPUSIIOTh eKOHOMIYHOMY PO3BUTKY
perioHy. BURKOpUCTaHHS CTATUCTUYHOIO Ta MOPiBHSJIBHOTO aHaJi3y eKOHOMIUHMX MOKA3HUKIB SIK KpaiH-u/IeHiB, Tak i
MapTHEPiB 10 perioHaJibHOMY CITiBPOGITHUIITBY AO3BOJMJIO OLIHUTM TMOTEHIlia/] iHTerpalii Ta BUM3HAYMUTU KITIOUOBi
HUISIXM i0T0 TIOTINOIeHHs. Pe3yabraTt MOCTiIsKEeHHS 3aCBimumin, M0 aHajai3 eKOHOMIYHOTO PO3BUTKY KpaiH-u/ieHiB
Opraxisaiii TIOpKCbKMX AepykaB CBiIUMTb MPO CTilike 3pPOCTaHHSI BajJOBOr0 BHYTPIIIHBOTO MPOLYKTY, He3BaXkauu
Ha mI06aIbHI eKOHOMIUHI MOTPSCiHHSA. 3’ICOBAHO, IO IIi KpaiHyU 3MOMIM 36eperTy eKOHOMIUHY CTaGiIbHICTh 3aBISIKA
pallioHaTbHOMY BMKODMCTAHHIO BHYTPIillIHIX pecypciB, PO3BUTKY €HEPTreTUUHOTO CEeKTOpY, 3aJlyUeHHI0 iHO3eMHUX
iHBecTMIiit Ta muBepcudikaiii eKoHOMiKY. [TOPiBHSIHHS TEMITiB €KOHOMIYHOTO 3POCTaHHS MiX JepskaBaMu-ujieHaMu
Opraxisailii TIOpPKCbKMX IepskaB i kpaiHamu EBporneiicbKoro Cow3y BKa3ye Ha Te, 1110, XOUa piBeHb BaJIOBOT'0 BHYTPillIHbOTO
MPOAYKTY Ha MYITy HAaceJIeHHS B TIOPKCHKUX AepiKaBax 3aJUIIAEThCS HYDKYMM, Ii KpaiHM MalTh 3HAUYHUII MOTEHIIial
IJIST TIOBUINEHHS IIbOTO MMOKA3HMKA IIISXOM TOJAIbIIOTO PO3BUTKY iHPPACTPYKTYPU, MIATPUMKM MiIITPUEMHUIITBA
Ta MOCTYIOBOI iHTerpaiii y cBiToBy eKOHOMiKy. Ha OCHOBi OTpuMaHMX AaHUX GYI0 PO3PO6IEHO KOMILIEKCHY MOJETh
eKOHOMIYHOi iHTerpauii MiX nepkaBamu-uneHamu OpraHizaiii TIOPKCbKMX Oep)KaB, SIKa JEeMOHCTPYE TIOTYKHUIL
TOTeHIian AJjsl aKTMBi3allii TOProBesbHOI AisS/IbHOCTI Ta CTUMY/IIOBAHHS PEerioHaJbHOTO €KOHOMIUHOTO 3pOCTaHHS.
AHaJi3 migTBepAuB, 0 iHTerpailis B Takux chepax, Sk 3MeHIIeHHSI TOProBeJIbHUX 6ap’epiB, MOKpaIleHHS TPaHCIIOPTHOI
iHGPaCTPyKTypM Ta 3a0XOYEeHHSI iHBECTUI[iii, MOXe 3HAUHO TOJIETIIUTY B3a€MHMUII OOMiH TOBapaMy Ta MOCTyTaMu.
Pe3ynbTaTi 3aCBiqumIn, 0 3MillHEHHSI eKOHOMIUHOTO CITiBPOGITHUIITBA CIIPUSITUME CTAJIOMYy PO3BUTKY KpaiH-uIeHiB
Opranizanii TIOpkcbkux nepskaB. lle 3a6e3meunTh edeKTMBHE BUKOPUCTAHHS CITiIIBHOTO €KOHOMIYHOTO TIOTEHIIiasy,
PO3UIMPUTD iHBECTUIIiViHI MOXKJIMBOCTI, MiABUIIUTh KOHKYPEHTOCIPOMOXKHICTh Ha MiKHAPOAHMUX PUHKAX, CTBOPUTH
CIIpUSITIIMBI YMOBM JJIs1 iHTerpallii TOproBejbHUX iHiliaTus
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M Abstract. While microcredit has been widely studied in various global contexts, research on its specific impact
within Albania remains limited. This study examined the impact of microcredit on economic growth in Albania for the
period of 2013-2023. The data retrieved from the World Bank and the Bank of Albania was analysed using the linear
regression model to quantify the relationship between microcredit levels and real gross domestic product growth
in Albania. The regression results showed a strong positive relationship highlighting the importance of accessible
microcredit as an economic driver. The period of 2013-2023 was marked by an increase in the amount of microcredit
in millions of euros, as well as the number of borrowers, which indicated the growing popularity of this option in
Albania. The introduced findings have policy implications, suggesting that expanding access to microcredit can support
Albania’s growth objectives by enabling new businesses, creating jobs and increasing economic productivity. Based on
comparative analysis of obtained findings and previously conducted research, it was recommended to enhance access
to microfinancing options through regulations that facilitate the expansion of microcredit services, tax incentives, or
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N INTRODUCTION

Globally, the goal of eliminating poverty has drawn the at-
tention of humanitarian organisations focusing on public
security, development, and prosperity. As a result, govern-
ments and supporting organisations have worked together
to reduce poverty. Poverty persists as a perpetually limiting
social dilemma that necessitates appropriate innovations
that complement social nature and characteristics, despite
efforts made. Microcredits can become a tool to facilitate
economic growth, alleviate poverty, and support sustaina-
ble development. However, recent academic research miss-
es a unanimous assessment of the impact of microcredit on
the economic progress of developing countries.

S.A. Nugraha et al. (2024) stressed that governments
and non-governmental organisations engage in cooperation
aimed to alleviate poverty locally and reduce its rates global-
ly. Poverty persists as a perpetually limiting social dilemma
necessitating appropriate innovations that complement so-
cial nature and characteristics, despite efforts made. Recent
studies, including M.U. Niaz & A.A. Khan (2021), discussed
a microcredit’s role in fostering entrepreneurship and im-
proving household income in emerging markets. As stressed
by T.O. Aluko et al. (2024), microcrediting initiatives cut the
long-term inequality and poverty by making subsistence
payoffs less common. The research of D. Kanga et al. (2024)
provided insights into microcredit’s effectiveness in South
Asian and Eastern European contexts, noting its positive
impact on financial inclusion and growth of small and me-
dium enterprises. S.U. Din et al. (2023) emphasised that mi-
crocredit improves financial access in underserved regions
and fosters entrepreneurial activity. Similar conclusion was
made by N. Abera & M. Asfaw (2019) who found that finan-
cial services’ expansion in low-income countries positively
impacted local economies and fostered growth. The idea
was also supported by A. Barguellil & L. Bettayeb (2020) who
found a positive association between microcredit access and
gross domestic product (GDP) in developing regions.

According to the World Bank (2024), Albania is putting
significant structural reforms into place that will promote
fair growth, increase economic productivity and competi-
tiveness, generate more jobs, and enhance public service de-
livery and governance. In 2024, private consumption, tour-
ism, and construction are predicted to be the main drivers
of Albania’s robust 3.3% economic growth. In 2025, growth
is anticipated to moderately accelerate to 3.4%. As employ-
ment and wages increase, poverty is predicted to continue
to decrease. Structural reforms and the global recovery are
key to the nation’s medium-term prospects. Recent studies
from the Bank of Albania validates that a robust non-bank-
ing financial sector is regarded as a crucial component of a
sound and effective financial system, which may guarantee
stability in the expansion and advancement of the economy
and make it comprehensive, well-balanced, and advanced.
Although non-bank financial institutions are still in their
infancy in Albania, their significance is expected to grow in
the future, much like in other industrialised nations where
they play a significant part in financial intermediation.

Although microcredit is increasingly recognised glob-
ally as a driver of economic growth, empirical studies spe-
cific to Albania are limited. The majority of available lit-
erature on microcredit’s impact focuses on larger or more
financially developed economies, with fewer quantitative
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assessments available for smaller, emerging economies
like Albania. World Bank (n.d.) reports provided some data
on Albania’s financial sector, but there is a need for more
rigorous analysis that specifically addresses microcredit’s
effects on GDP and poverty alleviation in the Albanian con-
text. Research on microcredit in Albania often emphasises
social benefits, such as poverty reduction, and women’s
empowerment, rather than macroeconomic outcomes like
GDP growth. The recent research of S. Fonesca et al. (2024)
advocated for more in-depth, country-specific studies to
understand microcredit’s long-term economic impacts and
guide policy development.

The cited research indicated the gap that this study
seeks to fill by using Albania-specific data to quantify
microcredit’s influence on economic growth. While Al-
bania has received some microcredit interventions, there
remains a lack of comprehensive, quantitative analyses
of their economic impact. Most literature addressing the
effect of microcredit on GDP is either outdated or focused
on qualitative impacts. This is reflected by A.A. Akan-
ji (2020), who highlighted that the emerging economies
require further empirical data to fully assess the econom-
ic benefits of microcredit. Considering the detected gap,
this paper aimed to identify the extent to which micro-
financing initiatives have contributed to the economic
growth in Albania over the past decade.

B MATERIALS AND METHODS

This paper employed secondary data covering a decade long
period of 2013-2023. The data on microcredit disburse-
ments and their effect on the socio-economic development
of Albania were taken from World Bank (2024; n.d.); annual
reports of the Bank of Albania (n.d.) retrieved from the in-
stitution’s official website. Utilising these sources provides
access to historical data and ensures a high level of data
accuracy, as these are reputable for macroeconomic indica-
tors. Two primary variables were analysed in the research:
total microcredit disbursements, representing the aggre-
gate annual loans extended by microfinance institutions,
and real GDP growth which was measured as the annual
percentage increase in Albania’s real GDP. To quantify the
relationship between microcredit and economic growth,
the research employed a simple linear regression model:

y=BytB,te M

where y — GDP growth; x — total microcredit disburse-
ments; S, — intercept; S, — slope coefficient; € - error term.
This specification allowed to capture the direct impact of
changes in microcredit on economic growth, assuming that
other factors remain constant. Linear regression has prov-
en effective in analyses where variables exhibit direct rela-
tionships, as is commonly observed between financial indi-
cators and GDP in emerging markets. Considering the use
of the regression model in prior research, it was hypothe-
sised that g, will be positive, reflecting a direct relationship
between microcredit and GDP growth (Abdin, 2016).

To estimate the parameters of f, and f,, the re-
search employed the Ordinary Least Squares method. The
coefficient 8, was used to measure the change in GDP
growth corresponding to a one-unit change in microcredit
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disbursements. The estimation was based on the following
assumption: if 8, is significant and positive, it indicates that
increases in microcredit correlate with higher GDP growth,
suggesting that microcredit has contributed positively to
Albania’s economic development over the study period.
The linearity assumption posited that the relationship be-
tween microcredit and GDP growth is linear. Authors con-
ducted a scatter plot analysis and used the Ramsey RESET
test to verify linearity, ensuring that the model specifica-
tion aligns with the observed data. The research applied
the Jarque-Bera test to confirm that residuals are normally
distributed, an assumption necessary for the reliability of
hypothesis testing and confidence intervals. Given the use
of time series data, authors also checked for autocorrela-
tion using the Durbin-Watson test to ensure that residuals
from different time periods are independent.

M RESULTS AND DISCUSSION

Economic analysis of microcredit growth

in Albania (2013-2023)

In Albania, there is a growing demand for microcredits as a
tool to overcome financial hurdles and support sustainable
growth amidst uncertainty. As seen in Figure 1, there is a
significant increase in both the number of borrowers and
the total microcredit disbursed over the 2013-2023 peri-
od. The number of borrowers grew from 21,000 in 2013 to
224,430 in 2023. This is a remarkable growth, suggesting
that microcredit services have become increasingly acces-
sible and widely used over the decade. The detected trend
reflects a rising demand for microcredit, which may be due
to the growing number of individuals or small businesses
seeking capital to invest in entrepreneurial activities or
income-generating projects. The amount of microcredit
disbursed also grew substantially, starting at 0.3 million
euro in 2013 and reaching 23 million euro in 2023. This
increase in microcredit volume aligns with the growing

borrower base and suggests that more substantial funds are
being disbursed per borrower over time, possibly due to an
increased confidence in the microfinance sector or larger
loan sizes available to established borrowers.

Between 2013 and 2016, the growth in the number of
borrowers and microcredit disbursements was relatively
modest. Starting from 2017, the number of borrowers was
increasing significantly each year. This acceleration may be
attributed to the improved accessibility and expansion of
microfinance institutions; enhanced awareness and trust
in microcredit as a financial service; supportive econom-
ic policies or government incentives encouraging the use
of microcredit. The idea was confirmed in several studies,
including S. Hussen et al. (2021) who stressed that micro-
finance could drive economic development by enabling
individuals to launch or expand businesses, particularly
in emerging economies with limited access to traditional
credit. By providing financial access to underserved pop-
ulations, microcredit promotes entrepreneurial activity
and financial inclusion. The observed correlation aligns
with theories suggesting that financial inclusion can en-
hance productivity, reduce unemployment, and ultimately
drive GDP growth (Ramadhan & Robin, 2024; Saienko et
al., 2025). In Albania, microcredit has likely contribut-
ed to greater economic participation among low-income
households, empowering them to generate income and
improve their livelihoods, which is reflected in the steady
GDP increase observed alongside microcredit expansion.
The rapid growth in the number of borrowers suggests that
microcredit has become more accessible and appealing,
likely because it serves as an alternative to conventional
banking for rural or economically vulnerable populations
(Gerasymchuk et al., 2023). As these individuals gain the
ability to fund business ideas, the broader economy bene-
fits through job creation, increased household income, and
a reduction in poverty rates.

250 250
200 200
150 150
100 100
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0 ———— I 0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

i Number of borrowers (in 000) e Amount on microcredit (in millions)

Figure 1. Evolution of the amount of microcredit in euros (million) and the number
of borrowers (in thousands) for the period of 2013-2023
Source: created by the authors based on Bank of Albania (n.d.)

An examination of the global economic impact of temporary financial uncertainty or economic slowdowns

COVID-19 revealed that the number of borrowers slight-
ly decreased from 145,000 in 2019 to 128,351 in 2020
but quickly recovered by 2021. This dip could indicate
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affecting borrowing needs or repayment capacities during
the pandemic. The rise in both the number of borrowers
and the amount of microcredit suggests that microfinance
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has played a role in enhancing financial inclusion in Al-
bania. Increased access to credit can empower individuals
to start or expand small businesses, thus stimulating local
economic activity and job creation (Chyzh, 2023). Studies,
including Y.H. Haziel et al. (2024) and X. Sima (2024), em-
phasised the role of microcredit in supporting small busi-
nesses, which can boost economic productivity. The data
implies that an average loan amount may have increased,
allowing borrowers to undertake more substantial invest-
ments. As microcredit disbursements grow, borrowers
might shift from small-scale ventures to more capital-in-
tensive businesses, potentially leading to higher incomes
and further contributions to GDP growth.

Dealing with economic theory

The effect of microcredit can be tested in the context of Al-
bania’s economic growth revealed through GDP trends. The
correlation was examined with the help of a single regres-
sion model to test a potentially liner relationship between
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two variables. The utilised approach is similar to D. Kan-
ga et al. (2024), who interpreted a positive g, as evidence of
microcredit’s impact on economic productivity and growth
in South Asia and Eastern Europe. As J. Ledgerwood (2013)
noted, testing for linearity is essential in financial models
to confirm the appropriateness of a linear approach. The
assumption of constant variance (homoscedasticity) was
verified using the Breusch-Pagan test. If this test indicates
heteroscedasticity, robust standard errors will be employed
to ensure valid inference. Heteroscedasticity is common in
financial data, where variance often increases with larger
values, as discussed in A. Memon et al. (2021). Non-nor-
mality can distort significance tests, as noted by N. Abera &
M. Asfaw (2019), who emphasised that residual normality is
critical in microcredit impact studies due to potential outli-
ers. The results of applying the linear regression model are
shown in the Figure 2, which demonstrates the evolution of
real GDP (in billions of euros) and microcredit (in millions)
in Albania for a ten-year period between 2013 and 2023.

25 250

20 200

15 150

/\ /

10 100
5 I I I 50
0 —_ —_ — — I 0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
i Microcredit  emsmmwReal GDP

Figure 2. The evolution of real GDP (in billions of euros) and microcredit (in millions of euros) for the period 2013-2023
Source: created by the authors based on Bank of Albania (n.d.), World Bank (2024)

The provided figure revealed a strong positive correla-
tion between microcredit disbursements and GDP growth
in Albania. The regression analysis suggested that micro-
credit serves as a powerful tool to stimulate economic ac-
tivity, as evidenced by the significant increase in GDP asso-
ciated with rising levels of microcredit. The obtained results
should, however, be treated cautiously, considering poten-
tial limitations of a single-variable regression model. The
major limitation is that the impact of microcredit on GDP
captures only one aspect of the complex dynamics driving
economic growth. Other factors, such as government ex-
penditure, foreign investment, or global economic condi-
tions, could influence GDP and will be considered in future
research. Additionally, the analysis relies on aggregate data
for microcredit and GDP, which may mask sector-specific
impacts or regional disparities. Furthermore, the use of the
model implies an elevated risk of the autocorrelation bias,
which, according to D. Loncar et al. (2009), could result in
an overstated significance of a particular variable.

Figure 3 present the regression equation with the es-
timated coefficients. While the linear regression model

Economics of Development. 2025. Vol. 24, No. 2

shows that the intercept, 11.723, represents the estimat-
ed GDP growth rate when microcredit disbursements are
zero. This value, though hypothetical, provides a baseline
GDP growth rate in the absence of microcredit. More im-
portantly, the slope coefficient, 4.3215, indicates a pos-
itive and substantial impact of microcredit on economic
growth. Thus, the strong positive slope suggests that mi-
crocredit is not only a financial tool for individual empow-
erment but also a broader economic growth driver. The
model’s R? value of 0.9103 indicates that approximately
91.03% of the variability in GDP growth can be explained
by variations in microcredit disbursements. This high R*
suggests a strong fit for the model, meaning that chang-
es in microcredit account for a significant portion of the
changes in GDP growth over the period studied. This level
of explanatory power is notably high for macroeconomic
data, where multiple factors often contribute to growth.
For instance, D. Loncar et al. (2009), in their analysis of
microcredit’s effect on emerging economies, report-
ed R? values in a similar range when microcredit was a
significant growth driver.
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Figure 3. The regression equation between the real GDP and microcredit in Albania for the period 2013-2023
Source: created by the authors based on Bank of Albania (n.d.), World Bank (2024)

The strong R? in this model underscores that microcre-
dit likely plays an essential role in Albania’s GDP growth.
However, regardless of comparatively high levels, it is im-
portant to remember that R* does not imply causation but
rather indicates a correlation between microcredit and GDP
growth, suggesting that other factors, such as state policy,
trade, and foreign investment, may also influence this re-
lationship. The correlation confirmed in this research, is
consistent with the findings in previously conducted stud-
ies, including J.A. Azanlerigu & A.R. Kuntulo (2015) who
found that microcredit positively influences entrepreneur-
ial activity, which fosters economic growth. As explained
by S. Ullah et al. (2024), microfinance is an effective tool
for entrepreneurial development, especially for poor and
young unemployed youth who struggle to win competitive
edge in a stagnating labour market. M. Makara et al. (2024)
conducted a series of 30 observations and in-depth inter-
views in Semonkong, Lesotho, and discovered that microfi-
nancing can boost local economy by satisfying basic needs
and amplifying consumption in low-income communities.
The consistency with prior studies can be viewed as a vali-
dation of the introduced research.

Economic and social implications

This regression outcome reinforces the role of microcredit
as a substantial contributor to economic growth in Alba-
nia. With each increase in microcredit disbursement, there
is a corresponding growth in GDP, signifying that micro-
credit helps fuel economic activity. This effect can be ex-
plained through microcredit’s ability to expand financial
access for underserved individuals, enabling them to invest
in small businesses, agriculture, and other income-gener-
ating activities. Numerous empirical studies provided ev-
idence for microcredit’s impact on economic growth. For
example, X.H. Tang et al. (2023) stressed that microfinanc-
ing boosts a repertoire of projects to support sustainable
development in South Asia. Similar conclusion was made
in a more recent study of A. Memon et al. (2021) who ex-
amined the sustainability of microcredit in emerging mar-
kets, highlighting issues related to repayment pressure and
interest rates that could impact borrowers in Albania. The
findings introduced in the cited work were used to confirm
the research hypothesis that that microcredit availability
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is expected to positively correlate with GDP growth in Al-
bania. The hypothesis was also supported by A. Barguellil
& L. Bettayeb (2020) who found a positive association be-
tween microcredit access and GDP in developing regions.
While some studies on Albania, including M. Zeneli &
A. Reci (2023) and E. Kolaneci & E. Pejo (2024), focused
on qualitative assessments, quantitative evaluations are
still limited. Quantitative studies, like this paper, under-
score the broader economic impact of financial inclusion,
relevant to Albania’s context. This paper aims to quantify
the relationship between microcredit and Albania’s GDP
growth from 2013 to 2023, adding a new perspective to Al-
bania-specific research on microcredit.

The positive impact of microcredit on GDP growth
suggests that microcredit likely promotes job creation
and income stability, which are essential components of
economic growth (Nechyporenko, 2023; Rexhepi, 2023).
When entrepreneurs and small business owners receive
microcredit, they often invest in expanding their busi-
nesses, which may result in higher employment and im-
proved productivity (Shuplat et al., 2022). This positive
impact is consistent with previous research, including
K. Ratnawati (2020) and A. Mishra et al. (2024), which
argued that increased financial inclusion through mi-
crocredit can lift income levels and improve local econ-
omies. Another study on the role of microfinancing as a
growth tool was conducted by S.R. Khandker (2005) who
highlighted a microcredit’s significant role in poverty
reduction and economic mobility within lower-income
populations, supporting theories that see microcredit as
a developmental tool in emerging economies.

The regression results indicated that policies aimed
at expanding microcredit availability could have measur-
able economic benefits. Policymakers might consider sup-
porting microcredit institutions or creating incentives for
traditional banks to engage in micro-lending programmes,
as suggested by S.R. Khandker (2005) who observed that
policy support enhances the scalability and effectiveness
of microcredit interventions. Furthermore, the Albanian
government might focus on regulatory frameworks that
facilitate the operation of microfinance institutions, giv-
en their potential to contribute to GDP growth. Supportive
policies could further enhance microcredit’s reach, there-
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by amplifying its positive impact on the economy. Studies
from countries with similar economic profiles as Alba-
nia illustrate how microcredit can positively affect GDP
growth and poverty alleviation. D. Loncar et al. (2009), for
instance, studied Eastern European countries and observed
that microcredit promoted economic activity, particularly
within rural sectors and among small and medium enter-
prises. N. Abera & M. Asfaw (2019) provided evidence from
low-income countries, noting that microcredit had helped
increase income levels and reduce poverty in Ethiopia,
findings which are applicable to Albania’s rural economy.
S.U. Din et al. (2023) found that in underserved areas, mi-
crocredit significantly enhanced income levels and reduced
unemployment, aligning with goals of economic growth
through increased financial access.

A. Barguellii & L. Bettayeb (2020) provided the
cross-country analysis and suggested that expanding micro-
finance programmes correlates with economic growth, espe-
cially when combined with policies that address structural
barriers to financial inclusion. This is relevant for under-
standing Albania’s situation, where microcredit could serve
as a bridge for addressing financial gaps. Given the positive
association between microcredit and GDP, policymakers
should consider creating supportive environments for mi-
crofinance institutions. This could include regulations that
facilitate the expansion of microcredit services, tax incen-
tives, or partnerships with international organisations that
promote financial inclusion initiatives. By enhancing the
reach and stability of microfinance services, Albania can fur-
ther leverage microcredit as a tool for sustained economic
growth. For Albania and other countries in similar stages of
economic development, microcredit could be integrated into
broader economic policies aimed at poverty reduction and
inclusive growth (Wang et al., 2024). For instance, expand-
ing microcredit access in rural areas or regions with high
unemployment could address regional economic disparities,
helping to stabilise and diversify local economies. As studies
in other countries have shown, targeted microcredit policies
can bolster sectors like agriculture, small-scale manufactur-
ing, and services, driving localised economic development
(Shen & Lu, 2024). Microcredit has also been associated
reinforced empowerment of particular population groups,
including women, and educational outcomes in other con-
texts (Meena et al., 2024). Analysing these factors within the
Albanian context could reveal additional benefits of micro-
credit that are not captured by GDP alone, providing a more
holistic view of its impact.

Although microfinancing initiatives have shown sig-
nificant economic benefits, there are potential risks asso-
ciated with increased lending to low-income populations.
Over-indebtedness, especially among borrowers with
limited financial literacy, could lead to financial instabil-
ity, as it was discovered in previous studies of G. Illanga-
koon (2024) and S.A. Nyarko et al. (2024). Policies should
therefore include measures to promote responsible lend-
ing practices, borrower education, and debt management
support to mitigate these risks and ensure that micro-
credit remains sustainable. Overall, the findings support
the view that microcredit has contributed positively to
Albania’s economic growth, with broad implications for
financial inclusion and poverty reduction. By focusing on
policy support, sustainable lending practices, and further
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research into the long-term effects, Albania could contin-
ue to harness microcredit as a transformative tool for eco-
nomic development. This study underscores the value of
microcredit in emerging economies and lays the ground-
work for future research that can deepen understanding of
its impacts and optimise its effectiveness.

B CONCLUSIONS

The analysis of microcredit growth and borrower trends in
Albania from 2013 to 2023 reveals a clear, positive correla-
tion between microcredit expansion and economic growth,
specifically in relation to GDP. The data showed substantial
growth in both the number of microcredit borrowers, which
rose from just 2,000 in 2013 to 224,431 in 2023, and the
amount of microcredit disbursed, increasing 76-fold over
the same period. This growth trajectory highlights a rising
demand for microcredit services and an increasing confi-
dence in microfinance as a means for individuals to access
capital and invest in entrepreneurial activities.

This paper has demonstrated a clear and positive corre-
lation between microcredit disbursements and GDP growth
in Albania from 2013 to 2023. The regression analysis high-
lighted that as microcredit access and utilisation expanded,
so did economic activity, suggesting that microcredit serves
as a catalyst for economic growth. The model’s high R* value
further reinforced the significance of microcredit as a con-
tributing factor, with microcredit disbursements explain-
ing over 91% of GDP growth variability during this period.
This finding aligns with global studies linking microcredit
to increased entrepreneurship, job creation, and enhanced
financial inclusion, reinforcing microcredit’s role in stim-
ulating development within underserved communities.

From a policy perspective, these results underscore
the importance of supporting and scaling microcredit in-
itiatives, particularly in developing economies where tra-
ditional financial services are limited or inaccessible. Al-
bania’s case illustrates how expanding access to credit can
empower small business owners, farmers, and other indi-
viduals who lack conventional banking options, enabling
them to participate more fully in the economy. Policymak-
ers may consider creating incentives for microfinance in-
stitutions, enacting supportive regulatory frameworks, or
integrating microcredit initiatives into broader economic
development strategies. Such policies could amplify micro-
credit’s impact, not only on GDP growth but also on pover-
ty reduction, financial inclusion, and social mobility.

In conclusion, microcredit has emerged as a valuable
tool for economic empowerment, capable of driving growth
and resilience within vulnerable economies. However, fur-
ther research is essential to explore the long-term impacts
of microcredit on economic stability, wealth distribution,
and the sustainability of small enterprises. Future stud-
ies could focus on identifying the conditions under which
microcredit has the most significant impact and exploring
potential risks or unintended consequences. As Albania’s
experience shows, microcredit can be an effective means
of fostering economic development, yet it requires contin-
uous adaptation and rigorous assessment to maximise its
benefits for society.
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BnnmB MiKpoKpeauUTyBaHHA Ha €eKOHOMIYHe 3pOCTaHHSA KpaiH,
LLIO PO3BUBAIOTbCA: AOKAa3M Ta NepcneKTUBU 3 AnbaHii

M AdoTauifa. Xoua MiKpOKpeOMTYBaHHS IIMPOKO BMBYAETHCS B Pi3HMX IOGATbHMX KOHTEKCTAX, MOCTiAKeHHS
JI0T0 KOHKPETHOrO BIUIMBY B AsiGaHii 3anMmiaeTbcsi o6MeskeHMM. Y IIbOMY MOC/TiIKeHHI MPOaHa/li30BaHO BILUIMB
MiKpOKpeOuUTYyBaHHS Ha eKOHOMiuHe 3pocTaHHs B AnbaHii 3a mepiog 2013-2023 pokis. [laHi, orpuMani Bim CBiTOBOTO
6anHKy Ta bBaHky An6aHii, 6ynu mpoaHaizoBaHi 3a JOITOMOTO0 JIiHiiTHOT perpeciitHoi Moenti AJis KibKiCHO1 OLIiHKM 3B SI3KY
Mik piBHEM MiKpOKpeIMUTYBAHHS Ta 3POCTAHHSIM PeaIbHOTO BAJIOBOTO BHYTPIIIHBOTO MPOAYKTY B AnbaHii. PesynbraTtu
perpecii moxkaszanu CWJIbHUII MO3UTUBHMIL 3B’SI30K, IO MiJKPECTIOE BAKIMBICTb ITOCTYITHOTO MiKPOKPEIUTYBAHHS SIK
ekoHOMiuHoro pyurist. [Tepion 2013-2023 pokiB BiI3HAUMBCS 36iMbIIEHHSIM 0OCSTiB MiKPOKPEAUTYBAHHS B MilbifoHaX
€BPO, @ TAKOXK KiJIbKOCTi IMO3MYaTbHUKIB, [0 CBIIUMUTD MTPO 3POCTAHHS TTOMY/ISIPHOCTI 11iei omuii B Anbawii. [Tpencrasieni
pe3yibTaTy MAlOTh MOMITUYHE 3HAUEHHS, OCKIJIbKM TPUITYCKAIOTh, IO PO3MIMPEHHS JOCTYITY 10 MiKpPOKpPeOUTYBaHHS
MO3Ke CIIPUSITU JOCITHEHHIO 11ijieili eKOHOMIUHOIO 3pocTaHHs An6aHii IIIXOM CTBOPEHHST HOBUX MiAIIPUEMCTB, pO60UMX
Micllb i TMiJBUIIEHHsS eKOHOMIYHOi MpPOAYKTMBHOCTI. Ha OCHOBi MOpiBHSIIPHOTO aHai3y OTPUMMAaHUX pe3y/abTaTiB i
paHillle MMPOBeNEeHUX AOCTiIKEHb OyJ0 PEKOMEHJIOBAHO PO3INMPUTH OOCTYIT A0 MiKpodiHaHCYBaHHS 3a JOIIOMOIOI0
HOPMAaTUBHO-TIPABOBMX aKTiB, [0 CIIPUSIIOTh PO3IIUPEHHIO MiKPOKPEAVTHMX MTOCTYT, TOJATKOBYX ITiJIbT a0 IMapTHEePCTBA
3 MiXKHApOOHMMM opraHisamisiMu. Takoxk 6y/I0 peKOMEHIOBAHO ITiIBUIIUTU PiBeHb CIIPaBeIJIMBOCTI IIJITXOM HaJaHHS
piBHOTO AOCTYITy A0 BapiaHTiB (GiHAHCYBaHHS [JIS BCiX TIPyN HaceleHHS, BKIOYAKUM KiHOK Ta MiJIPUEMIIIB 3
yycaa MeHIIMH. Xoya Ile AOCTIIKeHHS IT0Ka3aj0 CUJIbHMII B3a€MO3B’SI30K, HEOOXimHI IMMOJaablIi IOCTiAKeHHS [IJIsS
BCTAHOBJIEHHSI TIPUUYMHHO-HACTIIKOBOTO 3B’SI3KY Ta BMBUYEHHS JONATKOBMX (DAKTOPiB, IO BIUIMBAIOTH HA 3POCTAHHS
BaJIOBOT'O BHYTPILITHBOTO MTPOAYKTY. 3arajioM, JOCTiIKeHHS MiJKPecanIo Heo6XiJHiCTh MiaTpMMKM (GiHAHCOBOT MO TUKMA
Ta MOCTIAHMUX OOCTiIKeHb /i1 ONTMUMi3allil posi MiKpDOKPeIUTYBaHHS Y CTaJIOMY PO3BUTKY
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Optimising online sales for small and medium-sized businesses:
Integrating e-commerce and digital marketing

M Abstract. Small and medium-sized enterprises (SMEs) play a fundamental role in ensuring the effective development
of the country’s economy, which is why the analysis of existing problems and challenges for them always remains a
relevant issue for each country. Within the framework of this study, it was decided to assess the opportunities to improve
the optimisation of e-commerce for SMEs, which became the main goal of the work. The primary research methods
used were forecasting and systematic analysis, which made it possible to identify the most promising development
strategies and predict the impact of technological integration on SME performance. Using statistical data from national
and international sources, the study analysed the current state and projected growth of e-commerce in Kazakhstan. The
analysis revealed that the share of SMEs in Kazakhstan’s gross domestic product steadily increased, while the volume
of e-commerce in retail trade reached 3,156.4 billion tenge in 2024, and 2,443.4 billion tenge in services. The share
of e-commerce in total retail trade rose to 16.6%. Social media also plays a growing role in SME marketing strategies,
with 76% of the population using social networks in 2024, projected to exceed 90% by 2028. The study proposed a
set of optimisation approaches, including establishing customised e-commerce platforms, leveraging social media for
direct sales, employing SEO and mobile optimisation, and applying content marketing strategies. While advanced tools
such as artificial intelligence and augmented reality were found to offer considerable benefits for customer interaction
and personalisation, their implementation is often hindered by financial constraints. Therefore, alternative low-cost
strategies were also outlined. The conclusions obtained within the framework of the study can be used to more effectively
shape the country’s policy in the development of SMEs, as well as for business representatives themselves to more
efficiently manage the online sales component in the enterprise
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N INTRODUCTION

Optimising online sales plays a critically important role in
the success of small and medium-sized enterprises (SMEs).
It is a process aimed at improving all aspects of a compa-
ny’s online presence to increase sales and enhance user
experience. Primarily, it is one of the methods of achieving
a higher level of competitive advantage compared to oth-
er companies. Optimising online sales is a fairly complex
system, which includes increasing the company’s visibility
among potential customers, improving conversion rates,
enhancing user experience with interacting with the com-
pany’s products, working on social media promotion, etc.
Considering the role of this component and its complexity,
the formation of recommendations to increase the efficien-
cy of online sales for SMEs remains relevant. In the context
of this study, the assessment was conducted based on data
from Kazakhstan, where SMEs are very actively developing.

Numerous scholars have been studying enterprise de-
velopment issues in Kazakhstan. For instance, M. Sadyro-
va et al. (2021) examined the possibilities for SMEs consid-
ering the potential implementation of innovative systems.
They also noted some problems in the country regarding
the development of such companies (underdeveloped busi-
ness environment, obstacles to the implementation of new
technologies, insufficient efforts from the authorities in
technology development), yet they provided insufficient
recommendations to address all these negative aspects.

T. Bekzhanova et al. (2023), on the other hand, assessed
the development of SMEs and their impact on unemploy-
ment dynamics in Kazakhstan. They emphasised the sig-
nificant role of SMEs in national economic development,
global economic growth, and job creation, as well as de-
scribed the support measures they need to effectively de-
velop in modern conditions. A. Kireyeva et al. (2021) eval-
uated the factors determining the innovation potential of
Kazakhstani enterprises. The analysis showed the limited
impact of competition on the development of innovative
products, as well as the importance of increasing the level
of qualification among enterprise employees. However, no
recommendations were provided for enterprises and gov-
ernmental authorities of the country.

In the study by S. Zamanbekov et al. (2020), the for-
mation and functioning of industrial clusters in Kazakh-
stan were evaluated, emphasising the integration of SMEs
with larger businesses to create additional opportunities
for the development of both forms of business. Scholars
developed practical approaches and recommendations to
increase the efficiency of this integration through the use
of models such as franchising and outsourcing, yet little
attention was paid to examining the downsides of such in-
tegration. A. Syzdykova et al. (2021) described the positive
and negative aspects of SMEs development in Kazakhstan,
paying special attention to geopolitical factors and access
to financing for such companies.

Thus, a significant number of scholars conducted
research related to the analysis of SMEs development in
Kazakhstan. In most of them, attention was also paid to
assessing the innovative component, which is an integral
part of the country’s SMEs development. However, taking
into account additional factors in the analysis and form-
ing a new perspective on how the development of this
sphere should occur, and which aspects deserve special
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attention, remains relevant. The aim of this study was to
assess the current opportunities for optimising e-com-
merce for SMEs in Kazakhstan.

® MATERIALS AND METHODS

Within the framework of the study, a large amount of sta-
tistical data was used, which, in one way or another, de-
scribed the state of SMEs in Kazakhstan. The main source
of information for these data was the official website of the
Bureau of National Statistics Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan (2024a). With
its help, the share of SMEs in the country’s gross domestic
product (GDP) was estimated. This source was crucial for
analysing the economic contribution of SMEs to the na-
tional economy. Additionally, data were assessed that par-
tially characterise the development of e-commerce in the
country as a whole, including the volume of retail trade in
this sphere and its share in the total volume of trade. These
data were sourced from the Bureau of National Statistics
Agency for Strategic Planning and Reforms of the Repub-
lic of Kazakhstan (2024b), which provided insights into the
growth and significance of e-commerce for SMEs. Anoth-
er source of information used in the study was the Stat-
Counter (2024) website. It contains information regarding
the prevalence of social networks in Kazakhstan (such as
Instagram, Facebook, and others), which was evaluated to
draw conclusions about the feasibility of using a particular
network in forming a marketing strategy. It is worth noting
that the data on the website are presented on a monthly
basis. However, quarterly information was used for the pur-
poses of the study. For this, the average value for 3 months
was calculated, as shown below:

_ (Mptmpy1+Mpyg)

Qy = T e, (1)

where Q, - quarterly value of the indicator; m - monthly
value of the indicator. Although such calculation does not
allow obtaining an exact value (for this, it would be nec-
essary to have the original data), however, it is sufficient-
ly close to reality for conducting analysis. Data regarding
the use of social networks in Kazakhstan were also sourced
from the Statista (2024a), concerning the percentage of
the population using these platforms. It is worth noting
that the data on the website are presented for the period
from 2018 to 2028, meaning that the data from 2024 are
projected. This was also taken into account when forming
conclusions in the study. All constructions and calcula-
tions were carried out in Microsoft Excel. Additionally, the
Kazakhstani inflation rate data, which comes from Statis-
ta (2024b), offers a thorough summary of inflation patterns
from 1998 to 2028 and is a useful tool for examining the
economic environment in which SMEs function.

The study employed a significant number of research
methods. Comparison was used to assess different ap-
proaches to optimising online sales for SMEs, describ-
ing their drawbacks and advantages. Forecasting allowed
drawing conclusions about the potential development of
SMEs and the e-commerce sector in Kazakhstan in the
future, assuming the continuation of current trends ob-
served at the moment and over the past few years. System-
atisation, in turn, was used to assess the peculiarities of
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e-commerce in Kazakhstan within a unified data system,
where they interact with each other. Through abstraction,
it was possible to limit the number of factors evaluated in
the study to make the conducted analysis more precise.
Descriptive method was used to characterise the peculiar-
ities of online sales development among SMEs in Kazakh-
stan, assessing their main features. The graphic method
was used to visualise various types of data through charts.
For the same purposes, the tabular method was also used,
although it depicted other types of data that would not be
as easily understood in graphs.

W RESULTS
If the role of SMEs is to be generally described, they
are of crucial importance for the economic and social

N. Aidargaliyeva et al.

development of countries, contributing significantly to
GDP, job creation (including in remote regions), and inno-
vation development. They contribute to sustainable devel-
opment and improvement of living standards by reducing
regional disparities and increasing tax revenues. The ad-
aptability of SMEs allows them to implement innovations
faster than large companies, thereby quickly adjusting to
new operating conditions. Their growth enhances market
competition, the quality of goods and services, as well as
production efficiency, making the country more attractive
to foreign investors. Therefore, finding new growth points
for SMEs is always relevant. The state of SME development
as a whole can be assessed using the indicator of the share
of SMEs in Kazakhstan. This information is presented
within the framework of Figure 1.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 1. Share of SMEs in Kazakhstan’s GDP from 2005 to 2023, %
Source: compiled by the authors based on Bureau of National Statistics Agency for Strategic Planning and Reforms of the

Republic of Kazakhstan (2024a)

As can be seen, the share of SMEs in GDP is grad-
ually increasing, highlighting their growing role. Such
trends are generally beneficial for sustainable economic
development, for the reasons already described earli-
er in the paper. In the process of development of such
companies, competition between them is also increas-
ing, hence the need to find new methods to improve

their position in the market. Since e-commerce is also
one of these methods, finding ways to optimise it is an
important part of the development of this type of com-
panies in current environment (Kryvovyazyuk, 2023).
It is also worth considering the data in the context of
e-commerce development in Kazakhstan. This informa-
tion is shown in Table 1.

Table 1. Selected data on the development of e-commerce in Kazakhstan from 2015 to 2024

Years 2015 | 2016 | 2017 | 2018 | 2019

2020 | 2021 2022 2023 2024 Change, %

Volume of
e-commerce (retail
trade), billion tenge

50.9 78.5 106.9 | 144.6 | 206.3

476.7 482 1,963.5 | 2,439.8 | 3,156.4 6,104.7

Volume of
e-commerce
(services) billion
tenge

39.2 80.2 70.4 136.1 121.2

209.2 | 3499 | 1,186.5 | 1,602.6 | 2,443.4 6,133.1

Volume of
e-commerce (retail
trade), considering

inflation, billion
tenge

50.9 68.5 86.9 110.8 | 150.2

325 | 304.3 | 1,078.2 | 1,263.7 | 1,563.4 2,969.1

Volume of
e-commerce
(services) taking
into account
inflation, billion
tenge

39.2 70.0 57.2 104.3 88.2

142.6 | 220.9 651.6 860.2 1,290.1 3,190.5

Share of
e-commerce in total | 0.8 1 1.2 1.4 1.8
retail trade, %

4.1 3.6 12.5 12.7 14.1 1,662.5

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

Republic of Kazakhstan (2024b), Statista (2024b)
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As shown in Table 1, the volume of e-commerce trad-
ing in Kazakhstan has been rapidly increasing. By 2024,
this trend has continued with even more notable growth,
resulting in the e-commerce share of total retail trade
volume rising to 16.6%. Therefore, it is not surprising
that the role of e-commerce has been rapidly increasing
recently, especially for SMEs. Optimising online sales in
SMEs through integrating e-commerce and digital mar-
keting involves several key strategies and technologies.
For instance, a store should either create its own e-com-
merce platform or have a store on a third-party platform.
Each of these approaches has its pros and cons. For exam-
ple, a custom-built platform allows full customisation of
design, structure, and user experience to align with the
store’s brand and values (Savytska et al., 2024). Direct
customer interaction enhances understanding of custom-
er needs. Additionally, the website will feature only prod-
ucts or services from one store, potentially increasing
sales and customer loyalty when approached correctly.
Furthermore, without the need to pay marketplace com-
missions, higher margins can be maintained, or prices can
be lower compared to competitors.

However, this method has its downsides. In particular,
developing and launching a custom platform may require
significant investments, which SMEs often lack, especially
at the initial stage. Costs are also needed for ongoing traffic
generation and website technical maintenance, which will
occur regularly. Therefore, this approach is not suitable
for all SMEs, and they more often choose the marketplace
option. Nevertheless, over time, the number of companies

with their own stores is likely to increase as the process of
their creation and maintenance becomes streamlined.

An alternative to using an e-commerce platform
without creating one is to establish a store on social me-
dia platforms such as Instagram, TikTok, and similar ones.
Utilising e-commerce on social media opens up wide-rang-
ing opportunities for businesses in sales, marketing, and
customer interaction. By sharing content, videos, photos,
and reviews, brands can attract attention and stimulate
interest among potential buyers. Social media platforms
also offer advanced advertising targeting tools, allowing
businesses to reach specific consumer groups based on
interests, demographics, geographic location, and other
parameters. This increases the effectiveness of adver-
tising campaigns and profitability (Hasani et al., 2023).
Moreover, many social platforms provide functionality
where users can view products and make purchases with-
out leaving the social network; they also offer tools for
analysing advertising campaigns and applying some so-
cial media-specific features that can also be used for mar-
keting purposes (for example, conducting live streams).
All these factors contribute to the high popularity of such
platforms among SMEs and individuals who often do not
officially register their activities. Therefore, competition
on such platforms is also high. Despite this, social media
platforms are already perceived as an integral part of mar-
keting strategies for any companies in current realities. It
is worth analysing data that evaluates the use of various
social media platforms in Kazakhstan. This information
is shown in Table 2.

Table 2. Use of social networks in Kazakhstan by quarter in the period from 2021 to 2024, %

Period YouTube Pinterest Facebook Instagram Twitter VKontakte Other
2021 Q3 16.3 14 12.6 18.6 14.3 14.8 9.4
2021 Q4 22.8 22.7 14.1 10.7 8.8 14 6.9
2022 Q1 23 15.4 25.4 13.9 8.5 9.3 4.5
2022 Q2 25.6 17.1 16.6 14.7 13 9.1 4.0
2022 Q3 22.9 17.5 17 15.7 12.4 10.2 4.4
2022 Q4 21.8 24.4 14 10.6 12.7 10.5 6.2
2023 Q1 23.7 23.6 15.3 10.1 14.1 8.2 5
202302 20.6 19 19.1 12.3 15.6 8.6 4.9
2023 Q3 16.9 17.2 18.6 17 10.6 15.1 4.7
202304 17.8 29.5 18.8 8.6 11.3 9.4 4.6
2024 Q1 17.3 27.1 19.3 12.3 9 10.2 4.9

Source: compiled by the authors based on StatCounter (2024)

As can be seen from Table 2, the main social networks
that are popular in Kazakhstan are Pinterest, Facebook,
and YouTube. However, a more or less adequate marketing
campaign can be conducted on Facebook and Instagram,
although creating a page on any social network is impor-
tant. Perhaps an effective option is still also the creation
of a YouTube channel, but for this, the type of activity of
the company must also be suitable. Also relevant is data
on what proportion of the general population uses social
media. This data can be seen in Figure 2.

As can be observed from Figure 2, the percentage of
the population using social media in Kazakhstan is grad-
ually increasing. The data indicate that by 2028, over 90%
of the population will be using social media. Currently, this
figure is almost 76%, which is also a significant indicator,
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indicating the relevance of using such an approach for prod-
uct promotion. However, the fact that even greater growth
of this value can be expected in the future confirms its
relevance. Search engine optimisation (SEO) for an SME’s
online store is also a key component of a successful digital
marketing strategy (in case the SME has its own website). It
helps improve the visibility of one’s website in search en-
gines, leading to increased traffic and, consequently, sales
growth (Sharabati et al., 2024). Optimisation can be achieved
through enhancing various functions. One of them is tech-
nical optimisation: speeding up page loading, adapting de-
sign, increasing website security (Si et al., 2025). Attention
should also be paid to content. It is advisable to hire special-
ists who will use relevant keywords in texts, headings, meta
tags, and image attributes, regularly publish useful content
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that addresses the queries and needs of one’s target audi-
ence, and provide detailed descriptions of products and their
characteristics. Other important aspects include focusing on

100
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customers from specific regions, analytics, and monitoring
of customer behaviour, optimising website performance on
mobile devices (Fitriasari et al., 2024).
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Figure 2. Share of the population using social networks in the period from 2018 to 2028 (forecast), %
Note: * - forecast value generated by representatives of the statistical website Statista

Source: compiled by the authors based on Statista (2024a)

Another important aspect of online sales optimisa-
tion is the creation of quality content marketing (Almei-
da Lépez et al., 2022). Its main role is to attract and retain
customers. An effective content marketing strategy can
improve brand visibility, build trust, and stimulate sales.
Some recommendations for optimising content marketing
include assigning a dedicated employee responsible for all
aspects of this part of the business. Although this may in-
cur costs, it significantly increases advertising efficiency
and thus allows for revenue growth. The content manager
should clearly understand the needs of the business’s tar-
get audience and be able to segment it. Additionally, they
should have skills in content creation: both visual and tex-
tual components (although content creation components
can be outsourced). By using available tools (social media
advertising, websites, email newsletters, or even collabora-
tion with influencers), the goal of such an employee should
not only be to promote products but also to build a specific
community around them. Although achieving such results
is quite challenging, it is worth striving for in the long run.

Another aspect is optimising customer relationship
management and marketing automation. Implementing
and optimising these systems allows automating routine
tasks, better understanding customer needs, and increas-
ing their loyalty. In general, there are plenty of opportuni-
ties to automate customer interaction. The newest among
them is artificial intelligence, which can act as a conver-
sational partner for customers, analyse the information
provided by them, and draw appropriate conclusions. This
also allows for personalised services or products for each
individual customer. Therefore, implementing artificial in-
telligence in enterprises to solve various tasks is generally
quite effective, but it is still a rather expensive solution,
which may not be accessible to many enterprises. However,
there are other solutions, such as chatbots, which are less
effective but can also help address some issues that arise.

Some other tips that can make the process of purchas-
ing goods or services more enjoyable and thus increase
sales can be noted. For example, using location data of
customers to send them personalised messages and offers
when they are near a physical store. The implementation
of augmented reality (AR) technology, which allows try-
ing out products before making a purchase, can also be

beneficial. Due to the increasing adoption of cryptocurren-
cies among the population, enabling payment with them
can also be effective. In general, there are quite numerous
approaches to make the process of purchasing goods and
services more convenient for users. The question often lies
in how accessible it actually is for small businesses. Thus,
they must make decisions on their own regarding which of
these approaches they have the ability to use and which
ones they cannot use.

m DISCUSSION
Overall, recommendations for SMEs have largely been de-
scribed earlier in the paper. It can be summarised that to in-
crease the efficiency of their operations, companies should
pay more attention to the implementation of digital tech-
nologies, which can enhance their capabilities in terms of
sales growth. It is also worth paying more attention to mar-
keting issues, using different approaches to potential cus-
tomers to make their interaction with the business as pleas-
ant as possible. Such an approach will help increase SMEs’
sales and improve their market position compared to other
companies. It is also worth mentioning separately the place-
ment of their company pages on various social networks,
building a community around the product or enterprise,
and expanding the customer base using these platforms.
The significant role of SMEs in the qualitative develop-
ment of countries and regions was emphasised by C. Erdin
& G. Ozkaya (2020). The study showed that regions with a
high level of prosperity often have a higher share of SMEs,
indicating their importance for economic development.
The authors also emphasise the key role of SMEs in innova-
tion development across the country, considering it a crit-
ical aspect for enhancing the competitiveness of national
products in the modern world. F. Manzoor et al. (2021), in
turn, investigated the role of SMEs in the development of
rural areas in developing countries, highlighting the need
to consider specific factors and rural characteristics. They
concluded the importance of analysing the relationship
between SME development and improving life in rural ar-
eas. Within the framework of this study, the role of SMEs
in the development of the country, including their role in
the development of rural territories, was described, as such
companies have more flexible opportunities to create jobs
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in rural areas and provide income opportunities for local
populations. This is another reason why stimulating the
development of such enterprises is relevant.

E.E. Beaton & E. Dowin Kennedy (2021) discussed
how social enterprises can address market failures
through strategies like market mending, which SMEs can
also adopt in their e-commerce ventures. This concept
helps SMEs balance market deficiencies and economic
challenges while optimising their market positions. By
combining social responsibility with economic engage-
ment, SMEs can foster sustainable growth and contribute
to both local and global markets.

S.K. Naradda Gamage et al. (2020) highlighted strate-
gic responses SMEs can use to thrive in a competitive, glo-
balised economy. Their focus on adaptability and innova-
tion aligns with this paper’s recommendations for SMEs to
embrace digital technologies and marketing strategies to
improve their market positioning. The adoption of e-com-
merce platforms is crucial for SMEs to remain competi-
tive and resilient. Further complementing this discussion,
R. Stekelorum (2020) emphasised the importance of CSR
practices in enhancing SME competitiveness, particularly
within supply chains. This study offered a framework for
SMEs to integrate CSR with marketing strategies, which
can differentiate their brands and build long-term custom-
er trust. In the context of e-commerce, CSR becomes a key
component of creating positive brand perceptions and en-
suring business sustainability.

The evaluation of the impact of e-commerce and dig-
ital marketing implementation strategies on the finan-
cial performance and sustainability of micro-, small, and
medium-sized enterprises (SMEs), particularly during the
COVID-19 crisis, was conducted by J. Gao et al. (2023). Eval-
uating preliminary information, they found a significant
positive impact of e-commerce usage on the sustainability
indicators of companies. Companies that actively began
using e-commerce platforms in their operations showed
significantly better performance indicators compared to
others, indicating the need to transition from tradition-
al business models to e-commerce (Adam & Alarifi, 2021;
Sabaih et al., 2021). Similar conclusions were also drawn
by B.H. Sugiharto (2024), who concluded that e-commerce
has a significant positive impact on companies’ sustain-
ability indicators. This study did not focus much on how
SMEs use such technologies, but it was also noted that in
modern conditions, the use of e-commerce significant-
ly improves their market performance and competitive-
ness. This trend was echoed by B.H. Sugiharto (2024), who
found that SMEs using e-commerce platforms exhibited
enhanced competitiveness and market performance. Such
findings point to the critical need for SMEs to transition
from traditional business models to e-commerce, aligning
with the ongoing digital transformation of global econ-
omies (Istrefi et al., 2025). In this context, V. Gvozdyt-
skyi (2023) emphasised the importance of digital tools in
driving business growth, particularly in response to ex-
ternal challenges such as geopolitical instability and the
COVID-19 pandemic. An analysis underlines the necessi-
ty for SMEs to adapt their e-commerce strategies to local
conditions, a perspective that resonates with the situation
in Kazakhstan, where e-commerce is increasingly becom-
ing a key driver of economic resilience.
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S. Wahyuni et al. (2020) and M. Thnatenko et al. (2023)
analysed the implementation of e-commerce in the differ-
ent sized enterprises. The researchers emphasised the ac-
tive digitalisation of businesses in the studied region, where
the main motives for integrating e-commerce are innova-
tive development, operational optimisation, the need to
increase marketing efficiency, and expanding the potential
market. The use of e-commerce contributed to increasing
the competitiveness of SMEs due to economic efficiency
and improving interaction with consumers. However, com-
panies face difficulties, including consumer distrust and in-
ternet infrastructure problems. This study also showed that
e-commerce usage in Kazakhstan is constantly increasing.
The reasons for this are similar to those noted in this work:
the need to increase business efficiency and gain a more
competitive market position. The main problem in this con-
text often becomes a lack of funding, which, however, can
be addressed through government intervention. Therefore,
more active implementation of digital technologies and
e-commerce is an effective way to increase the efficiency of
SMEs’ operations in the country as a whole.

The study by Y. Amornkitvikai et al. (2022) examined
sustainable e-commerce development among SMEs in
Thailand, highlighting key trends such as the use of so-
cial networks, delivery services, and the increasing signif-
icance of the B2B segment. The researchers emphasised
the positive impact of e-commerce on the country’s sus-
tainable development but also pointed out existing prob-
lems. This study did not focus on assessing the impact of
e-commerce on sustainable development. However, it is
worth noting that due to the more active use of advanced
technologies in enterprises, more active use of e-com-
merce can be observed, thereby positively impacting sus-
tainable development.

The possibilities of optimising the use of e-commerce
as a marketing environment for online stores in the city of
Medan were studied by F. Safrin & F. Simanjorang (2023).
The researchers noted that the most popular e-commerce
platforms for marketing in the region were Instagram,
Shopee, and TikTok. They identified several factors that are
important for attracting users. They highlighted the sim-
plicity of order processing, the effectiveness of payment
systems, fast and easy product delivery, and the presence of
high-quality visual components of the products being sold.
Additionally, communication with customers, conducting
promotional activities, and other similar actions were not-
ed to play an important role (Sadeeq et al., 2020). Further-
more, it is important to optimise the products created for
each market segment, as well as the approach to their ad-
vertising. Thus, each product may sell differently on each
platform, which should also be taken into account when
forming a strategy. This study also mentioned the role of
social networks in the development of SMEs. However, such
promotion methods have their drawbacks, primarily due
to high competition in promoting products on social net-
works. Therefore, such enterprises should carefully work
on their strategies for working on such platforms in order
to be able to gain their market share.

The opportunities of using social networks as a market-
ing strategy for SMEs were also assessed by C.C. Lin (2021).
The researcher noted that the main marketing goals for SMEs
at the growth stage are brand awareness, online purchases,
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and sales potential, which can largely be achieved through
social networks. The most effective platform was found to
be Facebook, followed by Twitter, Instagram, and YouTube.
Thus, the researcher recommended using social networks to
maximise marketing efficiency. This study also mentioned
the possibilities of using such technologies to increase mar-
keting effectiveness, and SMEs are indeed recommended to
use them in their promotion strategies.

Marketing promotion strategies for SMEs in developing
countries were described by S.P. Goldman et al. (2020). The
researchers concluded that managers of small online stores
should prioritise targeting foreign markets to increase
business efficiency and sales potential. They recommended
studying foreign markets and using their own advantages
(primarily lower costs) to gain a share of the external mar-
ket. This study did not evaluate the possibility of SMEs in
Kazakhstan entering foreign markets; however, it should
be noted that this strategy could indeed be effective. The
main reason for this is the abundance of certain types of
resources, as well as comparatively low labour costs. How-
ever, there are also challenges in this strategy, particularly
the possibility of selling products to foreign markets due
to geopolitical instability. Assuming a successful entry into
the foreign market, the enterprise can gain a significant ad-
vantage over its competitors.

Consumer segmentation based on their relationships
with online technologies was conducted in the work of
B. Gyenge et al. (2021). They noted that understanding
the cultural and technical characteristics of consumers is
crucial for more effective promotion of new products and
services. Therefore, companies should adapt their social
networks and other resources to specific types of audiences
they intend to interact with (Falahat et al., 2020; Ndubisi et
al., 2021). This study also mentioned that optimising con-
tent for specific consumer groups is an important part of
the marketing strategy. However, caution should be exer-
cised with such experiments, as incorrect interaction with
the public can only worsen the situation.

B CONCLUSIONS

The study justified the role of SMEs in the development of
Kazakhstan’s economy and described the reasons for the
rapid growth of e-commerce. It was shown that adopting a
comprehensive approach to e-commerce and digital mar-
keting requires SMEs to develop their own e-commerce
platforms. Each of these approaches has its advantages
and challenges. On the one hand, creating an individual
platform offers full customisation and direct interaction
with customers, potentially increasing sales and loyalty.
On the other hand, it requires significant investment and
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ongoing expenses for attracting and servicing customers,
which SMEs often lack.

An alternative approach to e-commerce without creat-
ing an independent platform involves using social networks
such as Instagram, Facebook, and TikTok. These platforms
offer SMEs huge opportunities for sales, marketing, and
customer interaction, facilitated by the ability to share con-
tent and use tools to promote their own products. Despite
high competition, social media platforms have become an
integral part of the marketing strategies of almost all com-
panies. It was shown that social networks are becoming
increasingly popular in Kazakhstan each year. In the first
quarter of 2024, Facebook had a user share of 19.3%, while
Instagram remained a popular platform with 12.3% usage.
Meanwhile, the general population’s social media usage has
reached 76%, projected to exceed 90% by 2028. Therefore,
using as many platforms as possible to promote products is
a quality approach to business development.

The research also indicates that the e-commerce in-
dustry is expanding quickly. In 2024, the volume of e-com-
merce in retail trade reached 3156.4 billion tenge, while for
services it amounted to 2443.4 billion tenge. The share of
e-commerce in total retail trade rose to 16.6%, confirming
its growing significance for SMEs. The study also men-
tioned other approaches to increasing SME sales. In par-
ticular, the need for search engine optimisation, technical
improvements to online store functionality, and website
design were described. Special attention was paid to cre-
ating content to retain and attract customers. It was also
concluded that the use of cutting-edge technologies, such
as artificial intelligence, for automating and optimising
some internal processes is important.

For future research, it is relevant to assess the devel-
opment characteristics not only of SMEs but also of others,
especially those traded on the Kazakhstan Stock Exchange
or related to strategically important sectors of the econo-
my (agriculture, pharmaceuticals, engineering). Analysing
their condition will allow for important conclusions about
which sectors of the country’s economy need increased
support from the government and what needs to be done
to strengthen their positions on the international stage.
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OnTuMi3auia oHNanH-NpoaaXiB ANa Malumx Ta cepefHix NiaAnpuUeEMCTB:
iHTerpauis eneKTpoHHOI KoMepuii Ta LMPPOBOro MapKETUHTY

M AHoTauifa. Maui Ta cepenni mignpuemcrsa (MCII) BifirpailoTh OCHOBHY pOJib y 3a0e3reueHHi eeKTUBHOTO PO3BUTKY
€KOHOMIKM KpaiHu, TOMY aHaJli3 iCHYI0UMX ITpo6yieM Ta BUKIUKIB 1T HUX 3aBXIU 3a/IUIIAETHCS aKTyaIbHUM MUTAHHSIM
IUIST KOKHOT Kpainu. Y paMKax IIbOTO JOCTiIKEeHHS 6yl0 BUPINIEHO OLiHUTY MOXK/IMBOCTI IMOKpaIlleHHs ONMTUMi3allii
eJIeKTpOHHOI KoMmepiiii mast MCII, mo CTajio OCHOBHOIO MeTOl pPo60TM. OCHOBHMMM METOAAMM AOCTiIKEHHS Oyiu
MPOTHO3YBAaHHSI Ta CUCTEMHMUIA aHali3, SKi JO3BOAMIM BMU3HAUUTU HAaii6GiIbII IepCIeKTUBHI CTpaTerii po3BUTKY
Ta CIPOTHO3YBATU BIUIMB TeXHOJMOTiYHOi iHTerpanii Ha edexTuBHicTb MCII. BUKOPUCTOBYIOUM CTaTUCTUYHI AaHi 3
HaI[iOHAJbHMUX Ta MiKHAPOIHUX JKepes, y AOCTiIKeHHi Oy/Jo mpoaHali30BaHO MOTOYHMII CTAaH Ta OUYiKyBaHi TeMITU
3pOCTaHHS eeKTpPOHHOI KoMmepiii B KasaxcraHi. AHasmi3 mokasas, mo uvactka MCIT y BBII KasaxcraHy cra6inbHO
3pocTasa, Tofi SIK 06CAT eJIeKTPOHHOI KoMepIlii B po3apiOHiit Toprismi mocsrHyB 3 156,4 minbspaa Tenre y 2024 porii,
a B cdepi mocayr — 2 4434 minbsipma TeHre. YacTka eJIeKTPOHHOI KoMepIlii y 3arabHOMY 06¢s13i po3api6Hoi Toprisiti
3pocna 1o 16,6 %. ColianbHi Mepexi TaKOX BifirpatloTh 3pOCTaryy posib y MapkeTUHroBux crparerisx MCII, ockinbku
76 % HaceleHHS BMKOPUCTOBYBaaM coliiaiabHi Mepexi y 2024 pori, a 7o 2028 poKy IpOTrHO3YETHCS MepeBUIEeHHS
90 %. Y moctimkeHHi 6y/I0 3aIIpOIIOHOBAHO HM3KY IMiAXOMiB A0 ONTMMI3allii, BKIOYal0UM CTBOPEHHS iHAMBiLyaIbHUX
1aTGopm IJ1s1 e/IeKTPOHHOT KOMePILii, BUKOPUCTAHHS COIliaIbHUX MePEX JIJIs MPSMOTO0 MPOoAaxy, 3actocyBaHHs SEO Ta
MO6iNbHOT OnTMMi3allii, a TAKOX BITPOBAIKEHHS CTPATeTiii KOHTEHT-MapKeTUHTy. Xoua repeqoBi iHCTpyMeHTH, TaKi SIK
IITYYHUII IHTEJIeKT Ta IOTTIOBHEHA PeabHiCTh, MOKYTb 3HAYHO IMOKPAIIUTHM B3a€MO/i0 3 KJIiEHTaMM Ta TIepCOHaTi3aIlio,
iX BIPOBAIKEHHSI YaCTO YCKJIAMHIOEThCS DiHAHCOBMMMU OOMeskeHHsSMM. TOMY TaKoX Oyiau BM3HAUEHi aJbTepPHATUBHI
crparerii 3 HU3bKMMM BUTpaTamMmu. OTpUMaHi BUCHOBKY MOXKYTb 6y TV BUKOPUCTAHI 17151 6ibII e(heKTUMBHOTO (hopMyBaHHS
MOMITUKY KpaiHu momo po3BuUTKy MCII, a TakOX JJIs1 caMMX MiANPUEMIIIB i3 MeTOI0 6iblll eeKTUBHOTO YIIPaBIiHHS
OHJIAIH-TIpOAA’kaMy B MiATIPUEMCTBAX
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Technical solutions for improving the sustainability of energy systems
as a component of the state’s economic sustainability

M Abstract. The destruction of Ukraine’s energy systems as a result of the fighting caused significant economic losses,
which made it necessary to assess their impact on industry, the business environment and macroeconomic stability. The
purpose of the study was to determine the main economic consequences of destabilisation of energy infrastructure and
evaluate the effectiveness of technical measures for its restoration. It was found that power outages caused a 40% decrease
in production capacity in metallurgy, 35% in the chemical industry, and 28% in mechanical engineering, which led to a
reduction in exports, job losses, and a slowdown in economic growth. The increase in the cost of energy resources and
logistics costs led to an increase in the cost of production by 10-15%, which negatively affected the competitiveness of
enterprises. In 2022, the price of electricity reached 1,800 UAH/MWHh, and in 2024 it increased to 3,100 UAH/MWh, which
created an additional financial burden on the manufacturing sector and households. Analysis of investment flows showed
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Technical solutions for improving the sustainability of energy systems...

a reduction in foreign capital investment to USD 2 billion in 2022 and a partial recovery to USD 5.2 billion in 2024 due
to international financial support. The economic benefits of implementing measures to modernise the energy system,
in particular, the introduction of autonomous energy sources, the creation of microgrids and storage systems, which
will reduce electricity losses by 15-20% and increase the stability of energy supply, were studied. The use of cost-benefit
analysis confirmed the cost-effectiveness of such measures, since the cost-benefit ratio exceeded 1.6. Mechanisms for
financing reconstruction, including state and international programmes, were proposed, which can cover up to 70% of the
costs, which will help to stabilise the energy sector and restore economic activity

M Keywords: military operations; financial costs; investment attractiveness; business environment; infrastructure

modernisation

N INTRODUCTION

The armed aggression against Ukraine caused a large-
scale destruction of energy infrastructure facilities, which
caused significant challenges for the functioning of the
economy, in particular, in terms of providing industry,
transport, utilities, and critical infrastructure facilities
with stable energy supply. Energy destabilisation during
the war period became a systemic threat to the economic
security of the state, increased the dependence of produc-
tion processes on external factors, and created barriers to
investment activity. The problem of sustainability of ener-
gy systems in the context of armed conflict required quan-
titative substantiation and adaptation to the conditions of
long-term economic recovery.

Within the framework of modern economic discourse,
the concept of economic stability is defined as the abili-
ty of the national economy to adapt to shocks and ensure
reproduction at the strategic level in the context of crisis
impacts (Dykha et al., 2024). One of the key prerequisites
for such stability is the stability of the functioning of ener-
gy systems, in particular, their ability to maintain contin-
uous power supply with partial or complete failure of indi-
vidual generation, transmission, or distribution facilities.
In this context, the categories of energy security, energy
autonomy and technical stability of energy systems are
used, which require a comprehensive economic analysis,
considering the costs of modernisation, substantiation of
investment decisions, and assessment of the benefits of
implementing new technical solutions.

The analysis of scientific sources demonstrated the
focus on the aspects of energy security, macroeconomic
stability, and investment attractiveness of Ukraine in the
context of armed conflict. The study by Y. Chen et al. (2024)
investigated the importance of macroeconomic stability
for sustainable development, with a focus on the relation-
ship between energy policy and growth dynamics. However,
this study did not provide an assessment of the economic
impact of energy infrastructure disruptions on production
activities and the business environment. The paper by
O. Kubatko et al. (2023) focused on the threats to energy
and economic security that arose as a result of military op-
erations. Approaches to strengthening the sustainability of
the energy sector have been developed, but no quantitative
assessment of the economic losses caused by rising energy
costs or the impact of these changes on investment activity
in the generation sector, has been carried out. A. Yakym-
chuk et al. (2022) presented a conceptual model of ener-
gy security management in the face of threats, but did not
cover the financial aspects of implementing technical solu-
tions, in particular, the feasibility of various scenarios for
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the reconstruction of energy facilities from the standpoint
of their economic efficiency was not evaluated.

Predictive modelling of the macroeconomic situation
in Ukraine after the start of a full-scale invasion, carried
out by O. Dobrovolska et al. (2024), covered the dynamics
of the main economic indicators. However, the instability
of energy supply as a separate factor affecting inflation-
ary processes, employment, and investment inflows was
not properly considered. The study by O. Kovalchuk et
al. (2024) applied machine learning methods to model
economic security, considering the interdependencies be-
tween key macroeconomic variables. However, the study
did not consider the structural transformations caused by
the disruption of energy systems, which limited the ability
to interpret the results in an applied context. Comparative
analysis of the levels of economic security in Ukraine and
the countries of the European Union, conducted by V. To-
kar (2024), provided an idea of key indicators of sustaina-
bility, but did not cover the specifics of the economic con-
sequences of the destruction of energy infrastructure. The
mechanisms used for its restoration in European countries
were also insufficiently analysed.

The study by Y. Kuchmak et al. (2024) considered the
regulatory and legal instruments for ensuring the econom-
ic security of Ukraine. However, the focus was not on the
financial risks that arose as a result of energy instability
or the effectiveness of state support for the energy sector.
A.Kucher & V. Mazurenko (2024) analysed threats to indus-
trial enterprises in the context of economic security, while
the impact of power outages on the financial viability and
competitiveness of producers, and adaptive strategies used
to mitigate energy risks, remained outside the scope of the
analysis. The study by V. Panchenko et al. (2024) concerned
the macroeconomic impact of global financial crises, in
particular in Ukraine. It did not consider the consequences
of energy destabilisation as a factor that significantly af-
fects the economic balance in emergency situations. V. Lyt-
vynchuk & T.Y. Kolomiiets (2024) analysed macroeconomic
indicators after the start of a full-scale invasion, but as-
pects of investment in the restoration of energy capacities
and financial mechanisms for stimulating the modernisa-
tion of the energy sector remained out of consideration.

In general, the available research allowed forming an
idea of the general macroeconomic and security contexts
of the functioning of the energy sector of Ukraine in the
context of the crisis. A number of gaps were identified, in-
cluding the lack of a comprehensive approach to assessing
economic losses caused by the destruction of energy infra-
structure; insufficient analysis of the relationship between
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energy instability, investment activity and the business
environment; limited coverage of the economic efficiency
of technical solutions aimed at improving the stability of
the energy system in the post-crisis period. The purpose
of the study was to substantiate the economic feasibility of
implementing technical solutions to improve the stability
of Ukraine’s energy systems in the context of their partial
or complete destruction as a result of armed conflict.

B MATERIALS AND METHODS

The study was of a complex applied nature and was based
on a combination of macroeconomic analysis with an as-
sessment of the technical and economic parameters of the
functioning of the energy infrastructure. The time frame of
the study covered the period before and after the outbreak
of hostilities (2020-2024), which allowed tracking the dy-
namics of economic indicators and assessing the impact of
energy supply instability on the macroeconomic situation.
The analysis covered the assessment of production capaci-
ty losses in key industries, the dynamics of changes in elec-
tricity tariffs, and mechanisms for state and international
financial support for the energy sector.

Data collection was carried out based on official statis-
tical sources, financial reports of enterprises, and analyt-
ical studies of international organisations. Data from the
State Statistics Service of Ukraine (n.d.), World Bank (n.d.),
the Organisation for Economic Co-operation and Develop-
ment (n.d.), the United Nations Development Programme
(n.d.), European Bank for Reconstruction and Develop-
ment (2024) and the National Bank of Ukraine (2025)
were used. In addition, financial estimates and forecasts
presented by the International Monetary Fund (n.d.) were
considered, in particular, regarding the assessment of eco-
nomic risks and macroeconomic adjustments in connec-
tion with energy crises. Analytical data from the Interna-
tional Energy Agency (n.d.) were used to assess the level of
energy security and recommendations for the restoration
of energy infrastructure.

The research methodology included the use of sta-
tistical and economic methods to assess the economic
consequences of the destruction of energy systems and
determine the effectiveness of modernisation measures.
Variational statistics methods were used to estimate
changes in production capacity in key industries, including
determining arithmetic mean values, root-mean-square
deviation, and average error of the arithmetic mean. The
reliability of differences between economic indicators in
different periods was checked using the Student’s t test
with an accuracy of 0.05.

To assess the financial impact of energy supply insta-
bility on industrial enterprises, a correlation analysis with
a statistical significance level of p<0.05 was used. The level
of dependence between changes in the cost of electricity
and the dynamics of production in metallurgy, chemical
industry, and mechanical engineering was determined. In
addition, an analysis of changes in investment activity in
response to the destruction of energy infrastructure was
carried out. To assess the economic efficiency of meas-
ures to improve the sustainability of energy systems, the
cost-benefit analysis method was used. The ratio between
the volume of investment in the modernisation of the en-
ergy system and the potential economic benefits from its
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stabilisation was determined. The analysis covered the fi-
nancial costs of introducing autonomous energy sources,
creating microgrids, and developing electricity storage sys-
tems. The payback rate of these measures and their poten-
tial effectiveness for reducing the risks of emergency shut-
downs and stabilising industrial production were calculated.
Approaches to the interpretation of the results ob-
tained included a comparative analysis of economic loss-
es in regions with different levels of destruction of energy
infrastructure. The influence of the increase in the cost of
electricity on the production costs of enterprises is ana-
lysed and the consequences of the increase in tariffs on the
competitiveness of the industrial sector were estimated.
Changes in logistics costs due to energy instability and its
impact on the cost of transportation of raw materials and
finished products were analysed. The study also applied fi-
nancial analysis methods to assess sources of financing for
the modernisation of energy infrastructure. The effective-
ness of state mechanisms for supporting the energy sector,
in particular, international lending, grant financing and
public-private partnership programmes, was evaluated.
The level of financial burden on the state budget in the case
of various reconstruction scenarios was determined. The
results obtained helped to establish the relationship be-
tween the stability of energy supply and the level of indus-
trial activity, assess the economic benefits of investment
in the modernisation of the energy system, and determine
effective financial mechanisms for its restoration.

M RESULTS

Economic consequences of the destruction of energy
systems and losses from power outages

The destruction of Ukraine’s energy systems as a result of
the fighting caused significant economic losses, which cov-
ered the industrial sector, transport, housing and utilities,
and the business environment. Power outages caused by
damage to the energy infrastructure as a result of Russian
aggression led to large-scale interruptions in production
processes, which affected the volume of output and effi-
ciency of enterprises. A significant part of industrial facili-
ties experienced a shutdown or reduction in production ca-
pacity, which led to a decrease in the level of exports and an
increase in dependence on imported products. As a result,
the structure of production chains has changed, which has
further affected the country’s economic stability.

Unstable power supply has created additional costs for
businesses that have been forced to invest in backup ener-
gy sources, such as diesel generators and battery systems.
This increased operating costs and the cost of final prod-
ucts, which in the long run reduced the competitiveness of
manufacturers in the domestic and foreign markets. High
energy costs have become particularly critical for ener-
gy-intensive industries, in particular, metallurgy, chemical
industry, and mechanical engineering, which have experi-
enced significant reductions in production volumes.

The dynamics of electricity prices is one of the key
economic indicators that affects the cost of production,
the competitiveness of enterprises, and the purchasing
power of the population. Significant fluctuations in the
cost of electricity have long-term consequences for the in-
dustrial sector, services, and housing and utilities. Chang-
es in electricity tariffs in 2020-2024 reflect the impact of
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macroeconomic factors such as military operations, in-
frastructure destruction, restrictions on access to energy

resources, and the need to attract additional financial re-
sources to restore destroyed energy systems (Fig. 1).

e Average electricity price (UAH/MWh)

1,300 1,500

2020 2021

2022

3,100

2,400

1,800

2023 2024

Figure 1. Electricity price dynamics (2020-2024)
Note: data reflects the average price of electricity for industrial consumers
Source: compiled by the authors based on State Statistics Service of Ukraine (n.d.)

In 2020-2021, the cost of electricity remained rel-
atively stable, showing a moderate increase from
1,300 UAH/MWh in 2020 to 1,500 UAH/MWh in 2021. This
was explained by the gradual transition to market pricing
mechanisms, changes in tariff policy, and an increase in
the cost of generation due to inflationary processes. De-
spite the increase in tariffs, the overall level of energy costs
for industrial enterprises and the commercial sector re-
mained acceptable, which contributed to the preservation
of production activity. After the outbreak of hostilities in
2022, there was a sharp increase in the cost of electricity to
1,800 UAH/MWh, which was caused by the destruction of
generating capacities, a reduction in supply in the energy
market, and the need to import electricity. An additional
factor was the increase in the cost of fuel, logistics, and dis-
aster recovery of energy facilities. In the face of a shortage
of electricity, enterprises were forced to increase the cost
of backup energy sources, which additionally affected the
total cost of products and services.

In 2023-2024, the cost of electricity continued to
grow, reaching 2,400 UAH/MWh in 2023 and 3,100 UAH/
MWh in 2024. This was conditioned by a further reduc-
tion in energy capacity, the need to attract significant in-
vestments in infrastructure restoration, and an increase
in the cost of repairing and modernising the power sys-
tem. High electricity prices created an additional burden
on manufacturing enterprises, the transport sector, and
utilities, which led to an increase in the overall level of in-
flation and a reduction in the solvency of businesses and
the population. The transport sector has also been signif-
icantly affected by power outages. Electrified sections of
railway transport suffered disruptions in operation, which
led to delays in the transportation of critical goods, in
particular, raw materials for industry and food products.
Additional costs for diesel fuel and alternative routes in-
creased logistics costs, which negatively affected the cost
of transportation and final products for consumers. In
the face of energy instability, transport companies were
forced to reconsider their business models, which reduced
the efficiency of logistics operations.

Housing and utilities faced rising costs to maintain en-
ergy infrastructure as networks suffered significant damage.
Power outages in cities and villages led to interruptions in

Il-90

the operation of water supply, heat supply, and communica-
tions systems. This not only affected the quality of life of the
population, but also required additional costs for emergency
repairs and alternative means of energy supply. Budget ex-
penditures of local communities to maintain the viability of
critical infrastructure have increased accordingly, which has
limited the ability to implement other social programmes.

The instability of energy supply has affected not
only Ukraine’s macroeconomic indicators, but also the
global economy, in particular, the level of inflation, em-
ployment, and tax revenues. Increased spending on elec-
tricity and fuel has led to higher prices for goods and
services, which has increased inflationary pressures in
countries dependent on energy imports. Businesses that
were unable to adapt to changes in energy supply were
forced to cut staff or suspend operations, which led to an
increase in the unemployment rate. The impact of the
Russian-Ukrainian war on the global energy market was
particularly felt by the countries of sub-Saharan Africa,
where macroeconomic adjustments depended on the
country’s status as an exporter or importer of energy re-
sources. Oil exporters, such as Nigeria and Angola, ben-
efited in the short term from rising world prices, but the
economic benefits were limited by structural problems
and a lack of domestic refining infrastructure, while en-
ergy importers, such as Kenya and Senegal, faced signif-
icant increases in fuel and electricity costs, which wors-
ened the state budget deficit and posed new challenges
to fiscal policy (Taiwo et al., 2024). Reduced production
and reduced commercial activity as a result of ener-
gy crises in these countries have reduced tax revenues,
created additional fiscal pressures and exacerbated so-
cio-economic instability.

The destruction of industrial facilities and power out-
ages has led to a significant reduction in production capac-
ity in key sectors of the economy. The decline in output has
negatively affected export capacity, employment, and over-
all economic stability. The largest losses were recorded in
industries that depend on continuous power supply, such
as metallurgy, chemical industry, mechanical engineering,
and energy. Data analysis allows assessing the dynamics
of capacity reduction in these sectors and identifying the
main factors that affected their stability (Table 1).
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Table 1. Loss of production capacity in key sectors of the economy (2020-2024)

Sector of economy 2020 (%) 2021 (%) 2022 (%) 2023 (%) 2024 (%)
Metallurgy 5 3 40 38 35
Chemical industry 3 4 35 30 28
echanice 2 ; 2 s 2
Energy 1 2 45 42 40

Source: developed by the authors based on State Statistics Service of Ukraine (n.d.), World Bank (n.d.), National Bank of

Ukraine (2025)

In 2020-2021, production capacity in the main indus-
tries remained relatively stable, showing slight fluctua-
tions, which was conditioned by both general economic
instability and the consequences of the COVID-19 pan-
demic. Metallurgy lost 5% of its capacity in 2020 and 3%
in 2021, due to reduced demand for steel products, dis-
ruption of logistics chains, and restrictions on produc-
tion activities due to quarantine measures. The chemical,
mechanical, and energy industries also suffered moder-
ate losses, not exceeding 4%, as most businesses faced a
shortage of raw materials, a slowdown in global trade, and
an uneven recovery in economic activity. The main factors
of influence during this period were changes in domestic
consumption, gradual adjustment of the structure of in-
dustrial production in accordance with market conditions,
and the adaptation of enterprises to new economic reali-
ties after the pandemic.

Since the outbreak of hostilities in 2022, capacity loss-
es in all sectors have increased dramatically. The energy
industry suffered the most, losing 45% of its capacity due
to the destruction of power plants and substations. Metal-
lurgy and the chemical industry also experienced signif-
icant reductions - 40% and 35%, respectively, which was
caused by the destruction of factories, lack of raw mate-
rials, and logistical restrictions. In 2023-2024, there was a
slight recovery, but the level of losses remained high: met-
allurgy - 35%, chemical industry — 28%, mechanical en-
gineering — 22%, energy — 40%. This indicates difficulties
in restoring industrial capacity, the need for large-scale
investments, and the dependence on stable energy supply
to restore production processes.

Special attention should be paid to assessing financial
losses in the regions that have suffered the greatest de-
struction of energy infrastructure. Destroyed power plants,
transformer substations, and power lines caused prolonged
power outages, which made it impossible for enterprises
in these regions to function normally. The need to restore
energy infrastructure requires significant financial invest-
ments, which can be received both from the state budget and
through international financial assistance and investment.

The short-term economic consequences of the de-
struction of energy systems include immediate loss of
production capacity, increased costs of enterprises and
the population for energy supply, and a decrease in the
level of economic activity. The long-term consequences
include changes in the structure of the country’s energy
balance, the need to modernise energy systems, the de-
cline in the competitiveness of some sectors of the econ-
omy, and the transformation of the economic model to-
wards decentralised energy sources. In the context of the
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need for economic recovery, an important task is to en-
sure stable energy supply, which directly affects the func-
tioning of enterprises and the investment attractiveness
of the country. Energy stability determines the future
prospects for economic development and forms the basis
for restoring production, stimulating business activities,
and attracting investment.

Impact of energy system sustainability

on business environment and investment climate

The sustainability of energy systems is a determining fac-
tor for the formation of a stable business environment,
since the level of reliability of energy supply directly affects
the operational activities of enterprises, product competi-
tiveness and investment attractiveness of the country. The
business environment largely depends on the availability
and cost of electricity, which determines the cost of pro-
duction, the consistency of logistics processes, and the ef-
ficiency of resource management. Disruptions in the func-
tioning of the energy infrastructure led to an increase in
enterprises’ costs for backup power supply systems, which
significantly affects financial results and long-term busi-
ness development strategy.

The dynamics of foreign and domestic investment
reflects the impact of economic and political factors on
the country’s investment climate. Domestic investment
is higher due to government support programmes, criti-
cal infrastructure financing, and enterprise capital rein-
vestment, while foreign investment is more sensitive to
macroeconomic risks. In the period 2020-2024, there were
significant fluctuations in capital investment, in particular,
due to the COVID-19 pandemic, the outbreak of full-scale
hostilities, international financial assistance, and econom-
ic recovery measures. The data presented in Figure 2 allow
assessing trends in attracting investment and the potential
for financing energy infrastructure.

The data indicate significant fluctuations in the vol-
ume of foreign and domestic investment in the period
2020-2024. In 2020, investment activity was limited by
the effects of the COVID-19 pandemic, which led to a low
level of foreign investment of USD 3.1 billion, while do-
mestic capital investment remained relatively stable at
USD 11.56 billion. In 2021, there was an increase in both do-
mestic and foreign investment due to the economic recov-
ery after the pandemic, which is confirmed by an increase
in foreign investment to USD 6.5 billion and domestic up
to USD 15.07 billion. This indicates an improvement in the
business climate, an increase in the economic activity of
enterprises and the implementation of state programmes
to stimulate production.
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Domestic investment (USD billion)
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Figure 2. Comparative analysis of changes in foreign and domestic investment (2020-2024)
Note: domestic investment is higher than foreign investment due to the overwhelming share of government funding,
business support programmes, and capital reinvestment of large enterprises. Foreign investment declined significantly in
2022 due to military action and increased risks to international investors, but in 2023-2024 there was a partial recovery
due to international financial assistance and reconstruction support programmes. The difference between the indicators
is also explained by the fact that domestic investments include financing critical infrastructure, restoring production and

adapting businesses to new conditions

Source: compiled by the authors based on State Statistics Service of Ukraine (n.d.), World Bank (n.d.), Organisation for
Economic Co-operation and Development (n.d.), European Bank for Reconstruction and Development (2024), National

Bank of Ukraine (2025)

A sharp reduction in foreign investment in 2022 to
USD 2 billion was conditioned by the high risks associated
with military operations, infrastructure destruction, and
the threat of capital loss, which forced international inves-
tors to reconsider their strategies. Simultaneously, domes-
tic investment declined, but remained at USD 8.66 billion,
since a significant part of the funds went to support criti-
cal industries and restore economic activity. In 2023-2024,
there was a gradual increase in investment, in particular,
due to international financial assistance, which contribut-
ed to an increase in foreign investment to USD 3.8 billion
in 2023 and USD 5.2 billion in 2024. Domestic investment
also showed positive dynamics, reflecting the adaptation of
the economy to new conditions and the strengthening of
the role of state mechanisms in the restoration of infra-
structure and the energy sector.

Political instability significantly hinders the devel-
opment of innovations in the field of renewable energy,
which is confirmed by an analysis of data from 60 coun-
tries for 2002-2020 (Wang et al., 2024a). It negatively af-
fects investment in wind and solar energy, reducing gov-
ernment funding for research and access to international
capital. The use of a two-way fixed effect model helped
to minimise errors associated with endogenous factors
and accurately assess the impact of political risks. The
study by the International Energy Agency (n.d.) showed
that this impact is amplified in countries with high levels
of corruption and weak institutions, while high-quality
public administration can partially compensate for the
negative consequences.

Enterprises operating in conditions of unstable pow-
er supply are forced to adapt their production processes,
which requires additional financial investments in the
purchase and maintenance of autonomous energy sourc-
es. The cost of diesel generators, battery systems, and
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other backup mechanisms is increasing, which in the long
run leads to an increase in the total cost of products and
services (Borysiak et al., 2022). This factor is especially
critical for enterprises of the metallurgical, chemical, ma-
chine-building industries, and the food industry, where
the continuity of the production cycle is a prerequisite for
effective operation.

Instability in energy supply also leads to a reduction in
investment in the real sector of the economy, as investors
see the risks associated with unreliable energy supplies as
one of the key barriers to long-term investment (Shahini
& Shahini, 2024). The lack of guarantees of uninterrupt-
ed power supply makes it difficult to make decisions about
opening new production facilities, which slows down eco-
nomic development. Export-oriented business entities lose
their competitive advantages due to the need to lay down
additional costs for energy security, which makes it diffi-
cult for products to enter international markets.

Disruption of energy infrastructure also affects logis-
tics processes, which is a critical factor for the functioning
of industrial enterprises. Unstable power supply to railway
transport and port infrastructure leads to disruptions in
the supply of raw materials and exports of finished prod-
ucts. Additional costs for alternative routes and increased
logistics risks negatively affect the efficiency of enterpris-
es, which directly affects the level of business activity in
the country. In the face of energy instability, businesses
are forced to review their operating costs, increase funding
for autonomous energy sources, and adapt their business
models to new risks. Table 2 reflects the main factors in-
fluencing investment inflows and outflows, identifies the
most affected sectors of the economy, and outlines possible
mechanisms for restoring investor confidence through fi-
nancial guarantees, infrastructure development, and alter-
native energy incentives.
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Table 2. Analysis of the impact of energy infrastructure destruction on investment

Impact factor

Impact on investment

The most affected sectors

Mechanisms for restoring
investor confidence

Destruction of energy
infrastructure and power
outages

Reduced capital investment
in manufacturing industries,
increased business costs

Metallurgy, chemical industry,
mechanical engineering

Restoration of energy facilities,
improvement of energy stability

Growth of enterprises’ expenses
for autonomous energy sources

Reduction of the profitability of
enterprises, increasing the cost
of production

Industrial enterprises,
agricultural sector

Subsidising energy supply costs,
supporting energy efficiency

Logistics instability and

Falling investment
attractiveness of the transport

Transport, logistics, trade

Investments in logistics
infrastructure, compensation

increased transportation costs industry and logistics

companies

mechanisms

Declining confidence of foreign
investors due to investment
risks

Outflow of foreign capital,
freezing of infrastructure
projects

Financial guarantees and
insurance mechanisms for
investors

Financial sector, industry

Strengthening government
programmes to support the
energy sector

Increasing the investment
attractiveness of the energy
sector

State and international
programmes for the
development of the energy
sector

Energy, manufacturing,
infrastructure

Involvement of international
financial institutions to restore
infrastructure

Increased funding for
reconstruction, improving the
investment climate

Concessional lending and grant

Construction, industrial parks financing programmes

Development of new investment
directions, improvement of
energy independence

Renewable energy development
as a risk reduction mechanism

Renewable energy, small
businesses

Stimulating alternative energy,
reducing the tax burden

Creating guarantees for
businesses through energy risk
insurance

Reducing risks to private
capital, stimulating long-term
investments

Ensuring the stability of the
energy system and reducing
investment risks

Industry, high-tech sectors

Source: developed by the authors based on V. Bohun et al. (2024), A. Hlushko (2024), L. Kvasnii et al. (2024)

The data presented in Table 2 show that the destruc-
tion of energy infrastructure has had a complex impact on
the investment climate, in particular, due to a reduction
in capital investment in manufacturing industries, an in-
crease in business costs, and a decrease in the profitabili-
ty of enterprises. The most vulnerable sectors were those
that depend on uninterrupted power supply, in particular,
metallurgy, chemical industry, mechanical engineering,
and logistics. The outflow of foreign capital and the freez-
ing of infrastructure projects further increased economic
risks, which forced enterprises to adapt to new conditions
due to reduced production volumes or the search for alter-
native energy sources.

Mechanisms for restoring investor confidence demon-
strate potential opportunities for stabilising the econom-
ic situation. The implementation of state programmes to
support the energy sector, attract international financing
and develop renewable energy can become key tools for
reducing investment risks. The country’s investment at-
tractiveness can be increased by introducing financial
guarantees, insurance mechanisms for businesses, and
stimulating alternative energy sources. Improving the
stability of the energy system will not only contribute to
the growth of domestic and external investment, but also
create prerequisites for long-term economic recovery and
expansion of production capacity.

Restoring the stability of the energy system is an im-
portant factor for attracting new investment, since reliable
energy supply is one of the key conditions for the develop-
ment of industrial parks, industrial clusters and technology
parks. The stability of electricity supply contributes to the
diversification of the economy, helping to expand produc-
tion capacity and attract high-tech companies, for which
the sustainability of energy supply is a critical factor in
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production efficiency. Mechanisms for reducing energy
risks for businesses include the development of decen-
tralised generation, the introduction of renewable energy
sources, and the development of strategic electricity re-
serves. The use of solar and wind power plants allows en-
terprises to reduce their dependence on centralised supply,
which improves the predictability of energy costs and in-
creases the competitiveness of products.

Ensuring the stability of energy supply has long-term
positive consequences for the economy, in particular, in-
creasing employment, increasing investment activity and
expanding the domestic market. Reducing energy risks
creates prerequisites for restoring investor confidence,
stimulating investment in industry, infrastructure, and the
technology sector. Developing a sustainable energy system
is an integral part of economic stability, as it provides pre-
dictable business conditions, helps to reduce risks, and im-
proves overall resource efficiency. In this context, it is of key
importance to estimate the financial costs of modernising
the energy infrastructure and predict its economic benefits.

Financial costs of upgrading energy systems

and potential economic benefits

of improving their sustainability

Restoration and modernisation of energy systems requires
significant financial resources, given the scale of destruc-
tion and the need to adapt infrastructure to modern chal-
lenges (Racek et al., 2025). The main costs are related to
the reconstruction of damaged generating capacities, the
restoration of high-voltage networks, the construction of
new substations, and the introduction of technological
solutions to improve the stability of the power system.
Investment needs include the purchase of new equip-
ment, modernisation of energy management systems, and
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integration of digital technologies that automate processes
and reduce electricity losses.

Modernisation of conventional power generating ca-
pacities is a key step in restoring the stability of the energy
system and ensuring uninterrupted power supply. Signifi-
cant destruction as a result of the fighting requires large-
scale capital investments for the reconstruction of thermal,

nuclear, and hydroelectric power plants, and the renewal of
power grids. Investments in this sector are aimed not only
at restoring lost capacity, but also at improving the efficien-
cy of the power system, optimising fuel costs, and reducing
accidents. Table 3 shows the main categories of expendi-
tures, their projected volumes and expected economic ben-
efits from the implementation of modernisation projects.

Table 3. Estimation of costs for reconstruction of conventional power generating capacities

Estimated costs q .
Expense category (USD billion) Projected economic benefits
Restoration of thermal power plants 10.5 Increase in electricity production, reduce fuel costs
Reconstruction of hydroelectric power plants 39 Improvement of supply reliability, reduction of water
resource losses
Restoration of nuclear power plants 8.7 Stablhgy of the power system, reduction of
ependence on imported fuel
Modernisation of coal generation 4.5 Optimisation of emissions, improvement of
environmental indicators
. . . Reduction of emergency shutdowns, improvement of
Repair and strengthening of power grids 6.0 Toad regulation

Note: estimated costs for the reconstruction of conventional power generating capacities are calculated based on analyti-
cal estimates of international and Ukrainian organisations studying the energy sector. The data was generated considering
the estimates of the World Bank, European Bank for Reconstruction and Development, International Monetary Fund, and
International Energy Agency analytical reports. When determining the costs, the experience of reconstruction of energy
infrastructure in countries that faced large-scale destruction (Iraq, Syria, the Balkans after the conflicts of the 1990s) was
also taken into consideration. Additionally, the estimates of the Ministry of Energy of Ukraine regarding the necessary
financial investments in the restoration of generation facilities and network infrastructure were used

Source: developed by the authors based on World Bank (n.d.), International Monetary Fund (n.d.), International Energy
Agency (n.d.), European Bank for Reconstruction and Development (2024)

The data presented show that the largest investments
are required for the restoration of thermal and nuclear pow-
er plants, since they provide the main share of electricity in
the total energy balance. Investments in thermal genera-
tion are estimated at USD 10.5 billion, which is explained
by significant damage and the need to introduce modern
technologies to improve fuel efficiency. The restoration
of nuclear power plants requires USD 8.7 billion, which is
conditioned by the high safety requirements and complex-
ity of reconstruction works. Smaller amounts of funding
are provided for the modernisation of hydroelectric pow-
er plants and coal-fired capacities, but their importance in
the stability of the energy system remains important.

Improving the state of the power grid also plays a key
role in reducing power losses and improving supply relia-
bility. The cost of repairing and strengthening networks is
estimated at USD 6 billion, which will reduce the number
of emergency shutdowns and improve load regulation. The
implementation of modernisation measures will not only
stabilise the energy system, but will also help to reduce the
cost of electricity, increase the competitiveness of enter-
prises, and create prerequisites for attracting additional
investment in the manufacturing sector.

One of the key aspects of modernisation is the intro-
duction of distributed generation, which reduces the de-
pendence of regions on centralised supply and increases
the stability of the energy system to external risks. The
use of decentralised energy sources, in particular, solar and
wind stations, reduces the cost of infrastructure disaster
recovery, since local power supply reduces the load on cen-
tral networks and minimises the risks of large-scale outag-
es (Tkachenko & Ismayilov, 2024). The economic benefits
of developing distributed generation are to reduce the cost
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of maintaining traditional power systems and reduce losses
during electricity transportation.

The introduction of energy-efficient technologies in
the modernisation process can significantly reduce oper-
ating costs and increase resource efficiency. The use of the
latest energy-saving systems, optimisation of transformer
stations, and the introduction of “smart” power grids help
to reduce electricity losses and ensure its rational distribu-
tion among consumers (Kubiczek et al., 2023). The long-
term economic effect of such measures is expressed in
reducing the cost of electricity for enterprises and house-
holds, which increases the competitiveness of the economy
and helps to attract additional investment.

Financing modernisation processes requires an integrat-
ed approach, including public investment, the involvement
of international financial institutions, and the introduction
of public-private partnership mechanisms. The estimate of
the cost of necessary capital investments depends on the lev-
el of infrastructure destruction, but preliminary calculations
indicate the need to attract multibillion-dollar investments
for the reconstruction and renovation of energy facilities. An
important factor is the support of international financing
programmes that allow not only restoring destroyed facili-
ties, but also introducing the latest technologies that meet
modern energy security requirements.

Modernisation of energy systems is of strategic impor-
tance for reducing dependence on imported energy carriers
and increasing the level of energy autonomy of the coun-
try. Investment in the development of renewable energy
sources contributes to the diversification of the energy
balance and reduces the need for fossil fuels, which re-
duces the economy’s vulnerability to price fluctuations in
international energy markets (Ismayilov et al., 2023).
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Switching to local energy sources ensures stable supply
and allows for predictable planning of energy sector costs.

Assessment of the economic effect of modernisation
of the energy system includes reducing the cost of elec-
tricity, improving the efficiency of enterprises and creating
favourable conditions for the development of innovative
technologies. Improving the quality of electricity supply
contributes to increasing production productivity, which is
an important factor for export growth and improving the
overall economic balance. Additional benefits from mod-
ernisation are associated with the formation of new jobs in
the energy sector, which has a positive impact on the level
of employment and socio-economic stability.

O. Semenenko et al.

The development of renewable energy sources and
decentralised supply systems is a strategic area for mod-
ernising the energy infrastructure, which increases its
sustainability and reduces dependence on fossil fuels.
Investments in solar, wind, and energy storage systems
help to reduce emergency shutdowns, optimise energy
balance, and ensure greater regional autonomy. Such
measures also reduce the environmental burden, which
is an important factor in international climate commit-
ments. The presented Table 4 contains an assessment
of investments in key areas of renewable energy devel-
opment and projected economic benefits from their im-
plementation.

Table 4. Evaluation of investments in the development of renewable energy sources and decentralised systems

Investment category Estlma{)e.d Rl (2RI Projected economic benefits
illion)
. Reduction of the cost of fossil fuels, reduction of
Construction of solar power plants 7.8 oo
CO, emissions
. . Improvement of the stability of the power system,
Development of wind generation 6.4 reduction of dependence on centralised generation
Investment in energy storage systems 4.9 Network load stablhsa';:lopr;ls’nsurmg uninterrupted
. N . Reduction of accidents and increasing regional
Creation of distributed microarrays 3.5 autonomy
. . Development of agricultural energy, improvement
Integration of bioenergy plants 2.7 of energy balance

Note: assessment of investments in the development of renewable energy sources and decentralised systems is based
on the average cost of implementing similar projects in countries with similar energy challenges. The data are based
on analytical estimates of the International Energy Agency, the World Bank, the European Bank for Reconstruction and
Development, and research by the Ministry of Energy of Ukraine on the potential development of alternative energy
Source: developed by the authors based on World Bank (n.d.) Organisation for Economic Co-operation and
Development (n.d.), United Nations Development Programme (n.d.), International Monetary Fund (n.d.), International
Energy Agency (n.d.), European Bank for Reconstruction and Development (2024)

The largest investments are provided for the construc-
tion of solar power plants and the development of wind
generation, which is explained by their high efficiency and
the possibility of rapid implementation in different re-
gions. Investments in solar energy are planned at the level
of USD 7.8 billion, which will help to reduce CO, emissions
and reduce the cost of fossil fuels, while developing wind
generation (USD 6.4 billion) will increase the stability of
the power system and reduce dependence on centralised
generation. Investments in energy storage systems amount
to USD 4.9 billion, which is conditioned by the need to sta-
bilise loads in networks and ensure uninterrupted power
supply in conditions of fluctuations in electricity genera-
tion from renewable sources.

The creation of distributed micro-networks and the
integration of bioenergy plants are less capital-intensive
areas, but their implementation can significantly improve
the energy balance. Investments in micro-networks are es-
timated at USD 3.5 billion, which will help to increase the
autonomy of regions and reduce accidents. Investments in
bioenergy plants (USD 2.7 billion) will support the devel-
opment of agro-energy and promote the use of local re-
sources for energy production. In general, investments in
renewable energy sources can not only increase the stabil-
ity of the energy system, but also create prerequisites for
reducing the cost of emergency repairs and improving the
country’s energy independence.

The economic benefits of implementing new ener-
gy solutions become apparent on the long-term horizon,
when the efficiency of investment begins to exceed the cost
of modernisation. Reducing energy supply costs, reducing
accidents, and improving the regulation of network loads
create conditions for stable economic development and
improving the quality of life of the population. Ensuring
the stable operation of the energy system is an important
factor for maintaining macroeconomic equilibrium, which
avoids crisis situations associated with electricity shortag-
es. The development of a sustainable and modernised en-
ergy infrastructure is a necessary condition for sustainable
economic development. Investments in the restoration and
improvement of the energy system have not only short-
term effects in the form of restoring energy supply, but also
long-term benefits in the form of improving the compet-
itiveness of enterprises, reducing dependence on foreign
energy markets and creating a favourable environment for
further growth of economic activity.

Economic efficiency of measures to improve

the sustainability of energy systems

and the feasibility of attracting investment

Improving the sustainability of energy systems is an im-
portant factor for ensuring the smooth functioning of the
economy, reducing risks to industrial production and min-
imising financial losses from power outages. Assessment
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of the economic efficiency of modernisation measures in-
volves analysing the costs of implementing technological
solutions and their impact on the stability of the energy
system, the productivity of enterprises, and the overall
competitiveness of the economy. Given the dependence of
industrial enterprises on reliable electricity supply, special
attention should be paid to measures that ensure energy
autonomy and increase the efficiency of resource use.
Important areas for improving the sustainability of
energy systems are the introduction of autonomous en-
ergy sources, in particular, solar and wind stations, which
can reduce the load on centralised networks and reduce
the likelihood of large-scale outages. The installation of
microgrids, which combine local generation, energy stor-
age systems and intelligent control systems, increases the

flexibility of the energy infrastructure. The development
of energy storage systems helps to reduce dependence on
peak loads, ensure stable operation of enterprises, and in-
crease the efficiency of using the generated electricity.

Assessing the economic efficiency of measures to
improve the sustainability of energy systems is an im-
portant tool for determining optimal investment areas.
Using the cost-benefit analysis method allows correlat-
ing the costs of implementing energy initiatives with the
potential economic benefits achieved by reducing acci-
dents, improving energy supply and energy efficiency.
Table 5 provides an estimate of the financial costs of im-
plementing various measures, projected economic bene-
fits, and Cost Benefit Analysis, which demonstrates their
long-term effectiveness.

Table 5. Economic efficiency assessment

Measures Estimate:d costs Proigcted econ'or'nic Cost benefit analysis
(USD billion) benefits (USD billion)
Introduction of autonomous energy sources 7.5 12.3 1.64
Microgrid development 5.2 9.4 1.81
Energy storage systems 4.8 8.2 1.71
Increased capacity redundancy 3.6 6.5 1.81

Note: cost benefit analysis is used to evaluate the effectiveness of economic solutions by comparing the costs of their
implementation and the projected benefits. In this case, the cost benefit analysis determines how profitable measures to
modernise the energy infrastructure are by calculating the cost-benefit ratio. A value greater than one indicates that the
economic benefits exceed the resources invested, which makes the corresponding measure economically feasible

Source: developed by the authors based on World Bank (n.d.), Organisation for Economic Co-operation and
Development (n.d.), United Nations Development Programme (n.d.), International Monetary Fund (n.d.), International

Energy Agency (n.d.), European Bank for Reconstruction and Development (2024)

The data in the table shows that all the measures con-
sidered are cost-effective, since the Cost Benefit Analysis
exceeds 1. The highest indicator is the development of
microgrids (1.81) and an increase in capacity redundancy
(1.81), which indicates their high profitability in the long
term. The introduction of autonomous energy sources and
energy storage systems also has high cost-benefit analysis
values (1.64 and 1.71, respectively), which confirms their
effectiveness in stabilising the energy system and reducing
the risk of emergency shutdowns.

Although the cost of implementing measures is sig-
nificant, the projected benefits significantly exceed the in-
vested funds, which indicates the feasibility of implement-
ing them. The greatest economic benefits are expected

from the introduction of autonomous energy sources
(USD 12.3 billion), which is explained by their potential to
reduce dependence on centralised energy networks and re-
duce fuel costs. Such measures can significantly improve
the stability of energy supply, reduce electricity losses, and
help to attract investment in the development of decen-
tralised energy systems. Financing measures to modernise
and improve the sustainability of energy systems requires
an integrated approach, including government support,
international financial assistance, and private investment.
Attracting various financial mechanisms allows optimising
costs and minimising risks for investors. The Table 6 shows
the main sources of financing, their potential to attract in-
vestment, and the expected level of cost coverage.

Table 6. Opportunities to attract additional investment and mechanisms of state support

Financial mechanism Assess?;ig:&ﬁ:gf g?stglgilﬁ%;g)attract Expected cost coverage (%)
Government funding 6 40%
Grant programmes 3.8 25%
Public-private partnership 7.2 50%
Investment bonds 5.1 35%
International lending 10.4 70%
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Note: assessment of the potential to attract investment is calculated based on historical data on the financing of en-
ergy projects, analytics of international financial organisations, and the capabilities of the state budget. The expected
level of cost coverage is defined as the ratio of projected investments to the total financing needs for modernisation
activities. The highest level of cost coverage is projected for international lending, while public-private partnerships
and investment bonds have significant potential to raise funds, and government funding and grant programmes provide
critical but limited support

Source: developed by the authors based on World Bank (n.d.), International Energy Agency (n.d.)
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The Table 6 shows that international lending is the
most promising source of financing for modernisation ac-
tivities, as it allows attracting USD 10.4 billion, which cov-
ers 70% of the costs. This is conditioned by the significant
efforts of international financial institutions, such as the
World Bank, the International Monetary Fund, and the
European Bank for Reconstruction and Development, to
support the restoration of energy infrastructure. However,
credit funds require careful planning for their repayment,
which requires additional guarantees of financial stability.

Public-private partnerships and public financing are
also important mechanisms for raising USD 7.2 billion and
USD 6.0 billion, respectively, covering 50% and 40% of ex-
penses. This indicates the need to actively attract private
capital and create favourable conditions for investors. Grant
programmes provide USD 3.8 billion (covering 25% of ex-
penses), which is an important additional source of funding,
since it does not require a refund. Investment bonds can
raise USD 5.1 billion, which is 35% of the funding, provid-
ing the possibility of long-term attraction of private funds.

The development of sustainable energy systems has a
significant impact on economic growth, as it ensures the
continuity of production processes, creates new jobs in the
field of renewable energy, and encourages the development
of technological innovations. Investments in the moderni-
sation of energy systems contribute to increasing the com-
petitiveness of the industrial sector, since stable electricity
supply is a critical factor for the smooth operation of en-
terprises and maintaining the country’s export potential.
The introduction of modern energy resource management
technologies allows optimising electricity consumption
and reducing production costs.

One of the key economic effects is the reduction of
electricity losses in the networks, which reduces the cost of
energy supply and reduces the burden on the budget due to
the need for emergency infrastructure repairs. In addition,
improving the efficiency of electricity generation and dis-
tribution contributes to reducing tariffs for industrial con-
sumers, which is an important factor for the development
of the manufacturing sector and attracting investment.
Economic benefits include increasing the profitability of
energy companies, which allows them to reinvest in further
modernisation of the system.

The long-term effects of increasing the sustainabili-
ty of energy systems are manifested in an increase in the
share of renewable energy in the energy balance, reducing
the impact of fluctuations in market prices for fuel and
improving the environmental situation. Ensuring stable
energy supply contributes to the growth of business activ-
ity, encourages the development of new technologies, and
creates attractive conditions for external investment. As a
result, measures to improve the stability of the energy sys-
tem ensure macroeconomic stability, reduce dependence
on crisis factors and create prerequisites for sustainable
economic development.

The destruction of the energy infrastructure as a result
of the fighting caused significant economic losses, mani-
fested in a reduction in production capacity, a decrease in
export potential, and an increase in the costs of enterpris-
es for backup energy sources. Unstable energy supply led
to an increase in the cost of electricity, which negative-
ly affected the competitiveness of products and overall
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economic activity. The greatest losses were recorded in in-
dustrial sectors that are critically dependent on continuous
energy supply, in particular, in metallurgy, chemical indus-
try, and mechanical engineering. Significant fluctuations
in the cost of electricity and rising costs for its emergency
supply have increased inflationary pressures and created
additional risks for businesses and households.

Instability in the energy supply has significantly af-
fected the business environment and investment climate,
leading to a reduction in foreign capital investment and an
increase in the cost of operating activities of enterprises.
The cost of autonomous power supply systems has become
a significant financial burden, especially for industrial and
transport enterprises. However, state programmes to sup-
port the energy sector and international investment have
contributed to a partial recovery in the investment attrac-
tiveness of the economy. Financial support mechanisms,
including international lending, public-private partner-
ships, and investment bonds, allow attracting significant
resources for the reconstruction of energy infrastructure
and stabilisation of the business environment.

Evaluation of the economic efficiency of measures to
improve the sustainability of energy systems has shown
the feasibility of investing in renewable energy sources,
microgrids, and electricity storage systems. The implemen-
tation of such measures reduces electricity losses, reduces
the cost of emergency repairs and improves the balance of
the energy system. Modernisation of the grid infrastruc-
ture and optimisation of electricity generation contribute
to improving energy efficiency, which is an important fac-
tor for economic growth and attracting long-term invest-
ment. Increasing the stability of the energy system creates
prerequisites for macroeconomic stability and creates con-
ditions for further economic development of the country.

m DISCUSSION

The results obtained confirmed the significant impact of
the destruction of energy infrastructure on the economic
stability and investment attractiveness of the industri-
al sector. It was established that interruptions in energy
supply caused significant losses in production, which led
to a reduction in exports, an increase in the unemploy-
ment rate, and a slowdown in macroeconomic develop-
ment. The analysis of the cost of modernisation of energy
systems showed the high economic efficiency of the in-
troduction of autonomous and renewable energy sourc-
es, which helped to reduce dependence on centralised
supply and minimise the risks of emergency shutdowns.
The study of investment flows showed that international
financial support and reconstruction programmes played
a crucial role in the partial recovery of capital investment,
but the instability of the energy system continues to be
a deterrent to attracting new investment. In addition,
the simulation results confirmed the feasibility of using
cost-benefit analysis to assess the effectiveness of mod-
ernisation measures, which helped to determine the most
profitable areas of capital investment.

Analysis of the impact of the energy crisis in Ukraine
has shown its direct relationship with the overall level of
economic security of the state. The study by S. Ullah et
al. (2024) demonstrated that internal and external conflicts
cause short-term growth of energy security risks, while
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long-term consequences largely depend on the level of
financial development and technological innovation. The
results obtained confirm that the stability of energy supply
is a critical factor in macroeconomic dynamics, the level of
inflation, and investment attractiveness. In contrast to the
global approach of S. Ullah et al. (2024), the direct economic
effect of the destruction of energy infrastructure and possi-
ble directions of its restoration were studied. The problem
of energy shocks caused by the conflict between Russia and
Ukraine was considered in the study by Y. He (2024), where
their impact on South Korea’s macroeconomic stability was
analysed. The use of Bayesian estimation methods estab-
lished that the increase in the cost of energy carriers led
to a decrease in production volumes, a reduction in invest-
ment, and a drop in the consumption of petroleum prod-
ucts. Similar trends can be traced in Ukraine, as the rise in
the price of electricity in 2022-2024 negatively affected the
competitiveness of the industrial sector.

The global macroeconomic implications of the war be-
tween Russia and Ukraine, including its impact on energy
security, food chains, and post-pandemic recovery, were
highlighted in the study by G.M. Noorani et al. (2024). It
was revealed that geopolitical instability was a factor of
significant changes in energy supplies, which forced coun-
tries to actively develop alternative energy sources. In
contrast to the global context covered by G.M. Noorani et
al. (2024), the analysis considered national economic con-
sequences with reference to the structural characteristics
of the energy sector of Ukraine. H.H. Nguyen et al. (2024)
analysed the impact of sanctions against Russia in 2022 on
the energy markets of 57 countries. It was found that the
sanctions pressure caused a significant increase in the val-
ue of energy assets in countries dependent on oil imports,
while enterprises operating in the field of renewable ener-
gy received economic advantages. Compared to the focus
of H.H. Nguyen et al. (2024) on the financial aspects of the
global energy market, this study evaluated the cost-effec-
tiveness of solutions within the national energy system.

The increase in the cost of energy carriers in 2021-
2022 and its consequences for inflation, financial stabili-
ty of households and industrial enterprises were analysed
by B. Gajdzik et al. (2021). The researchers concluded that
such crises accelerate the introduction of energy-efficient
technologies and encourage states to step up investment
in renewable energy. The analysis confirms this pattern:
autonomous energy sources can reduce electricity losses
by 15-20%. The study by E.H. Ateed (2024) analysed the
multidimensional impact of the war between Russia and
Ukraine on the global energy crisis, in particular, changes
in the supply of natural gas to Europe. It was found that
energy instability stimulated countries to expand domes-
tic electricity production and develop renewable energy
sources. Similar processes can be traced in Ukraine, where
the destruction of energy sector facilities has led to the
need to introduce microgrids and energy storage systems
to increase the sustainability of the energy system.

Research by U. Kayani et al. (2024) was devoted to
the analysis of reverse overflow mechanisms in the ener-
gy market in the context of military conflict. The use of
the E-GARCH model helped to determine that the largest
fluctuations were recorded in the Brent Oil market, while
changes in the cost of natural gas and CO, emissions had a
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less pronounced effect. The data obtained confirm signifi-
cant structural changes in the energy market. This led to
an increased financial burden on industrial enterprises and
a decrease in the investment attractiveness of the energy
sector. The macroeconomic consequences of a sharp in-
crease in energy prices in 2022 were discussed in the paper
by M. Sun et al. (2024). The use of the CGE model estab-
lished that sanctions against Russia led to a reduction in its
gross domestic product by 5.5%, a decrease in household
income by 4%, and a decrease in domestic investment by
6%. For energy-independent countries, these changes had
potential economic benefits, while other economies were
negatively affected.

The relationship between the markets of energy and
agricultural goods during the conflict between Russia
and Ukraine was analysed by N. Kutsmus et al. (2024) and
D.H. Vo & M.P. Tran (2024). Using the TVP-VAR model and
analysing data from Google Trends revealed that instability
in energy markets caused significant fluctuations in prices
for agricultural products. The intersectoral nature of the
previously performed analysis was replaced by an emphasis
on internal structural changes in production costs caused
by energy instability in Ukraine. The issue of transforma-
tion of European energy policy after the outbreak of war
between Russia and Ukraine was considered in the study by
M.C. LaBelle (2024). It was established that the strategy of
energy interdependence gave way to the concept of energy
sovereignty, which led to a strengthening of the policy of
energy solidarity and expansion of independent sources of
supply. The study confirmed the need to reduce Ukraine’s
dependence on centralised energy systems and develop re-
newable energy as a key area for improving the sustainabil-
ity of the energy system.

The study by R. Yasmeen & W.U. Shah (2024) focused
on investigating the relationship between energy uncer-
tainty, geopolitical conflicts, and the level of militarisation
in the G7 countries. The use of the moment quantitative
regression method helped to establish that the growth of
energy uncertainty has a positive impact on the develop-
ment of renewable energy, but at the same time compli-
cates the stable expansion of both renewable and conven-
tional energy sources. The main difference is the scale of
the analysis: R. Yasmeen & W.U. Shah (2024) considered
the G7 countries, while this study focused on the econom-
ic consequences of the energy crisis in Ukraine. Research
by Q. Wang et al. (2024b) was devoted to a comprehensive
analysis of evolution, areas of cooperation and promising
trends in the field of geopolitics and energy security. The
use of bibliometric analysis methods helped to identi-
fy three main stages of the development of this scientific
area, emphasising the gradual shift of researchers’ atten-
tion from the stability of energy markets to the problem of
energy transition. The results obtained confirmed the need
to find new technological solutions to strengthen the sus-
tainability of the energy infrastructure.

The impact of the COVID-19 pandemic and the war
between Russia and Ukraine on the energy security of Or-
ganisation for Economic Co-operation and Development
countries was discussed in the paper by S. Yildirim et
al. (2024). The analysis showed that global crises signif-
icantly increase the dependence of economies on ener-
gy imports, creating additional risks of instability. The
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consequences of the destruction of Ukraine’s energy in-
frastructure also confirm these trends, as they led to an
increase in the cost of electricity and negatively affected
industrial production. Strategies for ensuring energy se-
curity, considering geopolitical changes and policy meas-
ures to reduce dependence on conventional energy re-
sources, were investigated by K.I. Ibekwe et al. (2024). The
effectiveness of mechanisms of energy diversification and
international cooperation in strengthening the sustaina-
bility of national energy systems was analysed. The tran-
sition to autonomous energy sources and decentralised
systems was seen as an effective tool for minimising en-
ergy risks. The difference between the studies lies in the
focus of the analysis: K.I. Ibekwe et al. (2024) considered
the problem at the global level, while this study assessed
the specific economic consequences of the energy crisis in
Ukraine and possible ways to overcome them.

A comprehensive analysis of current research confirms
that energy security is a key factor in macroeconomic sta-
bility and investment attractiveness of the industrial sector.
It was established that the destruction of Ukraine’s energy
infrastructure has led to significant negative consequenc-
es, including a reduction in production volumes, a decrease
in export potential, and an increase in the cost of electrici-
ty. The introduction of autonomous and renewable energy
sources is seen as an effective tool for minimising the risks
of emergency shutdowns and improving the sustainability
of the power system. A comparative analysis of the liter-
ature showed that diversification of energy resources and
modernisation of infrastructure remain the main areas for
overcoming energy crises.

B CONCLUSIONS

As a result of this study, a detailed assessment of losses in
key sectors of the economy was carried out, in particular, in
metallurgy, chemical industry, and mechanical engineer-
ing, which suffered a reduction in production capacity by
35-45% in 2022-2024. A comparative analysis of changes in
the volume of domestic and foreign investment was carried
out, which helped to identify the main risks for the recov-
ery of the energy sector and identify effective mechanisms
for attracting financing. It was found that the instability
of energy supply caused an increase in logistics costs by
10-15% in the most affected regions, and also significantly
affected the cost of industrial products.

Analysis of the sustainability of energy systems
showed that prolonged power outages and a 139% increase
in tariffs in 2020-2024 led to a reduction in the competi-
tiveness of Ukrainian enterprises, a slowdown in economic
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recovery, and a decrease in the country’s investment at-
tractiveness. It was revealed that the development of au-
tonomous energy sources, microgrids, and energy storage
systems has a high economic potential, as it reduces elec-
tricity losses by 15-20% and increases the reliability of
energy supply in crisis situations. The use of cost-benefit
analysis determined that the introduction of modern en-
ergy technologies has a high cost-benefit ratio (from 1.64
to 1.81), which confirms the economic efficiency of meas-
ures to improve energy security.

Financial mechanisms for restoring energy infrastruc-
ture were considered and their effectiveness in the long
term was evaluated. It was established that international
lending can provide up to 70% of the necessary invest-
ments, while public-private partnerships can attract a sig-
nificant amount of capital for the modernisation of critical
energy facilities. Financing mechanisms were proposed,
including government subsidies, international grant pro-
grammes, and the use of investment bonds for long-term
capital raising. It was determined that state support for re-
newable energy sources is a key factor in stabilising the en-
ergy market and increasing its attractiveness for investors.

It is recommended to strengthen the state policy in
the field of energy security by developing programmes of
financial support for enterprises implementing autono-
mous energy sources and energy efficiency technologies.
It is advisable to improve the mechanisms of energy risk
insurance, which will help to reduce the level of investment
uncertainty and attract additional capital to the energy sec-
tor. It is proposed to expand cooperation with international
financial institutions and donors to finance the reconstruc-
tion of energy infrastructure and the implementation of
strategic projects in the field of renewable energy. Further
research may be aimed at analysing the long-term impact
of energy system modernisation measures on the econom-
ic stability and competitiveness of industry. A promising
area is to assess the effectiveness of the development of
decentralised energy systems in the regional context, and
to investigate the impact of renewable energy sources on
the balance of energy markets.
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TexHiuHi pilleHHsa Anga NigABULLEHHSA CTIMKOCTI eHepreTU4YHUX CUCTEM
1K CKJ1a40BOi EKOHOMIUYHOIi CTIMKOCTi Aiep)XXaBu

M AHoTauif. PyitHyBaHHS eHEePreTUYHMX cucTeM YKpaiHu BHACTIIOK 60/ 0BMX [Iiit TPU3BEJIO 0 3HAUHMUX €KOHOMIUHUX
BTpaT, 110 3yMOBWIO HEOOXiIHiCTh OI[iHKM iX BIUIMBY Ha MPOMMCIOBICTb, H6i3HeC-cepemoBUIle Ta MaKpPOEKOHOMIUHY
cTabinbHicTh. MeTolo JOCTiIkeHHs 610 BU3HAaUeHHST OCHOBHMX €KOHOMIUHMX HACTiAKiB mecTabimisaliii eHepreTuuHoOi
indpacTpykTypM Ta oIiHKa ebeKTMBHOCTI TeXHiUHMX 3axofiB Iy ii BigHOBIeHHS. BcTraHOBIeHO, 10 mMepe6oi B
€JIEKTPOIOCTAYaHHI CITPUYMHWIIN 3HVKEHHST BUPOOHMYMX MOTYsKHOCTEH y MeTanyprii Ha 40 %, y XiMiuHii MpoMuUCcIOBOCTi —
Ha 35 %, y MammHoOyyBaHHI — Ha 28 %, 1110 TTPU3BEJIO 10 CKOPOUYEHHS eKCIIOPTY, BTPATY POOOUMX MiCITh Ta CITOBITbHEHHS
€KOHOMIYHOTO 3pOCTaHHS. 3POCTAHHSI BAapTOCTi €HEepPropecypciB Ta JIOTiICTMUHMX BUTPAT IIPU3BEIO A0 36iJbIIeHHS
cobiBaprocti mpoxykuii Ha 10-15 %, 1m0 HEraTMBHO BIUIMHYIO Ha KOHKYPEHTOCIIPOMOXKHICTh MiampuemcTs. Y 2022
polii 1iHa Ha enekTpoeHeprito focsria 1 800 rpu/MBt-ron, a y 2024 poui 3powia go 3 100 rpu/MBT-rof, 1110 CTBOPUIIO
JomaTkoBe (piHaHCOBe HAaBAaHTAKEHHS HA BUPOOHMUMIT CEKTOP Ta HOMOTOCIIOAAPCTBA. AHaJIi3 iHBECTUIIHMUX OTOKIB
T0Ka3aB CKOPOUYEHHSI iHO3eMHMX KamiTaabHMX iHBecTuIlii 1o 2 mupg gonapis CIIA y 2022 potii Ta YacTKOBe BiTHOBIEHHS
1o 5,2 mapg monapis CIIA y 2024 porii 3aBAsiky Mi>KHapOHii GiHaHcoBiit miaTpumili. JocaiaskeHO eKOHOMIUHI BUTOA
BiJ BIIpOBasKeHHS 3axOfiB i3 MOAepHi3allii eHeprocucTemMu, 30KpeMa, BIIPOBAsKeHHSI aBTOHOMHUX JKepesl eHeprii,
CTBOpPEHHS MiKpoMepexk Ta CUCTeM aKyMY/IOBAHHS, SIKi JO3BOJSATh 3MEHILIUTY BTpaTH eleKkrpoeHeprii Ha 15-20 % Ta
MiABUIUTY CTAGITBbHICTh €HepPrornocTayaHHs. BUKOPUCTaHHS aHami3y <«BUTPATU-BUTOLV» MiATBEPAMIO €KOHOMiUHY
eeKTMBHICTb TaKMX 3axOMIiB, OCKiJIbKM CITIiBBiIHOIIEHHSI <«BUTPATU-BUTOOM» IIepeBUIIMWIO 1,6. 3aIlpOIIOHOBAHO
MexaHi3Mu (iHaHCYBaHHSI PEKOHCTPYKIIii, BK/IIOYAIOUNM JepykKaBHi Ta MiKHApOAHI MPOrpaMu, siKi MOKYTb TTOKPUTH 10
70 % BUTpAT, 1[0 CIIPUSITUMeE CTabiMi3allii eHepreTMYHOTO CEKTOPY Ta BiTHOBIEHHIO €EKOHOMIYHOI aKTMBHOCTI
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Development of the financial monitoring system to increase
the level of financial security of Ukraine in the conditions of threats

M Abstract. The growth of threats to the financial system and the change in their directions necessitates the urgent
need to improve the State Financial Monitoring Service (SFMS) of Ukraine. The purpose of the study was to determine
the directions of development of the SFMS to increase the level of financial security of the country. Using the method
of critical analysis, inconsistencies of legal norms regarding the SFMS were identified. This substantiated the need to
expand the functions of the SFMS both to prevent criminal acts and illegal activities. It was established that increasing
the level of financial inclusion of Ukrainians determines the growth of the social significance of the SFMS. The directions
of institutional regulation of the SFMS, priorities for the development of this service, indicative control markers, and
improvement of supervisory actions were proposed. Using the method of analysis and synthesis, an asymmetric response
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to suspicious financial transactions by different categories of primary financial monitoring subjects was established. It
was indicated that this violated the fundamental principle of the integrity of the SFMS and devalued its activities. It is
substantiated to provide SFMS with the function of coordinating sectoral regulatory documents on financial monitoring,
expanding administrative supervision over primary financial monitoring subjects, and strengthening imperative signs of
punishment for failure to comply with the requirements of financial transaction control. The identified priorities for SFMS
development, clarification of the norms of framework legislation in this area, and indicative markers of control of illegal
transactions for financial security specialists are of practical value for institutional structures

M Keywords: functions of monitoring; digitalisation of monitoring; financial inclusion; control areas; shadow economy

N INTRODUCTION

The divergence of legal norms regarding the subjects of
primary financial monitoring (SPFM) causes fragmen-
tation of the system for neutralising threats to financial
security, reducing the effectiveness of its component -
the SFMS. The growth of external risks, in particular the
use of financial instruments by the aggressor state in the
hybrid war against Ukraine, and interaction with centres
of international terrorism for this purpose is also signif-
icant for expanding the scope of state financial monitor-
ing. The growth of the shadow economy, which provokes
predicative crimes, also threatens the financial security of
Ukraine, which indicates the need to improve the finan-
cial monitoring mechanism. This set of challenges and
threats reduces the possibility of direct use in Ukraine
of the experience of developed countries, acquired in
peaceful conditions, in reorganising their financial intel-
ligence services. Changing challenges require not only the
prompt adaptation of the SFMS to them, but also ensuring
the prospects for the development of the financial mon-
itoring system to increase the level of financial security
of the country. This determines the relevance of scientific
research on this issue.

A significant number of scientific works are devoted to
the problems of state financial monitoring. Thus, accord-
ing to researchers H. Skrypnyk & V. Chernenko (2024), the
conditions of hybrid warfare indicate the insufficient ef-
fectiveness of the SFMS and the need for its improvement.
This conclusion is supported by O. Hordei & I. Yahoden-
ko (2021), who studied the experience of relevant services
in other countries. According to E. Sukholov (2023), the rea-
son for this is the inconsistency of institutional measures,
and according to the conclusions of the study by M. Pere-
pelytsya (2021), the insufficient level of cooperation of the
SFMS with the financial intelligence services of Western
countries. A factor of negative impact on the effectiveness
of the SFMS is the asymmetry of obtaining information by
structures involved in combating money laundering and
terrorist financing. According to M. Poliak-Sverhun (2024),
improving SFMS should be aimed at forming a flexible and
highly adaptive system for combating external risks.

This also reduces the ability to maintain secrecy re-
garding the process of raising suspicions of criminal activi-
ty. N. Poliova & V. Varenyk (2023) based on the study of the
experience of the United States indicated the insufficient
effectiveness of the Ukrainian national financial monitor-
ing system, in particular, the lack of use of the monitoring
tools and means of information exchange (in particular, the
Secure Information Sharing System of FinCEN). US finan-
cial institutions are required to report to FinCEN activities
that may indicate a wide range of risks. At the same time, a
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number of authors pointed to the imperfection of the legal
framework of Ukraine regarding financial monitoring.

Ya.B. Dropa et al. (2021) stated that some subjects of
the primary level of monitoring use various methods and
schemes of shadow financial flows, pursuing their own
interests, which requires improvement of the state moni-
toring system. This increases the need to improve the pri-
mary level monitoring system. In particular, in the article
by V. Koval et al. (2023), the introduction of compliance
control in financial institutions is proposed for this pur-
pose. Ya. Pushak & N. Trushkina (2021) noted the pres-
ence of about two dozen interpretations of the concept of
“state financial monitoring” given in the scientific works of
Ukrainian researchers, regardless of the existence of a valid
legislative framework on these issues, which indicates a
significant discrepancy in the defined tasks and goals of
financial monitoring. I.V. Kononova (2024) indicated that
the inconsistency in the defined concept of “financial mon-
itoring” due to the isolation of only some of its functions
complicates its generally accepted scientific interpretation.

The review of literary sources indicated the presence
of certain disagreements not only in determining the direc-
tions of development of the state financial monitoring sys-
tem, but also in the interpretation of the concept of “state
financial monitoring”. The problem of applying the mech-
anism of state financial monitoring to increase the level of
financial security of Ukraine in the conditions of threats
also needs more careful consideration. This determined
the purpose of the study — to identify the reasons for the
insufficient efficiency of the state financial monitoring sys-
tem, substantiate the need for changes, and suggest ways
to improve the existing system.

B MATERIALS AND METHODS

When conducting the study, both general and special
methods of cognition were applied. The use of the speci-
fied set of methods was due to the significant divergence of
the factors that lead to insufficient efficiency of the state
financial monitoring system. The use of the method of crit-
ical analysis of the norms of legislation made it possible
to identify problematic issues that, in order to achieve the
purpose of the study and the tasks set, required research.
At the next stage, using the specified method, recommen-
dations that would eliminate the identified legal contradic-
tions were proposed. The application of the comparative
analysis method was preceded by the information search
method. The search for information made it possible to
identify statistical data provided on the websites of state
and non-state services and organisations (State Finan-
cial Monitoring Service of Ukraine, n.d.; Transparency
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International Ukraine, n.d.), international institutions
(World Bank, 2021), in reporting documents of the Nation-
al Bank of Ukraine (NBU) (National Bank of Ukraine, 2024)
and scientific publications on banking and non-banking
financial structures. Data was also obtained on changes
in the receipt of notifications from SPFM about financial
transactions with signs that are subject to control and the
structure of sources of notifications to the SFMS with signs
of illegal financial transactions. Based on this information,
using the comparative analysis method, significant dis-
crepancies were identified in the level of ensuring the tasks
subject to national financial monitoring between banking
structures that are controlled by the NBU and strictly ad-
here to the standards of the NBU and other SPFM.

The application of the comparative analysis method in-
dicated the differentiation of the regulatory field of SPFM,
which, at the next stage of the study using the analysis and
synthesis methods, allowed to specify the consequences of
such differentiation for the country’s financial system. This
became the basis for substantiating recommendations for
eliminating these discrepancies. At the next stage of the
study, using the analysis and synthesis methods indicated
the asymmetry of responding to suspicious financial trans-
actions of different categories of financial institutions.
This, with further research, allowed to offer recommenda-
tions for eliminating the identified asymmetry in the con-
trol of financial transactions with signs that are subject to
financial monitoring in banking and non-banking financial
structures. The analysis and synthesis methods were ap-
plied to examine not only emerging threats but also trans-
formations in the financial market, its digitalisation, and
the increasing level of financial inclusion among Ukraini-
ans as factors necessitating the improvement of the SFMS.
The impact of these factors was investigated using the
critical analysis method and recommendations were devel-
oped for the corresponding changes to the SFMS. Using the
logical analysis method, the need to expand the functions
of the SFMS of Ukraine to implement financial security
tasks was substantiated, directions for institutional regu-
lation of the state financial monitoring system to counter-
act and neutralise threats to the country’s financial secu-
rity were determined, priorities in the development of the
SFMS, indicative markers of SPFM control for banking and
non-banking financial institutions, improvement of super-
visory actions for compliance by SPFM with the Legislation
of Ukraine and industry norms regarding illegal financial
transactions were determined.

M RESULTS AND DISCUSSION

In the scientific literature, two main functions of finan-
cial monitoring are defined: control, aimed at ensuring
the efficiency of the use of budget funds of Ukraine, and
regulatory, aimed at identifying and stopping criminal fi-
nancial transactions. At the same time, Law of Ukraine
No. 361-IX (2020) singles out only one of the functions of
state financial monitoring — detection and termination of
criminal financial transactions. According to the norms of
the Legislation of Ukraine, it is determined that the pur-
pose of financial monitoring is to prevent the use of the
country’s financial system “for the legalisation of proceeds
obtained through crime” (National Bank of Ukraine, n.d.).
The main legal document that defines the powers of the
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SFMS - Resolution of the Cabinet of Ministers of Ukraine
No. 537 (2015) supplements the tasks of the SFMS with the
clause stating that if there are suspicions that a financial
transaction (client) is connected with the commission of
an act that is qualified as a crime under current legislation,
the SFMS must report this to legal structures. At the same
time, the separation of crime and illegal actions in the Leg-
islation of Ukraine significantly narrows the functions of
the SFMS. The normalisation of the concept of “financial
monitoring” is also significantly complicated by different
points of view on it: economic, financial, legal (Pushak &
Trushkina, 2021). In this study, financial monitoring is de-
fined as a permanent, consistent, multi-level, systematic,
adaptive financial and legal process of analysing and iden-
tifying potential areas of threats to the country’s financial
security, assessing their impact, forming variable scenarios
of the occurrence of dangers and neutralising the conse-
quences of the impact of threats; control of the vulnerabil-
ity of the country’s financial system for the identification
of threat factors, primarily from objects with a high level of
danger, implementation of risk management measures and
assessment of the level of effectiveness of these measures.

In the face of significant threats and new challenges
to the country’s financial security, the need to expand the
functions of financial monitoring is increasing. Therefore,
the functions of the SFMS are defined by Resolution of the
Cabinet of Ministers of Ukraine No. 537 (2015), namely:
implementation of institutional tasks to combat laun-
dering of financial resources obtained through criminal
means, financing of terrorism and proliferation of weap-
ons of mass destruction; collection and analysis of infor-
mation on financial transactions requiring monitoring;
assessment of risks to the country’s financial system; rep-
resentation in international structures on the prevention
and counteraction to the legalisation of financial resources
should be supplemented. The following areas of expansion
of the functions of the SFMS are proposed: ensuring the
financial stability of the state and, for this purpose, organ-
ising counteraction to systemic risks; preventing not only
financial crimes, but also illegal activities in the financial
sector; interstate cooperation to prevent both internation-
al financial crimes and international illegal activities in the
financial sector; protecting the population from financial
dangers; supporting tax security; ensuring the stable de-
velopment of the country’s financial market.

Such obstacles to the activities of the SFMS as the pro-
hibition of direct data exchange between structures and in-
stitutions of primary financial monitoring, which even con-
cerns money laundering and terrorist financing, should be
removed. This limits the possibilities of financial monitor-
ing, since the execution of a financial operation of money
laundering and the predicate crime can be separated both
in time and geographically — even take place in different
countries. Criminals can also use the method of dispersing
the amount of money and its subsequent consolidation us-
ing the SPFM of various administrative or sectoral subor-
dination. Prevention of such actions is also limited by the
standardised methodology for assessing money laundering
risks (State Financial Monitoring Service of Ukraine, n.d.).

It is also a certain problem that only fragments of data
on violations are often provided to the Unified Information
SEMS. The indicated fragmentation, in particular, is due to
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the fact that the data, in accordance with the standardised
procedure, is submitted by control of primary SPFM, which
is a consequence of the prohibition of horizontal interac-
tion of the specified subjects. This, accordingly, limits the
monitoring of the transaction system that can be used by
criminals, slows down, and sometimes makes verification
impossible. Therefore, the norms governed by the SFMS
need to be changed, in particular, regarding the expansion
of the grounds for considering a financial transaction or
the actions of the monitoring object to be illegal and the
mandatory control of institutions and persons who were
previously suspected of illegal actions.

Complex and lengthy legislative procedures do not al-
low for timely changes to the SFMS legislative framework,
which reduces the effectiveness of financial monitoring.
At the same time, industry standards and standards of in-
dividual institutional structures regulating the activities
of SFMS require less time for their implementation. This
leads to the differentiation of the SFMS regulatory field
and causes fragmentation of the system of state neutralisa-
tion of threats to financial security, which creates addition-
al risks for the country, in particular, in ensuring the stable
functioning of the national economy. This also allows the
management of some SFMS to facilitate financial offenses,
deliberately slowing down countermeasures. The way out
of this situation can be the complete exclusion of the hu-
man factor at certain levels of control, automated process-
ing of information in real time and automated delivery of
threat information to a centralised database and to a group
of persons responsible for control. Increasing the level of
digitalisation of the SFMS will allow to significantly reduce
the specific costs of investigating each suspicion of crimi-
nal activity, even if the volume of suspicions increases as a
result of the proposed expansion of the functions of state
financial monitoring. This determines the priority in the
development of the SFMS - relying on the innovative in-
tensification of the process of state financial monitoring,
rather than the extensive expansion of its personnel.

To reduce the shadow economy, it is necessary to lower
the threshold level of control of financial transactions not
only in terms of a one-time transaction amount, but also
in terms of the use of dispersing the specified amount of
funds into smaller amounts and, accordingly, increasing the
number of transactions of the SPFM client over a certain
period of time. At the same time, this requires a legislative
expansion of the scope of state financial monitoring not
only to counteract, in accordance with the Law of Ukraine
No. 361-IX (2020), the legalisation of income obtained by
crime, but also the legalisation of income obtained by il-
legal means (inconsistency of purchase and sale prices of

2011 2014

goods, property, etc. with market prices, inconsistency of
a person’s standard of living with his level of income, etc.),
which is not prohibited by the norms of the specified law.

Thus, the factors that determine the need to expand
the functions of financial monitoring are: a high level of
shadowing of the economy, the growth of corruption, in-
consistency of powers of various institutional structures,
unsettled regulatory and legal field in the sphere of budget
security, insufficient level of coordination of industry regu-
latory documents, insufficient organisational support. The
importance of financial monitoring increases in the con-
ditions of a hybrid war, when the enemy does not hesitate
to use all means, including the destruction of the financial
system, and the significant emergency of the entire finan-
cial system of the country, when even the destabilisation
of one of the structural elements can lead to the destruc-
tion of the entire financial system. In order to expand the
functions of the SFMS, the list of signs of risks and factors
that should be paid attention to during financial monitor-
ing needs to be dynamically adjusted, and their signs must
be entered for real-time verification in the data stream us-
ing digital tools. The practice of forming horizontal con-
nections between financial institutions needs to be imple-
mented in order to expand the possibilities of using digital
technologies to analyse the actions of economic entities
that cause suspicion. This practice should first of all be
supported by relevant laws.

Indicative indicators of the SPFM for banking and
non-banking financial institutions in the conditions of
threats should be: certain directions and sudden changes
in the scope of activities, the range of products/services of
financial institutions and their clients; financial operations
of SPFM clients in accordance with their risk profile; ge-
ographical location of the SPFM due to the possibility of
direct or indirect influence on its activities of the aggres-
sor state; geographic location of the place of registration
of customers and counterparty institutions of the SPFM;
channels/methods of transferring financial resources, etc.
For non-banking financial institutions, the areas of con-
trol should also be counterparties that take part in illegal
transactions with financial resources, sources of receipt of
financial resources obtained by illegal means to clients and
counterparties, which is due to the absence of restrictions
in the legislative field regarding the structure of their cap-
ital. The protection of citizens from illegal financial trans-
actions is important for the expansion of the functions of
state financial monitoring. This is reinforced by a signifi-
cant increase in the level of financial inclusion of Ukraini-
ans, which was already ahead of Turkey’s level in the period
before the start of full-scale aggression (Fig. 1).
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Figure 1. Comparative dynamics of the level of financial inclusion in Turkey and Ukraine
Source: constructed by the authors using data from World Bank (2021)
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A significant increase in the financial inclusion of the
population of Ukraine, on the one hand, is evidence of the
development of the national system of financial services,
an increase in the level of convenience for pensioners, in-
dividuals whose education/work is financed from the state
budget, an increase in the volume of electronic payments,
and, on the other hand, under the corresponding growth
of the level of integration of the country’s financial sys-
tem, risks to financial security will be reflected in broad
segments of the population. In such conditions, the reli-
ability of the SFMS conditions the social stability of the
country. The direction of the use of state financial mon-
itoring to reduce risks in the integrated financial system
of the country can be the expansion of its functions by
using the capabilities of the Unified Information System
of Financial Monitoring and automated referral to the
specified system of notifications about potential threats
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and their subsequent analysis in real time using artificial
intelligence tools.

It also requires an increase in the level of integration
of the Unified Information System of Financial Monitoring
with other industry information systems and databases, for
example, with the State Register of Real Property Rights,
which will protect citizens from outsiders’ transactions
with their property. This, in turn, requires the unification
of information presentation in branch, departmental, re-
gional databases. The level of corruption is also a factor in
Ukraine’s financial danger. Although according to the data
of Transparency International Ukraine (n.d.), in the peri-
od of 2019-2023, with a certain unevenness of changes in
the Index of Corruption Perception in Ukraine (Table 1),
there is a significant improvement of the indicated index —
by 4 points when comparing the data of 2019 and 2023,
Ukraine’s place in the ranking is not high.

Table 1. Corruption Perception Index in Ukraine

Year Rating Corruption Perception Index (points)
2019 120 32
2020 126 30
2021 117 33
2022 116 33
2023 104 36
2024 105 34

Source: constructed by the authors based on data from Transparency International Ukraine (n.d.)

In 2023, law enforcement agencies notified 257 per-
sons of suspicion of corruption, but only 101 criminal pro-
ceedings were opened, for which 65 sentences were hand-
ed down by the court (State Financial Monitoring Service of
Ukraine, n.d.). This indicates both the insufficient level of
anti-corruption and the insufficiency of the evidence base
regarding the facts of corruption. One of the directions for
the formation of a sufficient evidence base regarding cor-
rupt actions can be the expansion of the functions of SFMS
to this area, which threatens the financial security of the
country. The given example regarding the ratio of the num-
ber of court decisions to the number of suspected crimes
also indicates the problem of evaluating the effectiveness
of work in this direction. The functions of SFMS should be
ensured by the implementation of framework legislation in
this area and the reliance in the practical activities of the
subjects of its primary link on industry norms and norms of
institutional structures with a high level of adaptability to
the challenges of time.
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These functions should be expanded in the following
directions: increasing the directions of state and internal
control; dynamic adaptive change of indicators of sus-
picious financial transactions; expansion of the list and
number of indicators. The proposal to expand the scope of
the SFMS’s control will lead to an increase in the number
of notifications from the SPFM about financial transac-
tions with features that are subject to financial monitor-
ing. The increase in the workload of the SFMS requires
appropriate organisational measures. At the same time,
the available data indicate a significant decrease in the
number of the SPFM (Fig. 2), which began in 2019. Ac-
cording to the indicator of 2023, the indicated decrease is
almost 55% compared to the indicator of 2019, which sig-
nifies a significant decrease in the amount of information
received by the SFMS.

During the same period, the number of notifications
from the SPFM to the SFMS decreased by 8.3 times (Fig. 3),
which accordingly reduced the workload of the SFMS.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 2. Number of SPFM, units
Source: constructed by the authors using data from M. Utkina (2024), State Financial Monitoring Service of Ukraine (n.d.)
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Figure 3. The dynamics of receiving notifications from the SPFM about financial transactions
with the signs that are subject to financial monitoring, units
Source: constructed by the authors using data from State Financial Monitoring Service of Ukraine (n.d.)

Even the specific number of notifications from the
SPFM about financial transactions with the signs that
are subject to financial monitoring decreased from 497
in 2019 to 105 in 2023. This does not indicate a reduc-
tion of risks and threats, but a negative trend of decreas-
ing attention of the SPFM to the control of these threats.
From this point of view, the structure of message sourc-
es is significant. The vast majority of reports come from
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banking institutions (Fig. 4) and not from the SPFM of
the non-banking sector. It is also significant that at the
beginning of a full-scale war, i.e. during the period of ac-
quiring the maximum value of the risks specified in the
Methodology of their assessment (State Financial Mon-
itoring Service of Ukraine, 2018) the share of messages
from non-banking institutions, which was already insig-
nificant, decreased by more than six times (Fig. 4).
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Figure 4. The structure of the sources of notifications to the SFMS for the period of 2020-2024 about financial
transactions with the signs that are subject to financial monitoring, units
Source: constructed by the authors using data from State Financial Monitoring Service of Ukraine (n.d.)

This indicates the asymmetric response to suspicious
financial transactions by structures and organisations in-
volved in the fight against money laundering and terrorist
financing and the proliferation of weapons of mass de-
struction, primarily by certain categories of the SPFM and,
accordingly, their provision of information to the SPFM
about suspicions of criminal activities, which forms a cer-
tain loophole for circumventing the current legal norms.
This shows that the activities of the specified SPFM require
additional regulatory measures and an increase in the level
of control. By using the proposed approach to exclude the
human factor at certain levels of control, processing infor-
mation by closed software and hardware complexes direct-
ly in the SPFM in real time and sending threat information
to a centralised database and their automated processing,

the possibility of abuse in this sector of the financial mar-
ket will be significantly reduced. In addition, the automat-
ed processing of information will reduce the burden of the
financial monitoring service, even with the proposed in-
crease in the areas of control.

The multi-sectoral affiliation of the SPFM also re-
quires the SFMS to be given the function of coordinat-
ing the body of sectoral regulatory documents regarding
financial monitoring, the expansion of administrative
supervision over the SPFM, and the strengthening of the
mandatory features of punishment for non-compliance
with the requirements of the control of financial trans-
actions specified in the current Law of Ukraine No. 361-
IX (2020). At the same time, as shown in Table 2, the
number of SPFM of the non-banking sector, even by their
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individual types, is greater than the number of banks,
and their total assets are commensurate with the total
assets of banks, which indicates the commensurate num-
ber of financial operations of banking and non-banking
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institutions. At the same time, according to the SPFM pro-
file of the non-banking sector, for example, pawnshops,
lotteries, etc., these institutions are the most likely ways
for money laundering.

Table 2. Changes in the number of banking and non-banking SPFM and their assets

Years
Type of SPFM Parameter
2020 2021 2022 2023 06.2024
X Assets, UAH million 63,867 64,903 64,737 74,412 67,581
Insurance companies -
Number, units 210 155 128 101 90
. . . Assets, UAH million 186,572 216,406 243,997 250,454 258,917
Financial companies -
Number, units 960 922 760 559 548
. . Assets, UAH million 2,317 2,330 1,449 1,422 1,387
Credit unions -
Number, units 322 278 162 133 120
Assets, UAH million 3,854 4,289 4,101 3,839 3,856
Pawn shops -
Number, units 302 261 183 146 116
Banks Assets, UAH million 1,822,841 2,053,232 2,351,678 2,944,684 3,125,617
Number, units 73 71 67 63 62

Source: constructed by the authors based on data from the National Bank of Ukraine (2024)

In a wide range of scientific works, there is a legal in-
terpretation of financial monitoring, which is limited only
to the function of countering the legalisation of illegal in-
come, financing of terrorist structures and organisations,
financial support for the spread of weapons of mass de-
struction (Levytska & Osadcha, 2021; Pushak & Trush-
kina, 2021; Kononova, 2024). At the same time, Zh. An-
driichenko (2020) and T. Yavorska et al. (2023) detailing the
risk-oriented approach in the process of financial monitor-
ing, noted that in the risk management system (Resolution
of the Board of the National Bank of Ukraine No. 64, 2018)
there is no risk of legalisation of illegal income among var-
ious types of risks. The studies of I. Rekunenko et al. (2020)
and O. Rubai et al. (2023) indicated the differentiation of
approaches to the interpretation of the concept of “finan-
cial monitoring” according to the level of its implementa-
tion, distinguishing the macro level, in which the interna-
tional and national sub-levels are distinguished, and the
micro level of subjects of economic activity.

The researchers identified the need to improve the
SFMS in many areas. In the article D. Hrytsyshen et
al. (2024) the need to expand the scope of control of the
SFMS to areas related to ensuring the state security of the
country was indicated. In the study by O. Smahlo (2022) the
use of the SFMS mechanism to combat corruption and not
only in terms of bribery, but also in terms of embezzlement
of budget funds was proposed. M. Prodanchuk et al. (2023)
proposed to expand the use of digital tools for this. These
approaches are discussed in detail in the presented study.

A significant number of researchers pointed to the
growing importance of state financial monitoring in war-
time conditions. In the study of M. Utkina (2024) it was
indicated that the conditions of martial law led to signif-
icant changes in the banking and financial spheres, which
requires urgent changes to the regulatory and legal acts
that regulate the conduct of state financial monitoring. It
was emphasised that due to the delayed legislative pro-
cedures, certain institutional structures, in particular the
NBU, introduce adaptive changes to the norms that reg-
ulate monitoring mechanisms, forms and tools. In the
study by O. Rubai et al. (2023) it was outlined that the
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operational simplification of financial monitoring proce-
dures after the start of a full-scale invasion, in particular,
by the Resolution of the Board of the National Bank of
Ukraine No. 60 (2022), facilitates the control of a certain
group of transactions with cash funds aimed, in particular,
at defence needs, reduce on-site inspections by represent-
atives of the state financial monitoring system, etc. This is
taken into account in the presented study. I. Sikora (2024)
noted the importance of the SFMS for stimulating the im-
plementation of new methods of controlling budgetary re-
sources in wartime conditions, which leads to an increase
in risks and uncertainty, and the operational assessment of
the effectiveness of the financial mechanisms involved in
the challenges of wartime.

The effectiveness of SFMS, according to the conclu-
sions of Ya. Pushak & N. Trushkina (2021), is reduced due
to the bureaucratised process of financial monitoring, its
multi-level administrative structure, which complicates the
analysis of information about actions that have signs of fi-
nancial offenses and, according to N.M. Zayed et al. (2022),
slows down decision-making on neutralising threats to the
country’s financial system. There are differences in scien-
tific works in assessing the effectiveness of financial moni-
toring systems in European and North American countries.
Thus, in the studies of O. Hordei & I. Yahodenko (2021) and
D. Hrytsyshen et al. (2024) it is recommended to adapt the
experience of financial intelligence of Western countries to
implementation in Ukraine. At the same time, in accord-
ance with the comparative analysis of financial monitoring
structures in EU countries in the article by S. Khaliuk (2024)
it was noted their complexity and fragmentation, insuffi-
cient adaptability to new threats even in stable economic
and political conditions, and significant shortcomings in
law enforcement.

A. Krytiev (2024) proposed horizontal integration of
state information resources. The feasibility of forming
horizontal connections of state information resources is
indicated in the presented article. At the same time, the
feasibility and possibility of creating a single state infor-
mation space raises certain doubts. This is difficult to im-
plement technologically due to the significant difference

109 -II



Development of the financial monitoring system...

in design solutions of local resources, the difference in the
“generations” of the technical and software tools involved,
and, most importantly, the difference in data presentation.
In addition, the formation of a single information space
will increase the risk of unauthorised access to information
of varying degrees of secrecy for citizens and institutions
of Ukraine and varying degrees of openness for interna-
tional partners.

The use of functional limitations of state financial
monitoring in scientific works and even time limitations,
such as time limits for investigating crimes, leads to a nar-
rowing of the possibilities for improving the mechanism of
financial monitoring (Hrytsyshen et al., 2024). This intu-
itively takes the development of the financial monitoring
system beyond the scope of research, which, in the context
of changing challenges, reduces the effectiveness of its use
for the tasks of the country’s financial security. In view of
the above, proposals to narrow the functions of state fi-
nancial monitoring to limit the provision of institutional
structures with timely and objective information on the
conditions of the functioning of the financial monitoring
system also seem unfounded. Limiting research to such
components as institutional, methodological and regula-
tory support (Hrytsyshen et al., 2024) and leaving out of
consideration its multi-level systemic nature, its complex
structure, problems of various administrative arrange-
ments, and SPFM also leads to narrowing of opportunities
for improving the mechanism and development of the state
financial monitoring system.

The proposals provided for improving the SFMS: ex-
panding the functions of controlling the effectiveness of
materials provided to legal structures, eliminating the
asymmetry of control over the types of SPFM by imple-
menting framework legislation in this area, providing
the SFMS with the function of coordinating the body of
industry regulatory documents on financial monitoring,
expanding administrative supervision over the SPFM and
strengthening the imperative signs of punishment for
failure to comply with the requirements of controlling fi-
nancial transactions, normalising the practice of forming
horizontal connections between SPFM to increase the ef-
ficiency of countering illegal financial transactions even if
they are partially implemented, will ensure the develop-
ment of the SFMS, which will positively affect the state of
financial security in Ukraine.

M CONCLUSIONS

It is indicated that a rigid hierarchical functional and in-
formation structure of state financial monitoring has been
formed according to the current legal acts in Ukraine. It
is indicated that the complex structure of inter-sectoral
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information interaction and interaction between the par-
ties of financial monitoring formed in the current legisla-
tion complicates the operative response to violations of
the norms of the legislation. It is indicated that the dif-
ferentiation of the legal field for different types of SFMS
causes fragmentation of the system of state neutralisation
of threats to financial security. It is indicated that not only
new threats determine the need to improve the SFMS, but
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one of the inherent features of the shadow economy is the
laundering of illegal income, this opens the possibility of
using the mechanism of state financial monitoring, by ex-
panding its functions, to ensure an integral influence on
the pace and level of the shadow economy.

It is noted for the first time that the asymmetric re-
sponse to suspicious financial transactions by structures
and organisations involved in combating money laundering
and financing of terrorism and the proliferation of weap-
ons of mass destruction, primarily certain categories of the
SPFM and, accordingly, their provision of information to
the SFMS about suspicions of criminal activities also vio-
lates the cornerstone principle of integrity system of state
financial monitoring, which can significantly devalue its
activity. It is indicated that the functions of state financial
monitoring should be ensured by the implementation of
framework legislation in this area and the practical activity
of the subjects of its primary link based on industry norms
and norms of institutional structures with a high level of
adaptability to the challenges of time. The directions of
institutional regulation of the state financial monitoring
system to counteract and neutralise threats to the finan-
cial security of the country, priorities in the development
of the SFMS, indicative indicators of the SFMS control for
banking and non-banking financial institutions, improve-
ment of supervisory actions for compliance with the SFMS
norms regarding illegal financial transactions have been
determined. Further research will focus on identifying new
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LinkedIn as a key tool for targeted advertising
in industrial B2B marketing

M Abstract. As digital marketing becomes increasingly focused on reaching the right audience with the right message,
many industrial B2B companies are turning to LinkedIn to connect with decision-makers in a more targeted way. While
the platform is gaining popularity in professional circles, there is still a lack of in-depth research into how well LinkedIn
works specifically for businesses that deal with complex products and long sales cycles. The aim of this study was to evaluate
the effectiveness of LinkedIn as a targeted advertising platform in the context of industrial business-to-business (B2B)
marketing. Utilising a combined methodology — comprising in-depth interviews of 25 industrial marketing professionals
and secondary data from publicly available industry reports — this research assessed LinkedIn’s adoption rates, targeting
capabilities, performance metrics, and return on investment. Findings indicate a high adoption level of LinkedIn Ads,
with an average of 32% of digital marketing budgets allocated to this channel. Although cost-per-click and cost-per-lead
often exceed those of other social media platforms, the quality of leads generated is notably higher, reflecting strong
conversion rates (5-9%). The precise segmentation features — particularly targeting by job title, industry, and company
size — proved instrumental in reducing lead waste and improving campaign relevance. Despite the learning curve and the
need for specialised technical content, most participants reported significant return on investment, largely attributed
to reaching highly relevant decision-makers. Best practices for maximising LinkedIn’s potential include dedicated
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LinkedIn as a key tool for targeted advertising...

landing pages, thorough A/B testing, and strategic retargeting. These results indicated LinkedIn’s role as an essential
platform for industrial B2B marketers aiming to balance higher upfront costs with the long-term value of engaged,
high-intent leads. This research’s findings can be used by industrial B2B firms to achieve higher lead quality and
conversion rates by strategically allocating budgets to LinkedIn, leveraging advanced targeting and ABM features, and
investing in technically robust content tailored to decision-makers

M Keywords: corporate social media; account-based marketing; lead generation; return on investment; digital marketing

strategy

H INTRODUCTION

In the fast-changing world of industrial business-to-busi-
ness (B2B) marketing, digital platforms have become es-
sential for targeted advertising and customer engagement.
Among these platforms, LinkedIn has emerged as a tool for
industrial marketers aiming to connect with decision-mak-
ers, procurement professionals, and corporate buyers. With
over 1 billion users globally, LinkedIn offers an environ-
ment for professional networking, thought leadership, and
data-driven advertising, allowing companies to implement
precise targeting strategies based on industry, job function,
company size, and professional interests. Advancements in
artificial intelligence (AI), automation, and programmatic
advertising have accelerated the shift toward data-driven
marketing in the industrial B2B sectors, further enhanc-
ing LinkedIn’s capabilities as a strategic marketing tool.
Unlike traditional digital advertising platforms, LinkedIn
enables businesses to connect with highly relevant audi-
ences through personalised content, sponsored posts, and
lead-generation campaigns. Additionally, the platform’s
unique social-professional nature fosters trust-building
and long-term relationship development, which are essen-
tial for B2B transactions that involve complex purchasing
processes and high-value contracts.

LinkedIn has become a cornerstone in the landscape
of B2B marketing, particularly in the realm of targeted ad-
vertising. Its distinctive positioning as a professional net-
working platform allows marketers to construct messages
to specific industries, roles, and decision-makers, thereby
optimising communication efficiency. From a strategic
standpoint, LinkedIn’s integration into B2B marketing
is well supported in academic literature. S. Cartwright et
al. (2021), through a systematic review, stressed the plat-
form’s strategic value within digital B2B ecosystems, not-
ing its utility in long-term relationship building and lead
nurturing. Moreover, the platform’s effectiveness as a
customer acquisition channel has been empirically con-
firmed in diverse regional contexts. D.W.M.N.C. Dasanay-
ake (2022), focusing on the Asia-Pacific region, confirmed
LinkedIn’s superiority in reaching professional audiences
and generating high-quality leads compared to other dig-
ital platforms. These findings align with broader research
by Y.K. Dwivedi et al. (2023), who documented a significant
rise in social media adoption within B2B environments and
identified LinkedIn as a preferred channel due to its per-
ceived professionalism and effectiveness.

Targeted advertising, one of LinkedIn’s most valuable
capabilities, has also been a focus of recent studies. H. Ji et
al. (2024) explored the application of machine learning
to refine LinkedIn’s targeting mechanisms, enhancing ad
relevance and return on investment. M.F. Nur & A. Sire-
gar (2024) complemented these findings by demonstrating
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how cluster analysis can be integrated into LinkedIn cam-
paigns for precise market segmentation. Importantly,
LinkedIn’s influence extends beyond marketing and sales
into human resource management. E.P. Ododo et al. (2024)
examined the platform’s application in recruitment and
selection, particularly in the IT industry. Their findings in-
dicate LinkedIn’s dual function as both a talent acquisition
tool and a branding channel, highlighting how marketing
efforts on LinkedIn increasingly intersect with organisa-
tional HR strategies. This convergence is especially rele-
vant in tech-driven B2B environments where recruitment
is often as strategic as customer acquisition.

Complementing these insights, Y. Wu (2025) provid-
ed a comparative perspective on new media advertising
in B2B contexts, demonstrating that LinkedIn stands out
among digital platforms due to its alignment with B2B
market characteristics — namely, long sales cycles, mul-
ti-stakeholder decision-making, and the need for credi-
bility-driven content. This study highlighted how Linke-
din’s format supports sustained engagement and thought
leadership, rather than fast-paced viral content typical of
consumer-focused platforms. At the same time, the broader
technological environment has influenced how LinkedIn is
used in B2B contexts. M. Moradi & M. Dass (2022) analysed
the role of Al in optimising social media campaigns and
foresee continued integration of Al into LinkedIn market-
ing tools. W.Y.C. Wang & Y. Wang (2020) also emphasised
the importance of analytics in transforming digital B2B
strategies, enabling firms to measure and refine their con-
tent and advertising practices. Similarly, H. Fischer (2022)
found that B2B sales teams increasingly rely on LinkedIn to
derive value from data-driven insights, further integrating
the platform into strategic sales planning.

Finally, LinkedIn’s application is expanding beyond
traditional marketing and recruitment. S. Lépez-Carril et
al. (2020) explored its growing use in education and pro-
fessional development, noting that the platform fosters not
just networking but also reputation building and thought
leadership. This functionality enhances LinkedIn’s posi-
tioning not merely as a digital channel, but as an embedded
part of professional identity and organisational strategy. In
summary, the existing literature and recent empirical stud-
ies collectively position LinkedIn as a highly effective and
versatile tool for B2B marketing. Its value lies not only in
advanced targeting and content dissemination capabilities
but also in its capacity to integrate recruitment, sales, ser-
vice, and professional engagement under a unified digital
ecosystem. As LinkedIn continues to evolve through Al,
data analytics, and platform diversification, its strategic
importance for B2B firms — large and small - is set to ex-
pand even further. Therefore, the aim of this study was to
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assess LinkedIn’s efficacy as a platform for targeted adver-
tising in the context of industrial B2B marketing.

B MATERIALS AND METHODS

This study adopted a mixed-method approach, centred on
semi-structured interviews and supported by secondary
data analysis, to investigate the role and effectiveness of
LinkedIn advertising in industrial B2B marketing. Con-
ducted from January to February 2025, the research fol-
lowed a cross-sectional design, capturing a snapshot of
how LinkedIn was utilised and perceived within that peri-
od. The sample included 25 marketing professionals from
industrial B2B firms in Ukraine - 14 from mid-sized enter-
prises (50-250 employees) and 11 from large firms (1,000+
employees). Participants were selected through purpo-
sive sampling, targeting individuals directly involved in
managing LinkedIn advertising campaigns, and snowball
sampling, expanding the respondent base via profession-
al referrals. Sampling continued until data saturation was
achieved, ensuring the emergence of no new themes.

Interviews followed a semi-structured guide designed
to elicit detailed insights into LinkedIn advertising strat-
egies, performance evaluation, and challenges. Key top-
ics included organisational context, perceived benefits
and adoption drivers, performance metrics (cost-per-click
(CPC), click-through rate (CTR), cost-per-lead (CPL), con-
version rates), audience targeting, content development,
ROI perceptions, and best practices. The guide was pre-test-
ed with three volunteer marketers, whose feedback helped
refine question clarity, particularly regarding performance
indicators. Interviews consisted of the following questions.

1. Have you run any LinkedIn ad campaigns over the
past year for your company’s B2B marketing efforts?

2. Roughly how much of your digital marketing budget
do you usually dedicate to LinkedIn Ads?

3. What motivated your team to start using LinkedIn
for advertising to industrial clients?

4. When you are setting up your campaigns, which au-
dience filters do you rely on the most — job titles, indus-
tries, company size, or maybe something else?

5. Have you tried using LinkedIn’s account-based tools
like Matched Audiences or retargeting features? If so, what
kind of results did you see?

6. How would you describe the quality of leads you are
getting from LinkedIn compared to platforms like Face-
book or X (formerly Twitter)?

7.What kinds of results are you seeing in terms of
things like CPC, CTR, or conversions? Are those numbers
meeting your expectations?

8.Do you think LinkedIn Ads are worth the invest-
ment? How does the return compare with other advertising
platforms you have used?

9. Did you run into any difficulties getting started with
LinkedIn’s ad manager, especially when setting up more
complex campaigns?

10. What kind of content tends to work best for your
audience on LinkedIn - for example, technical whitepa-
pers, case studies, or webinar invites?

11. When someone clicks your ad, do you send them to
a general homepage, or do you build custom landing pages
for LinkedIn visitors? If so, have you noticed any difference
in how people respond?
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12. Have you used webinars as part of your strategy
on LinkedIn? If yes, how well did they perform in terms of
clicks or conversions?

13. Do you regularly test different versions of your ads
(like changing headlines, images, or calls-to-action)? What
is your process, and what kind of impact has it had?

14. Have you ever followed up with people who clicked
your LinkedIn Ads or downloaded a resource? Did retarget-
ing improve your results?

15. Looking back at your experience, what would you
say are the most effective tactics for getting good results
from LinkedIn advertising in your industry?

Each interview, lasting approximately 30 minutes, was
conducted via Zoom or Microsoft Teams. Ethical protocols
were strictly followed: participants received an informa-
tion sheet detailing the study’s purpose, data usage, and
confidentiality measures, and provided informed consent
either in writing or via recorded verbal agreement (ICC/
ESOMAR..., 2016). In addition to primary data, the study
incorporated secondary sources, including LinkedIn Bench-
mark reports, industry publications (Content Marketing
Institute, n.d.), and publicly available B2B marketing case
studies. These sources provided contextual benchmarks and
broader trends related to LinkedIn campaign performance.

Interview transcripts were analysed using thematic
coding in NVivo software, employing an inductive ap-
proach. Two researchers independently coded the data,
later reconciling discrepancies through discussion and
consolidating codes into overarching themes. Qualitative
findings were triangulated with secondary data to con-
textualise insights, particularly regarding CPL, CTR, and
conversion benchmarks, highlighting both consistencies
and deviations from platform-reported averages. Validi-
ty and reliability were reinforced through multiple strat-
egies. Member checking allowed selected participants
to verify interpretations. Rich contextual descriptions
enhanced transferability, while an audit trail of coding
decisions ensured dependability. Reflexive memos main-
tained throughout the study minimised researcher bias
and supported confirmability, strengthening the overall
trustworthiness of findings.

M RESULTS AND DISCUSSION

The survey revealed that 84% of the professionals sur-
veyed indicated their companies had used LinkedIn Ads
in the past 12 months, suggesting widespread accept-
ance of the platform among industrial B2B firms. These
findings corroborate previous insights from the Content
Marketing Institute (n.d.), which reported that 80-85%
of B2B marketers consider LinkedIn an essential chan-
nel. The high adoption rate implies that LinkedIn has
become integral to reaching professional audiences and
indicates the platform’s perceived effectiveness in B2B
marketing contexts (LinkedIn, 2024). On average, indus-
trial B2B respondents allocated 32% of their overall dig-
ital marketing budget to LinkedIn campaigns, with allo-
cations ranging from 15% to 40%. This approach reflects
a strategic choice to invest heavily in LinkedIn, likely
driven by the platform’s strong targeting features, such
as job title, seniority, and industry segmentation. While
other social media platforms may be more cost-effective
in certain metrics (e.g., CPC), the data indicates that
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LinkedIn’s specialised targeting capabilities warrant
larger budget commitments in industrial B2B contexts.

Notably, manufacturing, energy, and construction stand
out as the leading sectors using LinkedIn Ads (Table 1).

Table 1. Key adoption metrics

Metric Value
Adoption of LinkedIn Ads 84%
Avg. % of digital budget on LinkedIn 32%

Industries with highest adoption

Manufacturing (41%), energy (27%), construction (19%)

Source: created by the authors based on expert interviews’ analysis

These industries typically deal with high-ticket items
and lengthy sales cycles, making connecting with deci-
sion-makers even more crucial — a task that LinkedIn’s
professional emphasis effectively supports. The survey
highlighted four key dimensions that industrial B2B mar-
keters prioritise on LinkedIn: job title and seniority (92%
of respondents), industry (88%), company size (72%), and
geographic region (68%). The strong emphasis on job ti-
tles and seniority (92%) shows that advertisers are keenly
aware of the importance of reaching decision-makers who
affect capital-intensive purchasing decisions typical in
industrial environments. Targeting by industry (88%) and
company size (72%) enables marketers to further refine
their campaigns, ensuring that messaging resonates with
the distinct challenges encountered by organisations of
varying sizes within specific market segments.

An equally notable finding is that 64% of respondents
used LinkedIn’s ABM features — such as matched audiences
and retargeting - to engage with carefully curated lists of
accounts. Among these ABM users, 78% rated these features
as “effective” or “very effective”, demonstrating LinkedIn’s
ability to align B2B campaign strategies with specific or-
ganisational targets. This reflects broader industry trends
that recognise ABM as a powerful strategy to minimise
“lead waste” by focusing on high-potential accounts in-

stead of taking a broad approach with less targeted meth-
ods. Therefore, the precise audience segmentation availa-
ble on LinkedIn helps industrial B2B marketers reduce lead
waste, a challenge often faced on more consumer-focused
platforms like Facebook or Instagram. Based on the survey
data and open-source LinkedIn benchmark reports, the
performance metrics for industrial B2B campaigns were
generally favourable. Table 2 contrasts industrial B2B aver-
ages against broader LinkedIn global benchmarks.

The average CTR for industrial B2B campaigns slightly
exceeds LinkedIn’s general B2B benchmark. Several rea-
sons could explain this above-average performance. Tar-
geting precision: industrial advertisers often have highly
refined audience segments, minimising irrelevant ad im-
pressions. Technical relevance: the content (e.g., engineer-
ing case studies, and industrial product demos) resonates
strongly with the niche audiences that encounter it. The
industrial B2B CPC range is somewhat higher than the
LinkedIn global average. This premium may result from in-
tense competition for specialised keywords and job titles
(e.g., “Plant Manager”, “Senior Process Engineer”, etc.),
where few high-quality leads exist, and multiple industri-
al suppliers are bidding. Despite elevated CPCs, many re-
spondents emphasised that the value of converting even a
single lead often justifies higher click costs.

Table 2. Performance metrics

Metric LinkedIn (B2B industrial) average Reference (industry benchmarks)
CTR 0.45-0.60% 0.35-0.45% (LinkedIn global avg.)
CPC $5.10-$7.50 $3.00-$5.00 (LinkedIn global avg.)
Conversion rate 5-9% 3-5% (LinkedIn global avg.)
CPL $45.00-$60.00 $30.00-$50.00 (global B2B avg.)
Lead quality (rating) 4.2/5.0 -

Source: created by the authors based on expert interviews’ analysis

A strong conversion rate highlights the effectiveness
of LinkedIn’s professional environment in facilitating lead
generation. Typical calls-to-action in the industrial sec-
tor - such as “request a demo”, “download technical white-
paper” or “register for a webinar” — tend to attract highly
qualified professionals seeking detailed solutions. As can
be seen from Table 2, CPL is higher than some B2C cam-
paigns but remains reasonable for complex B2B industrial
transactions, where products often involve large capital
expenditures. In such contexts, generating a single lead
with genuine purchasing authority can lead to substan-
tial revenue. Survey participants rated LinkedIn-generat-
ed leads at an average of 4.2 out of 5.0 in quality, further
validating the platform’s capability to deliver well-targeted
prospects. This rating stood in contrast to other channels
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such as Facebook (3.3) or X (3.1), reflecting LinkedIn’s
stronger professional and industry-specific user base. The
average lead quality score suggests that LinkedIn prospects
are generally well-informed, high-intent individuals - cru-
cial in industrial sectors where consultative sales process-
es require substantial knowledge exchange. Respondents
were also willing to accept a higher CPC or cost-per-lead,
as these leads are more likely to convert into high-value,
long-term customers. Consequently, industrial B2B mar-
keters recognise the strategic value of LinkedIn in provid-
ing fewer but more qualified leads, which justifies a typical-
ly higher CPC and CPL.

Regarding marketing investment efficiency, 68% of re-
spondents rated LinkedIn’s ROI as “high” or “very high”,
particularly in comparison to other social platforms.
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This perception arises from two main factors. Targeted
reach — advertisers can identify senior-level stakeholders
or technical experts who have a significant impact on or
directly make purchasing decisions. Higher conversion
rates — LinkedIn campaigns, especially those using ad-
vanced ABM strategies, frequently lead to more qualified
leads. Cost management is regarded as a significant issue.
Specifically, 56% of marketers view LinkedIn advertising as
“somewhat expensive”, making careful budget allocation
and close monitoring of campaign performance essential.
However, participants often noted that higher upfront costs
can be recovered with just a few conversions, considering
the large contract values typical in industrial B2B transac-
tions (e.g., equipment procurement, large-scale services).

Another notable issue is the complex targeting setup.
Specifically, 40% of respondents cited the learning curve
associated with LinkedIn’s Campaign Manager, particular-
ly when configuring ABM lists, retargeting audiences, or
applying layered demographic filters. While these features
allow for highly refined targeting, their complexity can
pose a barrier for smaller marketing teams or those new to
the platform. Content production poses a significant chal-
lenge. Notably, 44% of respondents highlighted the need
for specialised, technically robust content to engage niche
decision-makers on LinkedIn. Unlike B2C environments,
generic marketing copy tends to perform poorly in indus-
trial contexts; engineers, project managers, and technical
buyers expect content that demonstrates a high level of
subject matter expertise. Developing whitepapers, technical
case studies, and webinar materials can be resource-inten-
sive, especially for firms with limited in-house capabilities.

Among the firms reporting successful campaigns,
68% utilised specialised landing pages customised to their
LinkedIn ad messaging. These landing pages frequently ad-
dressed specific pain points and provided technical details
or overviews of solutions. Respondents noted that such
alignment could improve conversion rates by as much as
28% compared to directing clicks to a general homepage.
Webinar-based campaigns have been shown to generate
approximately 20% higher CTR compared to static eBook
or whitepaper offers. In the industrial B2B sector, webinars
are particularly effective as they provide live, interactive
opportunities for detailed technical discussions. This ap-
proach allows potential buyers to assess a company’s ex-
pertise in real time and may speed up the consideration
phase in the purchasing funnel.

Another effective practice is ongoing A/B testing. For
instance, 48% of respondents performed monthly A/B tests
on aspects like ad copy, visuals, and audience parameters.
Campaigns that continually tested at least two variations
saw a 15% increase in CTR and a 12% decrease in CPL.
This iterative optimisation highlights the importance of
data-driven decision-making: what works for one industry
segment or job function might be less effective for another.
Retargeting users who previously engaged with technical
content — such as visiting specific product pages or down-
loading a white paper — produced an average conversion
rate of 7,8%, compared to 4,5% for audiences that did not
receive retargeted ads. This suggests that maintaining
brand visibility among interested prospects can signifi-
cantly enhance lead-nurturing efforts, especially in the ex-
tended sales cycles typical of industrial purchases.

M. Oklander et al.

While advertising on LinkedIn tends to be more ex-
pensive in terms of CPC and CPL compared to other social
networks, it continues to stand out as a highly effective
platform for industrial B2B marketing - especially when
the focus is on attracting high-quality leads rather than
reaching as many people as possible. What makes Linke-
dIn particularly valuable is its ability to connect advertis-
ers with senior professionals and technical experts, a group
that is difficult to reach on broader platforms. According
to M. Dzhulai (2023), given that it connects professionals
worldwide, LinkedIn ought to be the primary source for
building the employer brand on social networks in EU. In
industries where buying decisions are complex, sales cycles
are lengthy, and products are highly technical, this ability to
reach the right people makes all the difference. Similar con-
clusions were drawn by C. Spilotro et al. (2023), who pointed
to LinkedIn’s strength in helping businesses grow inter-
nationally and connect with leads that are more likely to
convert. They documented a successful LinkedIn-based in-
ternational expansion strategy adopted by a mid-sized tech
company, showcasing the platform’s relevance for SMEs
seeking global visibility. This study supports those insights.

Most interviewees said they see a strong return on
their LinkedIn investments, despite the platform’s rela-
tively high ad prices. S. Saeidi & S. Hollensen (2024) sug-
gested this is because LinkedIn allows for very specific tar-
geting — by role, sector or seniority — making it possible to
speak directly to those most likely to act. When messaging
is carefully crafted and matched to the audience, results
improve. They build on this by offering practical frame-
works for leveraging LinkedIn, advocating for a combina-
tion of optimised profiles, curated content, and a strategic
mix of organic and paid advertising. This finding is consist-
ent with what R.M. Cortez et al. (2022) and N.V. Jenifer et
al. (2023) reported: content that is tailored and thought-
fully designed for LinkedIn tends to drive more clicks and
higher engagement. In addition to targeting, content qual-
ity and relevance play a pivotal role in campaign perfor-
mance. R.M. Cortez et al. (2022) asserted that engagement
on LinkedIn is closely linked to content that addresses
specific professional challenges. N.V. Jenifer et al. (2023)
further validated this by demonstrating a strong correla-
tion between structured LinkedIn content strategies and
increased user engagement.

To get the most out of LinkedIn advertising, compa-
nies must take a strategic and detailed approach. Success
generally hinges on three things: using advanced targeting
options to focus on specific job functions and companies;
creating content that resonates with the technical needs
of potential buyers; and regularly updating and testing ads
to improve performance over time. These priorities corre-
spond the work of M. Sundstrom et al. (2020), C.I. Enyin-
da et al. (2021), who highlighted the importance of con-
tinuous testing and ABM in sustaining engagement in the
B2B space. C.I. Enyinda et al. (2021) emphasised function in
integrating marketing, sales, and service, thereby facilitat-
ing the entire B2B sales cycle. Similarly, M. Sundstrom et
al. (2020) highlighted how LinkedIn content shapes en-
gagement in industrial contexts, revealing that audience
interaction is influenced not only by content frequency
but also by its professional relevance and tone, reinforcing
LinkedIn’s distinct niche within B2B digital ecosystems.
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One interesting takeaway from the interviews is the
growing role of influencer-style marketing, even in tech-
nical industries. Though still developing in B2B, endorse-
ments from trusted experts on LinkedIn — especially those
with real industry knowledge — can influence buying de-
cisions. Another growing area of interest is influencer
marketing on LinkedIn. J. Mero et al. (2022) identified
multiple B2B influencer strategies — including employ-
ee advocacy and partnerships with niche opinion lead-
ers — that significantly boost brand credibility and reach.
They argued that when done authentically, this kind of
promotion can also speed up the decision-making pro-
cess. S. Harshitha et al. (2021) highlighted the potential
of nano-influencers in B2B campaigns, arguing that even
small-scale influencers can yield substantial impact when
they possess deep industry knowledge.

New features on LinkedIn, like Conversation Ads and
interactive video formats, are creating fresh opportuni-
ties for advertisers to interact with potential customers
in more engaging ways. These tools are especially useful
for campaigns that aim to educate or demonstrate com-
plex products. A. De Jong et al. (2020) and S. Harshitha et
al. (2021) both found that Al-powered tools - like auto-
mated bidding or predictive targeting — can improve ad
performance by reducing guesswork and increasing effi-
ciency. These innovations do not just lower costs; they
also help ensure the right content reaches the right peo-
ple at the right time. A. De Jong et al. (2020) emphasised
the strategic significance of practice-based approaches in
B2B marketing, where platforms like LinkedIn serve not
just as communication tools but as dynamic spaces for
co-creating value and knowledge.

Despite its increasing importance, the use of LinkedIn
for industrial B2B marketing remains an underexplored
area in academic literature. Existing studies primarily
focused on business-to-consumer (B2C) digital market-
ing, creating a gap in understanding how LinkedIn’s ad-
vanced targeting features affect customer acquisition and
retention in industrial markets. Some researchers have
examined LinkedIn’s role in digital marketing strategies
for small and medium enterprises (SMEs), highlighting
its significance for international market expansion, while
others have investigated the effects of social media mar-
keting on B2B sales processes. Moreover, content mar-
keting strategies through LinkedIn have been recognised
as crucial in driving engagement and thought leadership
among industrial marketers.

This research aimed to close the research gap by ana-
lysing LinkedIn’s role as a targeted advertising tool in in-
dustrial B2B marketing, evaluating its effectiveness in lead
generation, and investigating best practices for optimising
ad performance. Given the growing reliance on LinkedIn
for content marketing and B2B sales engagement, it was
essential to explore the extent to which firms can lever-
age the platform’s algorithmic targeting and Al-driven fea-
tures for marketing success. This study contributes to the
ongoing discourse on digital transformation in B2B mar-
keting by leveraging empirical data, industry case studies,
and expert insights. It offers strategic recommendations
for companies looking to enhance their LinkedIn adver-
tising efforts and provides valuable implications for mar-
keting professionals, industrial enterprises, and academic
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researchers interested in the intersection of social media
marketing and industrial B2B strategy.

As LinkedIn continues integrating automation and Al,
it reflects a broader shift in marketing toward data-driven
strategies. Built-in analytics, when combined with exter-
nal tools, give marketers deep insight into what is working,
what is not, and where to allocate resources next. To better
understand the long-term impact of these tools, more stud-
ies are needed — particularly ones that follow campaigns
over time in industries with long sales cycles and high-val-
ue transactions. That said, there are challenges. About 40%
of respondents noted that LinkedIn’s ad manager has a
steep learning curve, especially when setting up advanced
campaigns. Smaller marketing teams may find it difficult
to keep up. Additionally, nearly half of the participants
mentioned the difficulty of creating the kind of in-depth
content that works well on LinkedIn. Generic messages do
not resonate in this space — engineers and other technical
buyers expect specific, expert-driven information, which
requires time and resources to produce.

Still, those who invest in content and campaign man-
agement tend to see results. For example, companies that
used landing pages aligned with their LinkedIn Ads report-
ed better conversions than those who simply redirected
traffic to a generic homepage. Similarly, webinars often
performed better than downloadable content, especially
when they allowed prospects to engage with subject-mat-
ter experts live. A/B testing also played a big role in im-
proving campaign outcomes: teams that ran regular tests
saw higher click rates and lower costs per lead. Retargeting
also proved effective. When companies followed up with
people who had previously engaged with technical con-
tent - like visiting a product page or downloading a white
paper — the conversion rate improved noticeably. This kind
of follow-up keeps the brand top-of-mind and is particu-
larly useful when buyers are moving slowly through a long
decision-making process.

LinkedIn has become more than just a place to adver-
tise — it is now a key tool for building credibility and de-
veloping long-term relationships in the industrial space.
As more companies adopt ABM, embrace technical story-
telling, and invest in advanced analytics, LinkedIn’s role in
the B2B marketing landscape is only likely to grow. To be
effective, however, companies must treat it as more than
just another ad platform. It demands planning, testing,
and cross-functional coordination to truly deliver value. In
summary, LinkedIn is a high-cost, high-reward option for
industrial marketers. Its precision targeting, profession-
al audience, and expanding suite of Al tools make it one
of the most powerful platforms available. Companies that
succeed here are the ones willing to invest in expertise, cre-
ativity, and long-term thinking.

B CONCLUSIONS

The findings of this study indicated LinkedIn’s increasingly
strategic role in industrial B2B marketing. With 84% of re-
spondents reporting active use of LinkedIn Ads over the past
year, the platform demonstrates strong penetration in in-
dustries characterised by complex products, extended sales
cycles, and a need to reach high-level decision-makers. The
platform’s professional targeting capabilities — especially
by job title, seniority, and industry — make it particularly
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well-suited for industrial marketers seeking precision over
volume. Budget allocation patterns reinforce this perceived
value. On average, firms allocated 32% of their digital ad-
vertising budgets to LinkedIn campaigns, a substantial com-
mitment that highlights confidence in the platform’s ROL.
Industries such as manufacturing, energy, and construction
led in adoption, consistent with their need to reach techni-
cally competent and capital-influential audiences.

Performance metrics further validate the investment.
Industrial B2B campaigns on LinkedIn outperform global
averages in CTR (0.45-0.60% vs. 0.35-0.45%), conversion
rate (5.0-9.0% vs. 3.0-5.0%), and lead quality (4.2/5.0), de-
spite higher CPC and CPL. This suggests that while Linke-
dIn is not the most economical platform on a per-impres-
sion basis, it excels in delivering qualified, high-intent
leads — an essential factor in sectors where even a single
conversion can represent substantial revenue. Notably,
64% of surveyed marketers employed ABM strategies using
LinkedIn’s advanced features such as Matched Audiences
and retargeting. Among these users, 78% rated ABM tools
as “effective” or “very effective”, illustrating LinkedIn’s
ability to support high-precision campaigns focused on key
accounts. The emphasis on ABM aligns with broader trends
in B2B strategy, where targeted engagement is favoured
over generalised outreach.

Over half of respondents (56%) consider LinkedIn ad-
vertising “somewhat expensive”, particularly for firms with
constrained marketing budgets. In addition, 40% cited the
complexity of LinkedIn’s campaign management tools as a
barrier, especially when building multi-layered ABM lists or
configuring retargeting filters. Furthermore, 44% of partici-
pants noted that content creation remains a significant hur-
dle, as industrial buyers demand high-quality, technical, and
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across the buyer’s journey. Hence, LinkedIn has evolved
into a high-impact channel for industrial B2B market-
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cilitate trust-building interactions with decision-makers.
While higher costs and technical complexity may present
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the long-term effects of evolving LinkedIn advertising fea-
tures - including Conversation Ads and new targeting en-
hancements — on B2B lead generation and ROI.

® ACKNOWLEDGEMENTS

None.

H FUNDING

None.

M CONFLICT OF INTEREST

None.

[1] Cartwright, S., Liu, H., & Raddats, C. (2021). Strategic use of social media within business-to-business (B2B)
marketing: A systematic literature review. Industrial Marketing Management, 97, 35-58. doi: 10.1016/].
indmarman.2021.06.005.

[2] Content Marketing Institute. (n.d.). B2B content marketing: Benchmarks, budgets and trends. Retrieved from https://
contentmarketinginstitute.com/b2b-research/b2b-content-marketing-trends-research.

[3] Cortez, R.M., Johnston, W.]., & Dastidar, A.G. (2022). Managing the content of LinkedIn posts: Influence on B2B
customer engagement and sales? Journal of Business Research, 155(A), article number 113388. doi: 10.1016/j.
jbusres.2022.113388.

[4] Dasanayake, D.W.M.N.C. (2022). Exploring the effectiveness of LinkedIn as a tool for B2B customer acquisition
in the Asia Pacific region. Journal of International Business and Management, 5(6). doi: 10.37227/jibm-2022-04-
5391.

[5] De Jong, A., de Ruyter, K., Keeling, D.I., Polyakova, A., & Ringberg, T. (2020). Key trends in business-to-business
services marketing strategies: Developing a practice-based research agenda. Industrial Marketing Management, 93,
1-9.doi: 10.1016/j.indmarman.2020.12.004.

[6] Dwivedi,Y.K., Ismagilova, E.,Rana, N.P., & Raman, R. (2023). Social media adoption, usage and impact in business-to-
business (B2B) context: A state-of-the-art literature review. Information Systems Frontiers, 25,971-993. doi: 10.1007/
s10796-021-10106-y.

[7] Dzhulai, M. (2023). Adaptation of the employer brand of a Ukrainian company in the EU market during the full-scale
russian-Ukrainian war. Scientific Bulletin of Mukachevo State University. Series “Economics”, 10(1), 9-18. doi: 10.52566/
msu-econ1.2023.09.

[8] Enyinda, C.I., Opute, A.P., Fadahunsi, A., & Mbah, C.H. (2021). Marketing-sales-service interface and social media
marketing influence on B2B sales process. Journal of Business & Industrial Marketing, 36(6), 990-1009. doi: 10.1108/
jbim-01-2019-0053.

[9] Fischer, H. (2022). Effects of social media on B2B sales. Human Factors, Business Management and Society, 56,275-281.
doi: 10.54941/ahfe1002278.

[10] Harshitha, S., Shetty, R., & Sairam, P.S. (2021). Social media marketing: B2B marketing via nano influencers. Journal
of University of Shanghai for Science and Technology, 23(7), 1377-1387. doi: 10.51201/jusst/21/07335.

Economics of Development. 2025. Vol. 24, No. 2 119 -.I


https://doi.org/10.1016/j.indmarman.2021.06.005
https://doi.org/10.1016/j.indmarman.2021.06.005
https://contentmarketinginstitute.com/b2b-research/b2b-content-marketing-trends-research
https://contentmarketinginstitute.com/b2b-research/b2b-content-marketing-trends-research
https://doi.org/10.1016/j.jbusres.2022.113388
https://doi.org/10.1016/j.jbusres.2022.113388
https://doi.org/10.37227/jibm-2022-04-5391
https://doi.org/10.37227/jibm-2022-04-5391
https://doi.org/10.1016/j.indmarman.2020.12.004
https://doi.org/10.1007/s10796-021-10106-y
https://doi.org/10.1007/s10796-021-10106-y
https://doi.org/10.52566/msu-econ1.2023.09
https://doi.org/10.52566/msu-econ1.2023.09
https://doi.org/10.1108/jbim-01-2019-0053
https://doi.org/10.1108/jbim-01-2019-0053
https://doi.org/10.54941/ahfe1002278
https://doi.org/10.51201/jusst/21/07335

LinkedIn as a key tool for targeted advertising...

[11] ICC/ESOMAR international code on market, opinion and social research and data analytics. (2016). Retrieved from
https://esomar.org/uploads/attachments/cmcd459np32exgr3vuwwwap9y-icc-esomar-international-code-on-
market-opinion-and-social-research-and-data-analytics.pdf.

[12] Jenifer, N.V., Vishmita, N.S., & Sowmiya, N.K. (2023). Growth of content marketing through LinkedIn
channel. International Journal of Science and Research Archive, 8(2), 166-171. doi: 10.30574/ijsra.2023.8.2.0227.

[13] Ji, H., Xu, X,, Su, G., Wang, ]J., & Wang, Y. (2024). Utilizing machine learning for precise audience targeting in data
science and targeted advertising. Academic Journal of Science and Technology, 9(2), 215-220. doi: 10.54097/r7gek671.

[14] LinkedIn. (2024). B2B marketing benchmark report. Retrieved from https://business.linkedin.com/marketing-
solutions/b2b-benchmark/2024.

[15] Lépez-Carril,S.,Anagnostopoulos, C., & Parganas, P.(2020). Social media in sport management education: Introducing
LinkedIn. Journal of Hospitality, Leisure, Sport & Tourism Education, 27, article number 100262. doi: 10.1016/j.
jhlste.2020.100262.

[16] Mero, J., Vanninen, H., & Kerdnen, J. (2022). B2B influencer marketing: Conceptualization and four managerial
strategies. Industrial Marketing Management, 108, 79-93. doi: 10.1016/j.indmarman.2022.10.017.

[17] Moradi, M., & Dass, M. (2022). Applications of artificial intelligence in B2B marketing: Challenges and future
directions. Industrial Marketing Management, 107, 300-314. doi: 10.1016/j.indmarman.2022.10.016.

[18] Nur, M.F., & Siregar, A. (2024). Exploring the use of cluster analysis in market segmentation for targeted advertising.
IAIC Transactions on Sustainable Digital Innovation (ITSDI), 5(2), 158-168. doi: 10.34306/itsdi.v5i2.665.

[19] Ododo, E.P., Inyang, A.B., & Billy, D. (2024). Impact of LinkedIn marketing on recruitment and selection processes
in the IT industry. The American Journal of Management and Economics Innovations, 6(9), 31-40. doi: 10.37547/tajmei
volumeQ6issue09-06.

[20] Saeidi, S., & Hollensen, S. (2024). Digital marketing on LinkedIn: In-depth strategies for lead generation. American
Journal of Industrial and Business Management, 14(5), 655-668. doi: 10.4236/ajibm.2024.145033.

[21] Spilotro, C., Secundo, G., Del Vecchio, P., & Barbieri, V. (2023). How LinkedIn can boost SMEs’ digital marketing
strategies on international markets: A case study of an apulian tech-intensive company. In Proceedings of the
24th European conference on knowledge management, ECKM 2023 (pp. 1255-1262). Lisboa: ISCTE. doi: 10.34190/
eckm.24.2.1457.

[22] Sundstrom, M., Alm,K.H.,Larsson, N., & Dahlin, O. (2020). B2B social media content: engagement on LinkedIn. Journal
of Business and Industrial Marketing, 36(3), 454-468. doi: 10.1108/jbim-02-2020-0078.

[23] Wang, W.Y.C., & Wang, Y. (2020). Analytics in the era of big data: The digital transformations and value creation in
industrial marketing. Industrial Marketing Management, 86, 12-15. doi: 10.1016/j.indmarman.2020.01.005.

[24] Wu, Y. (2025). New media advertising under the features of the B2B market environment: A comparative study.
Advances in Economics, Management and Political Sciences, 154, 14-18. doi: 10.54254/2754-1169/2024.19532.

I.- 120 Economics of Development. 2025. Vol. 24, No. 2


https://esomar.org/uploads/attachments/cmcd459np32exqr3vuwwwap9y-icc-esomar-international-code-on-market-opinion-and-social-research-and-data-analytics.pdf
https://esomar.org/uploads/attachments/cmcd459np32exqr3vuwwwap9y-icc-esomar-international-code-on-market-opinion-and-social-research-and-data-analytics.pdf
https://doi.org/10.30574/ijsra.2023.8.2.0227
https://doi.org/10.54097/r7gek671
https://business.linkedin.com/marketing-solutions/b2b-benchmark/2024
https://business.linkedin.com/marketing-solutions/b2b-benchmark/2024
https://doi.org/10.1016/j.jhlste.2020.100262
https://doi.org/10.1016/j.jhlste.2020.100262
https://doi.org/10.1016/j.indmarman.2022.10.017
https://doi.org/10.1016/j.indmarman.2022.10.016
https://doi.org/10.34306/itsdi.v5i2.665
https://doi.org/10.37547/tajmei/volume06issue09-06
https://doi.org/10.37547/tajmei/volume06issue09-06
https://doi.org/10.4236/ajibm.2024.145033
https://doi.org/10.34190/eckm.24.2.1457
https://doi.org/10.34190/eckm.24.2.1457
https://doi.org/10.1108/jbim-02-2020-0078
https://doi.org/10.1016/j.indmarman.2020.01.005
https://doi.org/10.54254/2754-1169/2024.19532

M. Oklander et al.

Muxanno OknaHgep

[ OKTOp eKOHOMIYHUX HaykK, Mpodecop

OpecbkM HaUioOHANbHUIM NOMITEXHIYHUIA YHIBEpPCUTET
65044, npocn. LLeByeHkKa, 1, M. Opgeca, YKpaiHa
https://orcid.org/0000-0002-1268-6009

OnekcaHap KapaHgaiH

AcnipaHT

OpecbKM HaUioOHANbHUI NOMITEXHIYHUIA YHIBEPCUTET
65044, npocn. LLeByeHkKa, 1, M. Ofeca, YKpaiHa
https://orcid.org/0009-0004-1637-9358

OneHa MNTaweHKo

[OKTOP eKOHOMIYHWX HayK, Npodecop
3axigHOYKpPaiHCbKMIN HaLiOHaNbHWW YHIBepCcUTET
46009, Byn. I1bBiBCbKa, 11, M. TepHoMinb, YKpaiHa
https://orcid.org/0000-0002-2413-7648

IHHa Ounbay

[OKTOp eKOHOMIYHKX HayK, Mpodecop

XapKiBCbKMW HaLLiOHAIbHMI EKOHOMIYHUI YHIBEpCUTET iMeHi CeMeHa Ky3Heuda
61166, npocn. Hayku, 9A, M. XapkiB, YKpaiHa
https://orcid.org/0009-0003-4351-7077

LinkedIn 9K K/1l04OBUI iIHCTPYMEHT TapreToBaHOI peK/laMm
B NpoMucrioeoMy B2B MapKeTUHry

M AxoTtauif. Ockinbku 1ubPOBUIT MapKeTUHT Bce Oilblile 30CePemsKyeTbCSI Ha OOCSITHEHHI MOTPiGHOI ayauTopii
3 MpaBWIbHMM IIOBigOMJIEHHSIM, 6GaraTo IpomMuciIoBux B2B-kommawiit 3BepraioTbcs g0 LinkedIn, 1mo6 6iabIin
IiJIeCIpsSIMOBAHO HAJIATOMIKyBATY 3B 130K 3 0C06aMM, SIKi MPpUitMaloTh pileHHs. Xoua ruiatdopma Habupae MomyIsIpHOCTi
B mpodeciitHnx Komax, Bce e 6pakye MIMOOKUX MOCTiIKeHb TOr0, HaCKiIbKM edekTuBHO LinkedIn mpaifioe came s
KOMIIaHi, sIKi MalOTh CIIpaBy 3i CKIaAHMMM TIPOAYKTAMU Ta JOBIMMMU LIMKIAMM MTPOHaskiB. MeTOI0 1IbOTO JOC/TiIsKeHHS
6ys10 ouinnTy ederTuBHicTb LinkedIn sk tutaTdopmu mjist TapreToBaHoi pekjiaMy B KOHTEKCTi TPOMMCIOBOTO MapKETUHTY
Mixk 6isHecoM s 6i3Hecy (B2B). BukopucroBywour KOMGIiHOBaHY MeTOMOJOTIIO, 10 BKIOYaIa IMMOMHHI iHTepB'I0 3
25 daxiBugmMmM 3 MPOMMUCIOBOIO MapKeTHMHIY Ta BTOPMHHI JaHi 3i 3araJIbHOAOCTYITHUX Taay3eBuUX 3BiTiB, OY/I0 OLiHEHO
piBeHb BUKOpuUcTaHHs LinkedIn, MOXKIMBOCTI TapreTyBaHHS, MOKa3HMKY €(DEKTUBHOCTI Ta PeHTAa6eNbHICTh iHBECTUIIiIA.
PesynbTaTy CBiguaTh MPO BUCOKMIT piBeHb BMKOpucTaHHS LinkedIn Ads: B cepemubomy 32 % GomkeTiB 1udpoBOro
MapKeTMHTY BUIIISIETHCS Ha 1ei KaHal. Xoya IliHa 3a KK i I[iHa 3a JIiJ 4acTo rmepeBuIy€e aHAJIOTiUHi IMTOKa3HUKY Ha
iHmmx riatdopmax coliaabHUX MepeX, SIKiCTh JIiZiB, 1[0 TeHEePYIOThCS, € 3HAYHO BUIIOI0, 1[0 BiZoO6paskae BUCOKMIL piBeHb
KoHBepcii (5-9 %). TouHa cerMeHTallisi, 30KpeMa TapreTMHT 3a II0CAJ0I0, TalTy33I0 Ta PO3MipoM KOMIaHii, Jomomorae
3MEHIIUTY BTpaTV MOTEHLIiMIHMX KIII€HTIB i MiABMUIIUTY pejleBaHTHICTh KammnaHii. He3Baskatoum Ha TpuBajie HaBUaHHS
Ta MOTpedy B CIeIiali30BaHOMY TEXHiUHOMY KOHTEHTi, OLIbINiCTh YYaCHUKIB MOBiJOMMINM NP0 3HAYHY Bimmauy Bif
iHBeCTUIIiii, [0 3HAYHOI0 MipO0 ITOB’SI3aHO 3 AOCTYIIOM A0 PeJleBaHTHMUX 0cCi0, siKi mpuiiMaioTh pimeHHs. Haiikparii
MPaKTUKY JIJIs1 MakcuMisallii moreHiany LinkedIn BKrouaoTh CrieliajibHi 1[iTbOBi CTOPiHKY, peTesibHe A/B-TecTyBaHHS
Ta cTpaTreriyHmii perapreTudr. i pesynbratu 3acBiguman posb LinkedIn sik BasknuBoi miaTdgopmu AJisi MTPOMUCTOBUX
B2B-mapkeTosnoriB, sIKi MparHyTh 36aJaHCyBaTM BUINi aBAaHCOBI BUTPATM 3 JOBTOCTPOKOBOIO LIiHHICTIO 3aayuyeHUX
MOTEHITiIIHMX KIIi€HTIB, IKi MalOThb Cepiio3Hi HamMipu. Pe3ynbTaTyu IbOTO MOCTiIKEHHSI MOXYTh OGYTM BUKOPUCTaHi
MIPOMMCIOBUMM B2B-KOMMaHissMM [AJisI JOCSTHEHHsI GibIl BMCOKOI SIKOCTi JimiB Ta koedillieHTiB KOHBepCil IIISIXOM
CTpaTerivHoro po3mnofiny 6romkeTiB Ha LinkedIn, BUKOpPUCTaHHS PO3IMIMPEHUX MOKIMBOCTEI TapreTuHry ta ABM, a
TaKOX iHBECTYBaHHS B TEXHIUHO HAAi/iHNIT KOHTEHT, aAallTOBaHUI1 [IJIs1 0Ci0, SIKi MPUitMar0Th pillleHHST

M KnioyoBi cnoBa: KoprmopaTuBHi COIlialbHi Mepeski; MapKeTHHT Ha OCHOBi aKayHTiB; reHepallis 1iJiB; peHTa6eNbHiCTh
iHBecTuIliif; crpaTerist {MbPOBOro MapKETUHTY
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Investment banking innovations as a response to current threats
to sustainable development

M Abstract. The study was devoted to analysing the impact of the latest technologies, such as blockchain, artificial
intelligence, algorithmic trading, and financial technologies, on investment banking in the period from 2019 to 2024.
Within the framework of the paper, an analysis of the approaches of leading investment banking centre countries to the
introduction of innovations was conducted. The main results showed that the implementation of blockchain allowed
reducing the cost of processing financial transactions by up to 30% and lowered their execution time to several seconds,
which substantially increased the efficiency of processes in international transfers. Artificial intelligence helped reduce
costs by 15% by improving data analysis processes, and algorithmic trading covered 70% of the volume of transactions
in the market, increased liquidity and decreased the cost of executing transactions by 30%. The introduction of financial
technologies, which grew by 25% in 2023, made financial services available to a wide range of users, including through
mobile platforms and innovative solutions such as crowdfunding. This study also determined that companies with
a high level of innovation had 30% more successful projects. In addition, the analysis showed that the integration of
environmental, social and governance aspects led to an improvement in the financial performance of institutions, in
particular, an increase in market capitalisation by 4-6%. The results of the study highlighted the importance of investing
in the latest technologies to ensure the sustainability of investment banking in the face of global threats to sustainable
development, such as economic instability, climate challenges, and digital inequality. The practical importance of the
study lies in the fact that it provided recommendations for financial institutions on the introduction of technological
innovations that contributed to improving their financial stability

M Keywords: economic efficiency; financial instruments; artificial intelligence; blockchain; digital currencies in
investments

H INTRODUCTION

Investment banking is undergoing profound transforma-  changes create new challenges that threaten the stability
tions under the influence of rapid technological progress, of financial systems and require a rethink of investment
global economic fluctuations, and social shifts. These approaches. In particular, economic instability, climate
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change, and social inequality have become key factors
contributing to the need for innovative solutions in invest-
ment banking. Such challenges not only undermine tra-
ditional financial decision-making models but also create
new opportunities for sustainable development through
the integration of environmental, social, and governance
(ESG) criteria into the investment process.

The relevance of the study of innovations in invest-
ment banking is due to the need to adapt to modern global
realities, and simultaneously, the formation of a more sus-
tainable and responsible financial ecosystem. Despite the
active efforts of international organisations, in particular,
the United Nations and the European Union, to implement
the concept of sustainable finance in practice, there are
still a considerable number of challenges related to the ef-
fectiveness of these approaches. In this context, the search
for innovative tools and strategies becomes critical to im-
proving the viability of investment structures in an unsta-
ble and dynamic environment.

Research in investment banking innovation points
to the need for new approaches that provide flexibility
and adaptability in response to current challenges. For
example, according to the conclusions of 0.0. Kolomy-
itsev (2024), the introduction of blockchain technologies
can substantially increase the transparency and security of
investment processes, which, in turn, can reduce risks for
investors. The author emphasised that this can stimulate
greater confidence in financial institutions and improve
their reputation in the market. Blockchain technologies, in
particular, allow storing data unchanged, which increases
their value for market participants.

M. Khutorna et al. (2022) and V.S. Kurdupa (2024) fo-
cused on the need to use algorithmic trading and artificial
intelligence (AI) to optimise investment decisions. They
noted that these technologies can improve the efficiency
and speed of decision-making, but there is a risk of system-
ic errors that can lead to unpredictable consequences in
financial markets. Algorithmic trading allows quickly pro-
cessing of large amounts of data, which increases the com-
petitiveness of banks in the market (Iorgachova & Kovalo-
va, 2025). It is important to consider that the introduction
of such technologies requires substantial investments in in-
frastructure and personnel training to avoid possible risks.

Research conducted by O.L. Plastun (2021) emphasised
the importance of integrating ESG factors into investment
decisions, noting that companies that implement these
principles demonstrate higher financial stability. The au-
thor examined in detail exactly how ESG factors affect in-
vestment attractiveness and what benefits they bring in
the long term. In addition, a study by M.E. Khutorna (2020)
pointed out the potential of implementing digital curren-
cies of central banks to improve payment systems and re-
duce transaction costs, which can be an important factor
in the development of investment banking. The author an-
alysed various models of digital currency implementation
and their impact on financial stability. Notably, the intro-
duction of digital currencies may change existing money
circulation models and require new regulatory approaches.

In addition, according to E.A. Salakhov (2023), inte-
grating Al into data analysis processes can substantially
improve the accuracy of market trend forecasts and the ef-
fectiveness of investment decisions. E.A. Salakhov (2023)
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examined the benefits of using Al to analyse large amounts
of information and make more informed decisions. Al can
automatically identify market patterns, allowing inves-
tors to act proactively. However, it is important to account
for the ethical aspects of using Al, in particular, the possi-
bility of bias in algorithms that can affect the objectivity
of decision-making.

An important study conducted by K. Chabanenko &
A. Pavlova (2024) concentrates on the role of sustainable
investment, underlining those investors who take into ac-
count environmental and social risks get better results in
the long run. The authors analysed specific cases of suc-
cessful investments that consider ESG factors and their
impact on financial results. Another study conducted by
V.0. Tkachuk & A.A. Tymkiv (2017) demonstrated that
the introduction of new technologies, such as big data and
analytics, can substantially improve the ability of banks
to adapt to changing market conditions. The authors fo-
cused on examples of implementing these technologies
in real-world conditions, which enables banks to respond
faster to market changes. This may include developing new
products and services that meet the changing needs of cus-
tomers and allow banks to remain competitive. However,
despite the availability of such research, there is a gap in
understanding how these innovations can be integrated
into overall investment banking strategies in the face of
global threats. This study aimed to analyse how innovative
solutions in investment banking can become an effective
tool for solving modern sustainability challenges.

® MATERIALS AND METHODS

The study covered the period from 2019 to 2024, which
provided for the comprehensive examination of the latest
trends and changes in investment banking and the finan-
cial sector in general. The main source of information was
scientific publications, articles, reports of international
organisations, and analytical research related to inno-
vations in the financial sector and investment banking.
Among them, the Organisation for Economic Co-operation
and Development (OECD Roundtables on..., 2021), World
Bank (2024), and International Monetary Fund (2024)
publications should be highlighted. Materials from the
Bank for International Settlements (2024) and Pricewater-
houseCoopers (2024) (PwC) were also used, which provided
important data on current trends in the industry. In par-
ticular, sources covering the use of the latest technologies,
such as blockchain, Al, algorithmic trading, and aspects
of integrating ESG factors into investment decisions were
analysed. Research has shown how these technologies are
changing traditional business models and contributing
to the growth of financial institutions’ efficiency (United
Nations Environment Programme, 2023; European Com-
mission: European Education and Culture Executive Agen-
cy, 2023; Deloitte, 2023).

In the course of the study, a comparative regional
analysis was applied, which allowed evaluating different
approaches to implementing innovations in financial in-
stitutions in leading investment banking centres, such as
the USA, Estonia, China, India, and Ukraine. This diver-
sity of regions has provided a deeper understanding of
global trends and local features. Several regional practic-
es were selected for comparison: in the US, innovations in

123 -II

Economics of Development. 2025. Vol. 24, No. 2



Investment banking innovations as a response to current threats to sustainable development

algorithmic trading and their impact on market stability
were examined; in EU countries, the introduction of block-
chain technologies to improve settlement processes was
analysed; in Ukraine, ESG initiatives were investigated in
the context of investment strategies.

Approaches to the introduction of Al for risk analysis
and portfolio optimisation, and innovative solutions in the
field of digital assets and financial technologies (fintech)
were also compared (Statista, n.d.; Gartner, n.d.; Bloomb-
erg, 2024). These cases represent different regions and con-
texts, which allowed analysing how innovation has affected
the financial sustainability of each of the institutions. The
comparison included an analysis of successful examples of
technology implementation, including the cases where in-
novations did not bring the expected results. This helped
identify key factors influencing the effectiveness of inno-
vation implementation and form recommendations for
further development (McKinsey & Company, n.d.; Accen-
ture, n.d.; World Economic Forum, n.d.). The results ob-
tained were interpreted in the context of current trends in
investment banking.

H RESULTS

Impact of innovative technologies

on financial implications

During the period from 2019 to 2024, Ukrainian invest-
ment banking underwent major changes in response to the
challenges of war, macro-financial difficulties, and restric-
tions on access to international capital. In the context of
armed conflict, financial institutions were forced to adapt
their strategies to ensure the sustainability and support of
the economy. Ukrainian banks have started actively imple-
menting digital technologies to improve customer service
and reduce costs. For example, remote service has become
the standard, and new platforms for online investing have

gained popularity. This allowed maintaining activity in the
capital market, despite difficult conditions. Investment
banking in Ukraine has started to actively use green finan-
cial instruments. For example, in response to the needs of
recovery and the transition to a green economy, banks began
issuing green bonds to finance renewable energy projects
such as solar and wind power plants. This was an important
step towards achieving the Sustainable Development Goals.

Compared to investment banking in Europe and the
United States, leading financial centres such as London,
New York, and Frankfurt are dominated by innovative ap-
proaches focused on integrating new technologies into
financial services. For example, London is actively devel-
oping projects related to financing climate change adap-
tation projects, were investment banks act as intermedi-
aries between investors and environmental initiatives. In
New York, the emphasis is placed on sustainability-linked
instruments, which encourage companies to achieve sus-
tainable goals through financial benefits. In addition, an
important trend is the use of transition bonds, which sup-
port transition projects in the field of energy and ecology.
These tools provide funding for companies looking to move
to greener practices, even if they have not yet achieved full
sustainability (Dua, 2022).

Thus, investment banking in Ukraine, although fac-
ing serious challenges, finds new opportunities for devel-
opment through the introduction of innovative financial
instruments and adaptation to market conditions. It is ad-
visable to highlight the key innovative solutions that have
played a decisive role in the transformation of the financial
sector to summarise the technological changes that have
been observed in investment banking both in Ukraine and
internationally. The main innovative technologies that
have affected the sector are blockchain, Al, algorithmic
trading, and fintech (Table 1).

Table 1. Innovative technologies in investment banking: applications and system effects (2019-2024)

Technology Scope of application The main effect for banking
Blockchain International payments, supply chains, smart contracts Reducg COsts, Increase security,
and increase transparency
Al Data analysis, credit scoring, risks, fraud detection Automation, improving forecasts, reducing errors
Algorithmic trading Trading in securities, assets, market analysis Increased liquidity, faster execution, lower costs
Fintech Mobile payments, crowdfunding, Availability of financial services,
P2P lending, online investing reducing barriers to entry

Source: compiled by the authors based on OECD Roundtables on Competition Policy Papers (n.d.)

Innovative technologies in investment banking, such
as blockchain, Al, algorithmic trading, and fintech, are
substantially changing the landscape of financial servic-
es in Ukraine and the world. Blockchain provides trans-
parency, security, and speed of financial transactions.
The introduction of this technology reduces transaction
processing costs by up to 30%, decreasing the transaction
time from a few days to several minutes. For example,
Ripple (n.d.) uses blockchain for international payments,
and platforms such as Ethereum (n.d.) allow creating
smart contracts that automate the execution of transac-
tions without intermediaries. This increases security and
reduces the risk of fraud. Al is actively used to automate
processes such as big data analysis, credit risk assessment,
and fraud detection. Due to Al, financial institutions can
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more accurately predict market trends and detect anom-
alies in data faster, which reduces the risk of losses. Al-
based credit scoring systems can take into account not
only traditional factors but also alternative data, such as
consumer behaviour on social media.

Algorithmic trading uses complex mathematical
models to automate trading strategies, which reduces the
human factor in trading. The share of algorithmic trad-
ing in the market has reached 70% of the total volume of
transactions, which increases market liquidity and reduces
transaction costs. For example, Virtu Financial performs
millions of transactions daily, making it an industry lead-
er (Groette, 2024). Algorithmic trading also helps reduce
the impact of emotions on decision-making, which can
lead to more rational investments. Fintech includes new
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platforms such as mobile payments, crowdfunding, and
peer-to-peer lending. In 2023, financial technologies grew
by 25% compared to the previous year, which indicates a
growing demand for innovative financial solutions and an
increase in the availability of financial services for con-
sumers. Platforms like Robinhood allow users to make free
trades on the stock market, making it much easier to ac-
cess investments. Other companies, such as TransferWise
(now Wise), provide international transfers with low fees,
making them available to the general public (Agnihotri &
Bhattacharya, 2023). Thus, innovative technologies in in-
vestment banking not only increase efficiency and reduce
costs but also open up new opportunities for improving
customer service. The introduction of these technologies

Z. Tkachov & O. Pryiatelchuk

allows financial institutions to adapt to new challenges and
remain competitive in a rapidly changing market.

In the modern world, investment banking faces nu-
merous challenges related to sustainable development.
These challenges include climate change, social inequali-
ty, lack of transparency in financial processes, and growing
cyber threats. In response to these threats, financial insti-
tutions are actively implementing innovative technologies
that both help reduce risks and contribute to achieving the
Sustainable Development Goals. Table 2 summarises the
key threats to sustainable development in the field of in-
vestment banking, innovative solutions that are proposed
to overcome them, as well as the expected positive impacts
on the financial system.

Table 2. Compliance of innovative technologies with key threats to sustainable development
in the field of investment banking

Threat to sustainable development

Innovative response

Expected impact on the financial system

Climate change

Using financial technologies
to evaluate ESG

Reduce investment risks and increase
business sustainability

Social inequality

Development of micro-credit platforms

Increasing access to financial services
for the low-income persons

Lack of transparency

Blockchain integration
to increase transparency

Increase confidence in financial
institutions and reduce fraud risks

Cyber threats

Using Al for cybersecurity

Reduce cybercrime risks
and protect customer data

Source: compiled by the authors based on K. Gounden et al. (2022), S. Bustamante et al. (2022)

The innovative technologies listed in Table 2 indi-
cate the importance of adapting the financial sector to
new challenges related to sustainable development. The
use of financial technologies to assess ESG factors is a key
component in this adaptation. In particular, these technol-
ogies help financial institutions and investors better un-
derstand the risks associated with investing in companies
that do not meet sustainability standards. This assessment
allows not only to reduce the risks of financial losses but
also to support businesses that strive for sustainable de-
velopment. In addition, the integration of ESG factors into
financial decisions increases investor confidence, as it in-
dicates the company’s social responsibility and obligations
to society and the environment. The growing role of these
factors also contributes to the formation of new standards
in the financial sector, where investors increasingly pre-
fer companies that demonstrate a responsible attitude to
environmental and social issues. In the face of increased
public pressure and regulatory requirements, the use of
technologies that allow assessing ESG factors is becoming
critical for maintaining the competitiveness of financial in-
stitutions. Thus, innovative technologies help identify and
reduce risks and create new investment opportunities that
meet the principles of sustainable development.

The development of micro-credit platforms is an-
other important step in reducing social inequality. Such
solutions provide access to financial resources for low-in-
come segments of the population, which contributes to
economic growth and social development. Integration of
blockchain technologies increases the transparency of fi-
nancial transactions, which reduces the risk of fraud and
ensures trust in financial institutions. This is especially im-
portant in the face of growing competition and regulatory
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transparency requirements. The use of Al for cybersecurity
is an important aspect. In the face of growing cyber threats,
such solutions help protect customer data and reduce the
risks of cybercrime, which is critical to maintaining the sta-
bility of the financial system.

The introduction of new technologies has substan-
tially changed the fundamental financial processes in in-
vestment banking. In particular, the use of Al and machine
learning algorithms enables banks assessing credit risks
faster and more accurately. According to Bloomberg (2024)
banks that use Al for risk analysis have reduced their losses
by 15%. It also helps to reduce the likelihood of default,
which has a positive impact on the financial stability of
institutions. Other banks, such as Wells Fargo, use Al to
predict their customers’ financial needs, allowing them to
proactively offer products (Welch, 2023).

Blockchain technologies substantially reduce trans-
action processing time to a few seconds, while traditional
methods can take days. This substantially increases effi-
ciency and reduces maintenance costs. For example, ac-
cording to Accenture (n.d.), the introduction of blockchain
has reduced the cost of international transfers by 40%.
Other companies, such as International Business Machines
(IBM), have developed blockchain-based solutions to op-
timise supply chains, which also reduces processing costs
and time. For example, Walmart uses blockchain to track
products in its supply chain, enabling faster response to
quality issues. It also increases consumer confidence in the
company, as they can verify the origin of products.

Financial technologies (fintech) allow banks to offer
new solutions, such as chatbots for customer support and
mobile applications for account management. According
to Accenture (n.d.) studies, 75% of customers rate the
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improved service as critical for choosing a bank. It also
helps banks remain competitive in the market. In addi-
tion, some banks have started using virtual reality (VR)
and augmented reality (AR) technologies to provide inter-
active financial advice. Innovation in the financial sector
depends on several crucial factors. Organisational aspects,
such as the culture of innovation, play an important role
in the introduction of new technologies. Technological as-
pects, in particular, the availability of modern infrastruc-
ture, are also of great importance. In addition, regulatory
aspects, in particular, state support, can considerably af-
fect the success of innovation initiatives.

The company’s culture of innovation, including staff
readiness for change, is critical to the introduction of
new technologies. According to Pricewaterhouse Coop-
ers (2024), companies with a high level of innovation
showed 30% more successful projects. For example, banks
that actively encourage the training and development of
their employees are more likely to successfully implement
new technologies. Some organisations invest in technology
and innovation training programmes that empower their
employees to stay up-to-date with the latest trends.

The availability of modern technical infrastructure
and effective data protection systems are necessary con-
ditions for the integration of new technologies. According
to Gartner (n.d.), 50% of banks stated that insufficient in-
frastructure hinders the introduction of innovations. For
example, small and medium-sized banks often find it dif-
ficult to find funds to upgrade their technologies. Many of
them turn to external service providers for access to the
latest solutions. Data security is also vital, as the growing
threat of cybercrime requires banks to invest in new se-
curity technologies. Government support and compliance
with legislation are essential for successful innovation im-
plementation. According to a report by the Financial Sta-
bility Board (2023), 60% of financial institutions believe
that regulatory barriers hinder innovation. For example,
the complexity of regulatory requirements in different
countries may restrain the international development of
fintech companies. This can lead to situations where the
same technology can be successfully implemented in one
country, but will face serious obstacles in another. This
means that many companies are forced to adapt their solu-
tions following local legislation, which can be a costly and
time-consuming process. These factors create conditions
for the effective integration of new technologies and en-
sure stability in the financial sector.

In modern conditions, along with traditional challeng-
es, new aspects arise that form real economic threats or
challenges. The issue of cybersecurity is becoming increas-
ingly relevant, as advancing digitalisation requires knowl-
edge and information security skills from the students. In
the context of globalisation, cyber threats can have serious
consequences for financial institutions, which demands the
ability to adapt to new technological realities and ensure
data security from specialists. The development of central
banking digital currencies (CBDCs) also introduces new
challenges to the economic system. CBDCs can change tra-
ditional financial models by influencing monetary policy
and access to financial resources (Elmoukhtar et al., 2022).

The anti-crisis functions of innovations in a military
or sanctions context are of special importance. In such
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situations, innovative solutions can be the key to economic
adaptation, empowering countries to reduce the negative
effects of economic shocks. However, institutional barri-
ers and political risks can drastically hinder the effective
implementation of these innovations. Political instabili-
ty, lack of state support and appropriate institutions can
seriously impede the development of new technologies
and initiatives. Innovative technologies and their conse-
quences have a remarkable impact on the financial sector.
For example, blockchain technology provides a high level
of transparency and security, which reduces transaction
processing costs and prevents fraud. However, with the
development of this technology, cybersecurity threats
are growing. Hackers may attempt to hack into networks
that use the blockchain to steal cryptocurrency or data.
New security methods should be implemented to prevent
such attacks (Ryead, 2022).

AT allows automating the analysis of large amounts of
data, which increases the efficiency of credit scoring and
personalisation of financial products. However, the use
of Al also creates new vulnerabilities. For example, algo-
rithms can be manipulated or biased, which leads to dis-
crimination against certain groups of clients. It is impor-
tant to develop ethical standards and regulations for the
use of Al in the financial sector. Algorithmic trading allows
making trades with high speed and accuracy, which in-
creases market liquidity. However, it can also lead to sharp
price fluctuations and even financial crises if algorithms
respond to market events too quickly or incorrectly. Mech-
anisms for monitoring and verifying algorithms are needed
to avoid negative consequences (Filho et al., 2022).

Fintech companies are expanding access to financial
services by providing opportunities for microcredit, mobile
payments, and crowdfunding. This is especially important
for low-income segments of the population who previously
did not have access to traditional banking services. Howev-
er, there are institutional barriers, such as underregulation,
that can inhibit the development of fintech innovation. Po-
litical risks associated with changes in legislation may also
affect the stability of these services.

In the face of the growing digitalisation of financial
services, cybersecurity is becoming critical. Attacks on fi-
nancial institutions can cause serious damage to both busi-
nesses and consumers. Investments in security technolo-
gies such as data encryption, multi-level authentication,
and intrusion detection systems are essential to ensure
customer trust and financial system stability. The intro-
duction of CBDC can substantially change the structure of
the financial system, offering new payment options, reduc-
ing transaction processing costs, and increasing financial
inclusion. However, it also poses challenges in regulation,
privacy, and trust in new forms of currency. Central banks
should carefully assess the risks and benefits before imple-
menting broad-based CBDCs (Moura et al., 2021; Erlyn et
al., 2022). In the event of crises such as war or economic
sanctions, innovative technologies can provide important
tools for adapting financial systems. For example, technol-
ogy can help create alternative payment systems that are
independent of traditional banks or provide financing for
businesses affected by conflicts. However, the speed of re-
sponse and adaptability of these technologies are critical
to effectively solving problems.
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Comparison of the introduction of innovative technol-
ogies in different countries

Awareness of the importance of innovative technologies
in the modern world has become the basis for their active
implementation in different countries and regions. Each of
them has its own characteristics that determine the suc-
cess or failure of technologies, as well as influence their
adaptation to local conditions. For a deeper analysis, it is
advisable to compare several countries — Estonia, the Unit-
ed States, China, India, and Ukraine - according to the cri-
teria of the level of digital infrastructure, state support for
innovation, financial inclusion, institutional capacity, and
the level of risks and cybersecurity.

The level of digital infrastructure is one of the key fac-
tors for innovation. Estonia demonstrates a high level of
digitalisation, where almost all public services are avail-
able online. This was made possible by the introduction
of blockchain and electronic identification technologies,
which increase efficiency and reduce administration costs
(Kniazieva et al., 2023). In the United States, digital infra-
structure is also developed, but the level of internet access
varies depending on the region, which can create barriers
for some population groups. China, in turn, is actively de-
veloping its digital infrastructure, in particular, in cities
where payment systems such as WeChat Pay and Alipay
have become dominant (Mobile payment in China..., 2025).
India, through initiatives such as Digital India, is trying to
improve access to e-banking services, although there are
still difficulties with internet access in rural areas (Giri-
jan, 2024). Ukraine has the potential to develop digital in-
frastructure, while still facing challenges in internet avail-
ability and speed (Kniazieva et al., 2023).

State support for innovation is another important cri-
terion. Estonia actively supports startups and innovative
projects, which contributes to the development of new
technologies. In the United States, there are a large num-
ber of funding programmes for startups and technology
companies, which allow them to grow and develop. China
is also showing active government support by investing
in technology startups and innovative projects, enabling
rapid adoption of new technologies. In India, government
support exists, but the implementation of some initiatives
is limited due to bureaucratic barriers. Ukraine, although it
has some state support for the IT sector, needs to improve
its overall policy on innovative development.

Financial inclusion is critical to ensuring public access
to financial services (Fitriasari et al., 2024). Estonia demon-
strates a high level of financial inclusion due to digital pay-
ment systems that allow citizens to easily access banking
services. In the United States, financial inclusion remains an
important issue, as some populations still face difficulties in
accessing financial services. China has become a leader in fi-
nancial inclusion due to mobile payment systems that have
enabled millions of people previously not covered by bank-
ing services to access financial products. India is also mak-
ing progress in financial inclusion through initiatives such as
Jan Dhan Yojana, which provide access to bank accounts for
low-income segments of the population. Ukraine is marked
by growing financial inclusion, but there are still considerable
distances to reach the level observed in the leading countries.

The country’s institutional capacity affects the effec-
tiveness of innovation implementation. Estonia has a high

Z. Tkachov & O. Pryiatelchuk

level of institutional capacity, which ensures the effective
implementation of state initiatives. The United States
also has strong institutions that support innovation, but
sometimes bureaucratic obstacles can slow down process-
es. China, with centralised governance, can quickly imple-
ment policies, but this can lead to a lack of flexibility. In
India, institutional capacity varies, with strong indicators
in some regions, but in general, there are problems with
implementing policies. Ukraine needs to improve its insti-
tutional capacity to support innovation, particularly in the
regulatory environment.

The level of risks and cybersecurity is another impor-
tant aspect in the context of the introduction of new tech-
nologies. Estonia demonstrates a high level of cybersecurity
through the introduction of data protection technologies, as
the country is a leader in digital transformation. The Unit-
ed States faces noteworthy risks associated with cybercrime,
especially in the financial technology sector, where cyber-
attacks can have serious consequences. China is actively
improving its cybersecurity, but there are concerns about
data control and privacy. India has growing cybersecurity
concerns as digitalisation progresses, but government data
protection initiatives are starting to emerge. Ukraine, given
the risks associated with conflicts and growing digitalisa-
tion, needs substantial efforts to improve its cybersecurity.

Thus, a comparison of cases of implementing innova-
tive technologies in different countries demonstrates that
success depends not only on technological progress but
also on political will, institutional conditions, and cultural
characteristics. Each region has its own unique challeng-
es and opportunities that affect the effectiveness of im-
plementing new technologies and the ability to adapt to a
rapidly changing global environment.

Recommendations for financial institutions on inno-
vation in sustainable development

Financial institutions must actively adapt to current chal-
lenges such as cyber threats, regulatory constraints, chang-
ing customer expectations, and the impact of digital cur-
rencies by integrating new technologies into their business
processes. Modern technologies such as Al, blockchain, and
big data analytics can substantially improve the efficien-
cy of banks and financial institutions. The introduction
of these technologies allows automating routine process-
es, reducing costs, and improving the quality of customer
service, which, in turn, contributes to the achievement of
Sustainable Development Goals, in particular, with regard
to financial inclusion.

In the US, banks use Al in their chatbots to help cus-
tomers manage their accounts, track expenses, and get
financial advice. This technology allows the bank to re-
duce the burden on the support service while increasing
customer satisfaction. Another example is the use of Al in
credit scoring, where algorithms analyse huge amounts of
data to assess the creditworthiness of potential borrowers,
which allows making faster decisions. Analysis of techno-
logical trends is key. The management of banks should reg-
ularly analyse the latest technologies to identify opportu-
nities for implementation. This allows not only increasing
efficiency but also remaining competitive in the market. It
is also important to create clear strategies for implement-
ing new technologies that consider the specifics of the
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business and the needs of customers. Such strategies may
include phasing out technologies to reduce risks.

In the UK, banks have developed programmes to test
new technologies in a controlled environment, which al-
lows them to identify and fix problems even before they
are introduced to the market. This has helped banks suc-
cessfully integrate new solutions without substantial dis-
ruptions in customer service (Bank of England..., 2024).
Investing in employee training is critical to successfully
adapting to new technologies. Trainings and seminars will
help employees learn new tools that will increase their
productivity. For example, Citigroup implements digital
technology training programmes for its employees, which
allows them to better adapt to changes in the financial in-
dustry (Bilgin, 2024). The bank also actively attracts exter-
nal experts to conduct pieces of training, which increases
the level of knowledge of employees.

Continuous monitoring of innovation trends is critical
to maintaining the competitiveness of financial institu-
tions. In the face of rapid changes in technology and mar-
ket conditions, institutions may lose their position if they
do not follow new developments. The creation of special-
ised teams that monitor market trends will allow banks to
quickly respond to changes in the financial industry. This
may include analysing new products, services, and tech-
nologies. In Ukraine, banks have created analytical teams
that monitor new financial technologies and provide rec-
ommendations for their implementation. Collaboration
with startups can also drive innovation. Integrating start-
ups into traditional business models allows banks to im-
plement new solutions faster and more efficiently. Banks
are also investing in startups that offer new financial solu-
tions, such as mobile asset management platforms.

M DISCUSSION

The results of the study highlighted the key role of integrat-
ing the latest technologies, constantly monitoring market
trends, and implementing ESG responsibility principles
in the strategies of financial institutions. These elements
not only contribute to improving the efficiency of opera-
tions but also meet modern requirements of customers and
society in general. The importance of these results lies in
the fact that they demonstrate how financial institutions
can adapt to a rapidly changing environment and remain
competitive in the face of globalisation and technological
progress. The role of ESG principles in ensuring long-term
efficiency is critical because the integration of these prin-
ciples increases the reputation of companies and attracts
new investors. The availability of financial technologies
is an important factor in sustainable development, as it
allows more people to access financial services (Varela et
al., 2023). Discussing the impact of implementing innova-
tive technologies on financial sustainability, it can be noted
that reducing transaction costs is one of the main advan-
tages. For example, blockchain technologies substantially
reduce the cost of processing transactions, which, in turn,
contributes to improving the efficiency of financial institu-
tions (Nurgaliyeva et al., 2024).

Notably, financial institutions that implement such
technologies can reduce customer service costs by 20-30%,
according to a study conducted by Y. Chawla (2020),
which underscored the importance of data analytics in

II- 128

decision-making. However, evaluating the conflicting
conclusions about algorithmic trading and its impact on
market stability is also recommended. Studies show that
while algorithmic trading can increase liquidity, it can
also lead to market volatility if algorithms respond to
changes too quickly or incorrectly. As noted by W.L. Fil-
ho et al. (2022), it is critical to implement control mech-
anisms to prevent negative consequences. An analysis of
Ukraine’s potential to adapt global innovations shows
that the country has opportunities for development, but
faces serious challenges. Compared to the leading invest-
ment banking centres in Europe and America, it is impor-
tant for Ukraine to actively introduce new technologies
and adapt them to local conditions to remain competitive
in the global market, as stated by J. Jurana et al. (2024)
and D. Faugoo (2024). This includes developing the infra-
structure to support innovation and creating a favourable
regulatory environment for financial technologies.

Comparing the results obtained with previous studies,
it can be noted that in many cases the results confirm the
conclusions of other scientists. For example, a study con-
ducted by D. Saxena et al. (2021) indicates that 63% of fi-
nancial institutions consider the introduction of new tech-
nologies critical for their future. This is consistent with
the results obtained, which show that banks that actively
integrate new technologies show substantially higher per-
formance indicators. R.P. Nalliah et al. (2021) stressed that
75% of financial institutions consider investing in training
their employees critical to successfully implementing new
technologies. This indicates the need to create appropriate
training programmes that would meet modern market re-
quirements. A paper by B. Gregersen & B. Johnson (2021)
also confirmed that 80% of companies that invest in train-
ing see a 25% increase in employee productivity.

An important aspect of the study is also the analysis of
the use of big data analytics in financial institutions. Pre-
vious research shows that in 2019, only 45% of banks used
data to make decisions (Jayalakshmi & Mahalingam, 2020).
Increasingly more financial institutions are implementing
data-based strategies that enable them to adapt to changes
in customer behaviour and market conditions (Kuzmina et
al., 2021). Institutions that use analytical tools have been
determined to reach increased efficiency and lower costs.

N. Chalissery & T.M. Nishad (2021) emphasised that
70% of financial institutions that have implemented an-
alytical platforms have noted improvements in deci-
sion-making. This enables companies to respond faster
to changes in the market situation, which is critical for
their competitiveness. The results confirmed the findings
of these researchers, demonstrating that the introduction
of analytical platforms and technologies allows financial
institutions to reduce costs and improve the quality of
decision-making, which is essential for their competitive-
ness. The findings of V. Sinining (2024) indicated that 75%
of young investors prefer companies that adhere to ESG
principles. This is in line with the results, showing that
the integration of ESG principles not only increases the
reputation of companies but also attracts new investors
(Spijkers, 2020). In this regard, it is notable that financial
institutions that ignore these factors risk losing their com-
petitive position in the market. Therefore, it is important
that financial institutions actively integrate ESG principles
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into their strategies to ensure long-term sustainability and
attract new investors. A study conducted by M. Cvetano-
vi¢ et al. (2024) also underlined the importance of working
with financial technology startups. According to the data,
68% of banks planned to invest in technology startups to
introduce innovations. This is confirmed by the results ob-
tained, which indicate that such cooperation allows banks
to adapt faster to technological changes and reduce the
risks associated with the introduction of new solutions.

AT.M. Neto & M.E. Camargo (2021) indicated that
70% of companies that cooperate with financial technol-
ogy startups were able to reduce the cost of implement-
ing new technologies by 30%. This highlighted the impor-
tance of such strategic alliances. A study by I. Morhachov et
al. (2021) showed that 85% of financial institutions that ac-
tively innovate report an increase in customer satisfaction.
This illustrates how new technologies can substantially
improve customer engagement and increase their loyalty.
The analysis of the results of the publications also demon-
strates the remarkable impact of working with financial
technology startups on reducing costs and improving the
customer experience. This shows that financial institu-
tions that actively innovate and attract financial technol-
ogy partners can achieve major competitive advantages.
In addition, the results proved that financial institutions
that implement risk analytics perform better in terms of
financial sustainability. S. Caucci et al. (2020) established
that 80% of banks that used analytical tools to assess risks
noted a decrease in financial losses. This shows that data
analytics is an important tool for ensuring financial stabil-
ity in the face of uncertainty.

D. Saxena et al. (2021) also indicated that banks that
actively implement new sustainability solutions have sub-
stantially higher profitability indicators. This correlates
with the results of the study, which demonstrated that the
integration of ESG principles leads to improved financial
performance and increased investor confidence. In addi-
tion, the study evaluated conflicting conclusions about
algorithmic trading and its impact on market stability. In
particular, the author analysed how algorithmic trading
can lead to market volatility through fast and automated
trades, which sometimes disregard fundamental indica-
tors. This increases the risk for investors, as the market
may react irrationally to information.

An investigation performed by O. Borodina et al. (2021)
highlighted the growing role of digital platforms in the fi-
nancial sector, claiming that 85% of users prefer online
services to manage their investments. This parallels the
data that demonstrate that integrating digital solutions
helps improve the customer experience and reduce main-
tenance costs. The study also discussed the importance of
financial technology accessibility in the context of sus-
tainable development. An important aspect is that access
to financial technologies allows small and medium-sized
enterprises to receive financing and investment, which in
turn supports economic development and reduces social
inequality (Prymostka & Kysil, 2023).

D.B. Sariipek et al. (2021) indicated that 90% of young
investors expect financial institutions to actively implement
innovative solutions, which highlights the importance of
adapting to the needs of new generations of clients. This
once again focuses on the need to introduce technologies
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to ensure the successful development of financial insti-
tutions. Researchers S.I. Wahjono et al. (2021) presented
evidence that 78% of investors are willing to support com-
panies that implement sustainable business practices. This
confirms the growing importance of environmental and so-
cial aspects in the strategies of financial institutions. The
paper also examined the potential of Ukraine in adapting
global innovations in comparison with the leading invest-
ment banking centres in Europe and America. The author
analysed how Ukraine can use modern technologies, such
as blockchain and Al to increase competitiveness in the in-
ternational market. This includes creating startups in the
financial sector and attracting foreign investors.

Analysis of the results of these studies shows that
financial institutions that actively innovate and pay at-
tention to sustainable practices can attract the attention
of young investors and ensure competitive advantages in
the market. The study confirmed the findings of other re-
searchers and highlights the importance of integrating the
latest technologies and principles of responsibility (ESG)
into the strategies of financial institutions. The introduc-
tion of innovative technologies has a substantial impact on
financial sustainability, in particular, reducing transaction
costs (Faichuk et al., 2023). However, there are conflict-
ing conclusions about algorithmic trading and its impact
on market stability, which requires additional research. In
addition, the introduction of new technologies also con-
tributes to improving the customer experience, making fi-
nancial services more personalised and accessible. The use
of AI and machine learning helps banks offer customised
solutions to customers, which increases their loyalty and
satisfaction. These approaches not only strengthen the po-
sition of financial institutions in the market but also con-
tribute to their sustainable development in the future.

B CONCLUSIONS

The study showed that in the period from 2019 to 2024,
investment banking underwent substantial transforma-
tions due to the introduction of modern technologies.
Innovations in this area contributed to strengthening fi-
nancial sustainability in the face of modern challenges, in
particular, by reducing costs, improving transaction effi-
ciency, and expanding access to financial services. Nota-
bly, the integration of new technologies has had not only
economic but also social and environmental consequenc-
es, which highlights the need to implement ESG princi-
ples in the activities of financial institutions. Innovations
in investment banking both transformed key financial
processes and became the basis for the formation of a new
architecture of banking services. Blockchain technolo-
gies, for example, reduced the cost of international trans-
fers by up to 30% and substantially decreased transaction
processing time, which has helped improve transaction
efficiency. Al allowed banks to reduce risks through more
accurate credit scoring, which, according to the studies,
helped diminish losses by up to 15%.

The growing role of fintech platforms also changed
the landscape of financial services, making them more
accessible to the general public. According to the World
Bank, the level of access to financial services increased by
25%, which indicates a positive social effect of digitalisa-
tion. Algorithmic trading, which currently forms a great
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part of market activity, has provided a new level of speed
of operations and increased the liquidity of markets. Such
tools reduce transaction costs and minimise the impact of
the human factor. This indicates a growing interest in in-
novative financial solutions that simplify access to invest-
ment for the general population. The introduction of new
technologies substantially changed fundamental financial
processes in investment banking. For example, blockchain
technologies reduced transaction processing time to a few
seconds. This drastically increased efficiency and reduced
maintenance costs. According to the data, the introduction
of blockchain reduced the cost of international transfers
by 40%. Consequently, innovative technologies not only
increased the efficiency of business processes but also
opened up new opportunities for the growth and develop-
ment of banking institutions.

In addition, factors that influence innovation imple-
mentation, such as organisational aspects, technological
infrastructure, and regulatory conditions, were also es-
sential to the success of innovation. A company’s culture
of innovation can increase project efficiency by 30%, while

the lack of a proper technical base prevents 50% of banks
from implementing new technologies. This highlights the
importance of investing in training and personnel de-
velopment, as well as in the modernisation of technical
infrastructure. The introduction of innovative solutions
enabled banks to remain competitive in a dynamic market
and meet the needs of customers. Possible areas for fur-
ther research include exploring the long-term impact of
innovative financial technologies on regulatory policies,
exploring the ethical aspects of using Al in finance, and
analysing the relationship between CBDC implementa-
tion and financial inclusion.
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IHHOBaUii B iHBeCcTULIIMHOMY 6aHKIiHIy SIK BignoBigb
Ha Cy4YacHi 3arposu CTasioMy po3BUTKY

M AHoTauisa. [JocmimkeHHs Gy/0 MpUCBSYUeHe aHaJli3y BIUIMBY HOBITHiX TeXHOJOTi, Takux sk blockchain, mryunnit
iHTeneKT, alrOpUTMiUyHa TOPTriB/asg Ta (GiHAHCOBI TexHOJOTii, HA iHBeCTUIiiHMIT GaHKIHT y mepion i3 2019 mo 2024
pik. Y pamkax po6oTu OyJ0 MPOBEIEHO aHasli3 MiJXOAiB MPOBiZHMX KpaiH-1IeHTPiB iHBECTUIIIIHOrO GaHKIHTY 10
BIIPOBAKeHHS iHHOBalliii. OCHOBHI pe3y/lbTaTM ITOKa3ajau, 0 BIpOBamkeHHS blockchain mo3BommMIo 3HUZUTHU
BUTPATU Ha 06pO6KY hiHAHCOBUX TpaH3aKIliii 10 30 % Ta CKOPOTUTH Yac iX BUKOHAHHS A0 KiTbKOX CEKYH], IO CYTTEBO
MiABUIMIO e(eKTUBHICTh MPOLIECIB Y MikHapOAHMX mepekasax. IITydyHuil iHTeeKT CripusiB 3MEHIIEHHIO BUTPAT Ha
15 % 3aBAsiKM MOKpallleHHIo MPoIieciB aHasli3y JaHUX, a AITOPUTMIUHA TOPTriBast oxonuiaa 70 % o6csry yrog, Ha PUHKY,
i IBUIYIOUM JIIKBiIHICTD Ta 3HMSKYIOUM BUTPATU HAa BUKOHAHHS yrog Ha 30 %. BripoBamkeHHs GiHAHCOBUX TEXHOJIOTI,
sIKi 3pociu Ha 25 % y 2023 poiri, 3a6e3meunio JOCTYIHICTb (GiHAHCOBUX IMOCIYT /ST MIMPOKOTO KOJa KOPUCTYBAaUiB,
30KpeMa uepes3 MoOibHI rytaTdhopMu Ta iHHOBAIIiIiHI pillleHHS, TaKi SIK KpayadaHaMHT. [JoC/TiIKeHHS TaKOK BKa3asio Ha
Te, 1[0 KOMIIaHii 3 BUCOKMM piBHeM iHHOBalliit Mmanu Ha 30 % 6isbilie ycrminrHMx MpoekTiB. KpiM TOro, aHasti3 mokasas, 10
iHTerpallist eKOJOTiYHMX, COLiA/IbHUX Ta YIPABAiHCbKMX aCIMeKTiB MMpu3Besa A0 MoKpaueHHs GiHaHCOBUX MOKa3HMKIB
YCTaHOB, 30KpeMa 3pOCTaHHSI PMHKOBOI KamiTasisalii Ha 4-6 %. BUCHOBKU NOCTiIKeHHS MiAKpeCcauan BaKIUBICThb
iHBecTUIIili Y HOBiTHi T€XHOJIOTi1 IJ1sT 3a06e3MeueHHsT CTiIKOCTi iHBeCTUIII/THOTO 6aHKIHTY B yMOBaXx IM06aIbHUX 3arpo3
CTAJIOMYy PO3BUTKY, TAKMUX K €KOHOMiUHA HeCTabiIbHICTh, KIIMaTUYHI BUKIMKA Ta IMGpPOoBa HePiBHICTh. IIpakTHUHEe
3HAYEHHS TOCTiIKeHHS MTOJIATAE B TOMY, 0 BOHO HAAAI0 peKOMeH allii 1yist GiHaHCOBMX YCTAHOB IIO/I0 BIIPOBAIsKEHHS
TEXHOJIOTIYHMX iHHOBAIlii1, 0 CIIPUSIIM TiABUIIEHHIO iX piHaHCOBOI cTilikoCTi
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Marketing of values in the human capital formation hierarchy:
Structural transformation and impact assessment

M Abstract. Human capital determines the quality of well-being, innovations, resources, and competitiveness of the
country in the international arena. The influence of the marketing of values plays an exceptional role in shaping its
structure. Based on the above considerations, the purpose of the study was to model the impact of demographic, social,
financial, and economic factors, as well as the marketing of values (Marketing 3.0) components, on human capital
development through dynamic and regression analysis within a public-private partnership project. A pilot study,
conducted through expert surveys (interviews and questionnaires) from 2022 to 2024, helped clarify the structure and
impact of the marketing of values on human capital formation. A three-dimensional model and an adaptation matrix for
assessing the influence of the marketing of values on human capital development were proposed. The influence rating
of the components within the marketing of values was justified: 26.1% due to innovative and omnichannel marketing,
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23.2% — due to social and ethical marketing, 17.4% - due to ecological marketing, 7.2% — due to aesthetic marketing.
The component-by-component assessment revealed the greatest influence of environmental marketing on physiological
capital (60%); omnichannel marketing on social capital (60%) and on the effect of public goods (50%); innovative
marketing on entrepreneurial capital (60%) and intellectual capital (50%); social and ethical marketing on the effect
of public goods (50%). It was proven that the effect of human capital formation is determined by the impact of the
marketing of values components. The proposed concept outlining how the marketing of values affects the structure of
human capital, along with the adaptive quantitative assessment matrix, should be applied to optimise the influence of
the marketing of values on human capital across all levels of the national economy

M Keywords: components of the marketing of values; structure of human capital; marketing analysis; welfare; public-

private partnership

H INTRODUCTION

The development of human capital is at the centre of the
global strategy of world development, closely linked to
the desire for sustainable socio-economic growth for the
benefit of all segments of the population. Scientific and
practical substantiation of the concept of the formation
of productive forces in the form of human capital is one
of the most important directions for the implementation
of the socio-economic policy of the Ukrainian state. This
is emphasised by the global growth of the role of intelli-
gence and knowledge in socio-economic development, in
the competitiveness of entities against the background of
growing challenges and force majeure circumstances, in-
cluding the long-term Russo-Ukrainian War.

Socio-economic challenges manifest themselves in
the form of the acceleration of scientific and technologi-
cal progress, the rapid spread of innovations, information
technologies in the spheres of life, informatisation, pro-
duction, dissemination of knowledge and acceleration of
talented developments. Economic challenges, caused by
the aggravation of institutional, innovative, environmen-
tal, socialisation, and globalisation factors, actualise the
issue of finding innovative approaches, technologies, the-
ories, tools, mechanisms, and financial opportunities to
stimulate the development of human capital as the basis of
national wealth and the welfare of the state. The concept of
the marketing of values is becoming increasingly relevant.
The problem is the lack of development of a theoretical
basis for the essence and structuring of the marketing of
values in the context of a changing political and economic
situation, force majeure circumstances, the introduction of
innovations and long testing periods, and the assessment
of the impact on the formation of human capital.

A wide range of scientists have devoted scientif-
ic works to the methodology and practice of reproducing
human productive abilities. In particular, Yu. Akbar et
al. (2024) explored the impact of human capital on sus-
tainable university performance, with sustainable human
resource management serving as a mediating variable.
D.I. Mustafa et al. (2024) demonstrated that value-added
intellectual capital has a positive impact on corporate fi-
nancial performance. V. Antoniuk (2022) systematically
examined the multifaceted human capital losses caused
by the war, including demographic decline, employment
disruptions, destruction of educational infrastructure, and
forced migration. The study emphasised the critical role
of human capital in Ukraine’s post-war economic recovery
and modernisation, and proposed priority measures for its
preservation and restoration. It provided a comprehensive

analysis of the challenges to human capital reproduction
in the context of the ongoing conflict and outlined strate-
gic directions for mitigating these losses. However, despite
the existence of various theoretical approaches to defining
human capital, the scientific approach to its definition and
structuring remains insufficiently explored.

Also, a range of recent studies has expanded the the-
oretical and practical understanding of the marketing of
values from philosophical, aesthetic, ethical, and strate-
gic perspectives. S. Malik & D. Kajale (2024) examined the
philosophical foundations of value consciousness within
culture, emphasising the theoretical and methodolog-
ical importance of value theory in shaping cultural de-
velopment. This theoretical base aligns with the work of
O. Burlitska (2021), who traced the evolution of marketing
paradigms from product-oriented approaches toward a
marketing of values strategy, highlighting its foundational
role in modern marketing thought. P. Brown (2020) con-
tributed to the aesthetic dimension of the marketing of
values by introducing the concept of aesthetic intelligence
as a strategic tool for enhancing customer experience,
emotional engagement, and brand loyalty through beauty,
design, and sensory appeal.

In the domain of socially responsible and sustainable
consumption, V. Dergachova et al. (2020) grounded their
study in the principles of socio-ethical and the marketing
of values, substantiating the development of the organ-
ic food market in Ukraine through regional opportunity
analysis, consumer segmentation, and priority-setting for
environmentally conscious consumption promotion. Sim-
ilarly, O. Bilovodska et al. (2023) explored the reorienta-
tion of industrial regional development toward tourism by
leveraging unique local resources. Their research applied
SWOT and comparative analysis to identify competitive
advantages — such as geographical location, environmental
safety, and cultural attractiveness — and framed a strategy
of sustainable and value-based development aligned with
post-war consumer preference shifts.

A growing body of research has emphasised the behav-
ioural implications of corporate social responsibility (CSR).
S.V. Minh et al. (2023), using structural equation modelling
and mediation analysis, demonstrated that community,
environmental, and ethical responsibility directly influ-
ence customer satisfaction, which in turn mediates the re-
lationship between CSR and repurchase intention. In a re-
lated context, K. Ahmed & B.R.S. Kaouther (2024) showed
that emotional attachment, perceived similarity, and brand
perception significantly affect consumer acceptance of
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retailer brand substitution, pointing to the importance of
value-based brand communication and ethically grounded
brand transition strategies. The strategic integration of the
marketing of values into human capital management has
also gained attention. E. Golovnina et al. (2023a) as well
as M. Odat & R. Bsoul (2024), emphasised the role of the
marketing of values within the structure of human capital,
presenting it as a tool for quantitatively assessing project
manageability and aligning marketing efforts with social
development priorities.

Thus, while scholars have examined economic devel-
opment, innovation, and marketing, the interpretation
and structuring of the marketing of values and its impact
on human capital formation across different levels remain
underexplored; modelling the socio-economic devel-
opment of business entities requires further focused re-
search and refinement. The purpose of this article was to
enhance the theoretical, methodological, functional, and
institutional foundations of the marketing of values by fo-
cusing on the evaluation of its impact on human capital
development, using a model tested within the framework
of a public-private partnership (PPP) project involving a
roadside infrastructure facility.

®m MATERIALS AND METHODS

This article synthesised research from a broad spectrum of
scholars on defining and structuring human capital com-
ponents and the marketing of values, acknowledging that
these concepts remain ambiguous and continuously evolve
due to innovations and force majeure events. The research
was conducted on the basis of fundamental provisions of
economic theory, management and marketing theories, and
scientific concepts regarding the analysis of the impact of
state regulation on the formation and development of hu-
man capital, using methods of theoretical generalisation,
the dialectical method of cognition, and system-structur-
al analysis in the context of justification and development
of models of human capital formation and the marketing
of values, as well as abstract-logical synthesis regarding
the clarification of the above categories. Inductive meth-
ods were used to form general conclusions, and deductive
methods to determine the logic of structuring the stages
and the subject of research in the sense of unity and inter-
dependence of components. General scientific and special-
ised research methods were used, including: the principal

components method in analysing the impact of state reg-
ulatory instruments on the formation of human capital;
quantitative and graphical methods for modelling the com-
ponents of the marketing of values and assessing their im-
pact on the structure of human capital in accordance with
the purpose and hierarchy of human capital formation.

To substantiate the impact of the marketing of values
on the formation of the structure of human capital and
assess the level of management of this impact, a study
was conducted through expert interviews in 2022-2024
in the cities of Kyiv, Boryspil, Cherkasy, Odesa, and the
Kyiv, Cherkasy, and Vinnytsia regions of Ukraine. The
questions of the expert study were organised by clusters.
The first cluster was the definition of the interpretation
of the marketing of values in the context of its influence
on the formation and development of human capital. The
second was the definition of the interpretation of human
capital in the context of its formation and development.
The third was the definition of the structure of the mar-
keting of values. The fourth was to determine the struc-
ture of human capital. The fifth was to determine the
factors and assess the impact of the marketing of values
on human capital. The sixth was the formation of fac-
tors and the assessment of the impact of the formation
and development of human capital by the marketing of
values. Survey subjects included: marketers of companies
producing goods for the population and service compa-
nies in the tourism and transport industries, as well as
representatives of local governments.

Expert interviews were conducted based on a combi-
nation of pilot research and in-depth interviews. The pilot
group study was conducted with a group (263 people) both
individually and in groups, online via Zoom, and through
telephone screening, taking into account behavioural,
qualification, situational, and technical aspects, and a fully
open interview respecting ethical and legal norms (Ethics
code..., n.d.). The in-depth interview was conducted anon-
ymously based on a questionnaire and focus group work,
and covered 26 people. Given that this study requires a
deep understanding of the topic, the number of interview-
ees was determined by the principle of data saturation and
the diversity of experts and their experience. A question-
naire was developed regarding the definition and structure
of the marketing of values and human capital and their
mutual influence. The questions are presented in Table 1.

Table 1. A questionnaire on the marketing of values and human capital

No.

Question

1 | How do you understand the concept of the marketing of values?

2 | What influencing factors should be taken into account when analysing the marketing of values?

Do you believe that, structurally, the marketing of values is a complex of diverse multi-directional marketing approaches
(e.g., environmental, institutional, innovation-driven, socialisation-oriented, etc.)?

4 | What components constitute the marketing of values?

In your opinion, should the institutional component be included in the structure of marketing of values?

of marketing of values?

6 In your opinion, should the ecological component represented by environmental marketing be included in the structure

of values?

7 In your opinion, should social and ethical marketing be highlighted as a separate component within the structure of marketing

In your opinion, what is the difference between social and ethical marketing and marketing of values?

Which specific components, in your opinion, should be included in the structure of marketing of values?
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Table 1. Continued

No.

Question

of marketing of values?

10 Which components, in your opinion, should be included in the structure of social and ethical marketing within the framework

11 | Do you think it is appropriate to consider marketing of values at the micro-, meso-, macro-, and mega-levels? If yes, why?

12 | In your opinion, does marketing of values influence the formation and development of human capital?

13 | In your opinion, how exactly does marketing of values affect the formation and development of human capital?

14 | In your opinion, does the development of human capital influence the improvement of marketing of values?

and secondary)?

15 Which factors, in your opinion, determine the development of human capital under the influence of marketing of values (primary

16 | What do you think is the structure of human capital formed under the influence of marketing of values?

17 | Who do you think are the key actors in forming marketing of values at the micro-, macro-, and mega-levels?

18 | In your opinion, how can the impact of marketing of values on the development of human capital be assessed?

19 | Inyour opinion, how can the impact of human capital on the formation of marketing of values be assessed?

20 | In your opinion, how can the impact of human capital on the development of marketing of values be assessed?

Source: created by the authors

Based on the interviews, the following components
of the marketing of values structure were identified: so-
cio-ethical, ecological, innovative, aesthetic, and om-
nichannel marketing. They influence the factors of human
capital formation and the well-being of the population
through the supply and demand of products and services
on the market (pension size, subsistence minimum, wages,
natural population decline, number of people leaving, em-
igrants, share of subsidies in expenditures, percentage of
population with incomes below the subsistence minimum,
savings, real difference between incomes and expenditures,
tax burden, level of shadow economy with real shadow
wages) and the formation of its structure (physiological,
intellectual, entrepreneurial, and social capital, transac-
tional effects, public goods, corporate rights).

The above enabled the development of a model for as-
sessing the impact of the marketing of values on the struc-
ture of human capital and for conducting a direct assess-
ment. For ranking the significance of structural influencing
factors, the following question was asked: Which elements
should be included in the structure of the marketing of
values? Please select and rank your answers from 1 (most
important) to 10 (least important): 1) Environmental
marketing; 2) Innovation marketing; 3) Marketing of in-
novations; 4) Social and ethical marketing; 5) Aesthetic
marketing; 6) Omnichannel marketing; 7) Relationship
marketing; 8) Holistic marketing; 9) Multichannel market-
ing; 10) Digital marketing.

To assess the consistency of the experts’ opinions, who
ranked the 10 answers to the question about the struc-
ture of marketing of values, Kendall’s concordance coeffi-
cient (W) was used, the value of which ranges from 0 to
1 (1 - complete consistency, and 0 — no consistency). For
this purpose, a rank table was compiled, which displayed
10 answers from each expert; each expert assigned a rank
from 1 to 10 to the 10 answers. For each answer, the sum of
the ranks (R) assigned by the experts was calculated. The
average rank (R"), the deviation of ranks from the average
(R~ R’) and their squares, and the sum of the squares of
the deviations were calculated. The Kendall’s concordance
coefficient (W) was calculated using the formula:

128 |
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where W - Kendall’s concordance coefficient; m — num-
ber of experts; n - number of objects being ranked (n=10
answers); R, — sum of ranks assigned by all experts for the
i-th answer; R~ — average rank for all objects. An expert
interview, at the stage of substantiating the assessment
of the formation and mutual influence of the marketing
of values and human capital, confirmed the relevance of
clarifying the interpretation and structure of the market-
ing of values and human capital in the context of their
structuring and influencing factors, as well as the sub-
stantiation of the assessment system. The obtained con-
cordance coefficient of 0.838 was statistically significant;
the experts’ opinions were consistent because the calcu-
lated chi-square (x?) criterion exceeded the tabulated val-
ue for df=n-1 degrees of freedom at a given significance
level of 0.05. The formula for y?:

xX’=m(n-H W, 3)

where y? — value of the y? criterion; m — number of experts.
Under the conditions of applying the theoretical-multi-
ple approach while adhering to the logic of forming rela-
tionships, methods of correlation-regression analysis and
forecasting were applied. Modelling was carried out: the
influence of demographic, social, financial, and econom-
ic factors on the formation of human capital was studied
using data from 2015-2023 based on information from the
State Statistics Service of Ukraine (n.d.a; n.d.b; n.d.c) and
the World Bank open data (n.d.).

The influencing factors were grouped, cause-and-ef-
fect relationships, correlation coefficients, and forms of re-
gression relationships were established, and the influence
of demographic, social, financial, and economic factors on
the formation of human capital was analysed (Tables 1-3).
When forming a system for assessing the impact of the
marketing of values on the formation of human capital, the
value of the components of the latter was determined us-
ing the following formulas (4-7) (Golovnina, 2022). Physio-
logical capital (R) based on the contribution to future gen-
erations (V) (which was determined by investment activity
in the development of future generations and the reward
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for creation) forms the labour force, and was increased by
labour activity (x,) and the wage rate as a reward for it (A,):

R=V+AX,. )

Entrepreneurial capital (P) increases physiological
capital (R) based on the activation of entrepreneurial abili-
ties and activity (x,) and the reward for it (4,):

P=V+R+Ax,. (5)

Intellectual capital (I) builds on previous stages, de-
pends on the contribution to future generations (V), phys-
iological (R), and entrepreneurial capital (P), as well as in-
tellectual activity (x,) and the rate of reward for it (4,):

[=V+R+P+Ax,. (6)

Social capital (S) is the highest stage of human cap-
ital development, including the contribution to future
generations (V), physiological (R), entrepreneurial (P), and
intellectual (I) capital, the share of the effect of social ac-
tivity — communication, interaction, trust, social networks
(x,) — and the rate of reward for social activity (A4,):

S=V+R+P+I+A X, )

In marketing analysis and modelling, and the assess-
ment of the impact of the marketing of values structure on
the structure of human capital, the local estimate (Y)) in
percentage was determined by the formula:

Y, = XY x 100%, ®)

where X, — number of positive (or negative) assessments of
the impact of a specific component of the marketing of val-
ues on an element of the human capital structure; X — total
number of cells in the assessment cube. The overall assess-
ment of the impact of the marketing of values on human
capital development was determined by the sum of local
assessments. A special place was occupied by the method
of studying three-dimensional space on the principles of
analysis-synthesis and induction-deduction in modelling
the concept of assessing the impact of the marketing of
values on the structure of human capital. It enabled the
assessment of the impact of management on the synergy
of interaction, taking into account factors of direct and
indirect influence. The sequence of the presented study
was as follows: research into the relevance of the issue, re-
view of the literature on the definition and formation of
the marketing of values and human capital; formulation
of the research task; conducting interviews to determine
the factors of influence and the structure of the marketing
of values and human capital; performing regression-cor-
relation analysis to model the influence of demographic,
social, financial, and economic factors on human capital;
and assessing the influence of the marketing of values on
the development of human capital.

It should be noted that the choice to conduct the study
on the impact of the marketing of values on human cap-
ital development through modelling within a PPP project
involving a roadside infrastructure facility was justified
by the unique integration of public, business, and social
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interests. Roadside infrastructure serves as a dynamic
point of interaction between personnel and consumers,
enabling the practical application and observation of val-
ue-oriented marketing principles. Moreover, the choice of
road infrastructure as the environment for modelling the
impact of the marketing of values on human capital was
explained by the fact that of the marketing of values was
considered a field of managing the effectiveness of inno-
vative projects aimed at stimulating human capital devel-
opment. This was grounded in accelerating the promotion
of goods in the market while balancing individual and
societal demands. These demands were characterised by
the factors shaping (structure) and developing (structur-
al changes over time) human capital. The case of roadside
infrastructure as a competitive environment for modelling
the influence of the marketing of values on the state of hu-
man capital reveals the specifics of high-quality customer
service at roadside facilities (such as motels, rest areas, car
rental and repair services, petrol stations, banking servic-
es, etc.) aimed at creating an atmosphere of socio-individ-
ual safety during travel by motor vehicle along national
and international highways, both for work and leisure — as
a businessperson or tourist.

In addition, the improvement of service quality, ac-
cessibility, and customer satisfaction was directly propor-
tional to the increase in well-being, the quality of human
capital, and life safety, as well as to the enhancement of
performance and profitability of market participants in-
volved in the provision and consumption of roadside infra-
structure services. At the same time, through high-quality
services and the creation of personal development incen-
tives, individuals are motivated to increase their labour ac-
tivity, as well as their intellectual, entrepreneurial, and cre-
ative work. This, in turn, contributes to the improvement of
the marketing of values - its structure, efficiency, and the
socialisation of labour — as well as to the development of
corporate and societal relationship culture, and ultimately
to the growth of both individual and societal well-being.
Various stakeholders in governance and entrepreneurship
(territorial authorities, companies, households, the state,
etc.) are involved in this process. Human capital deter-
mines individual success and national competitiveness and
serves as the foundation of households, regions, compa-
nies, industries, and the national economy. Modelling in
this context allows for the analysis of multilevel effects —
individual, corporate, and regional — on human capital de-
velopment, while also providing a scalable framework for
broader socio-economic applications.

W RESULTS

Values determine the goals of development and the means
of achieving them. Traditionally, different aspects of the
study of values in different fields of knowledge have a
different subject and purpose of research. The knowledge
economy, the structuring of relations between different
fields of knowledge, levels of management and entrepre-
neurship, the features of the functioning of business en-
tities within the framework of established institutional
restrictions actualise combinations of partnership interac-
tion according to the criteria of consistency of interests and
processes. At the same time, the economic transformations
of Ukrainian society are characterised by a reassessment of
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values as a consequence of the existence of a conflict of
opposing value systems and orientations. The restoration
of historical and cultural memory with the recognition of
national “value” turns it into a standard — a criterion that
determines the further position, and, accordingly, the ac-
tivities of the business entity. Appealing to the emotional
needs of the consumer, which prevail over the functional,
physical and useful features of the product, refers to the
formation, design and implementation of its value. As the
concept of the marketing of values develops, it is gradu-
ally filled with innovations, digitised, forms an emotion-
al connection between the consumer and the brand, uses
infocommunication, nano and biotechnology. Formation
of uniqueness and value of the brand, trademark and im-
age of corporate orientation uses the above and individu-
alises values for consumers in accordance with emotional,
spiritual, material needs and desires.

At the same time, human capital is an integrally diverse
economic category that combines values according to indi-
vidual and social characteristics. Thus, it is a self-growing
value inherent in a person from birth with development
throughout life in the structural unity of physiological, in-
tellectual, entrepreneurial, and social components in the
coordination of individual, corporate and social values and
the implementation of the unity of structural relationships.
Human capital is defined as a stock of health, knowledge,
skills, abilities, and motivations and is gradually “formed
by investments in the future generation, in increasing the
stock for the purposeful development of entrepreneurial, in-
tellectual, corporate, and social potential of an individual,
household, company, region, state” (Golovnina et al., 2023a).

Human capital has the specificity of formation ac-
cording to the species structure, classified by: levels of
development and types of benefits received, the nature of
changes over time, and levels of management. Its value re-
flects the value of the total resources intended for its for-
mation and further development. The latter is determined
by the achieved level of well-being due to the joint activi-
ties of subjects — a household, a company, a region, a state.
Like any form of capital, human capital accumulates when
used and decreases when not used, is subject to inflation-
ary depreciation, and is therefore considered in real and
nominal terms. On the one hand, it is a limited resource,
and on the other hand, “a form of capital capable of gen-
erating income with a synergistic effect, a strong influence
on political, economic and social development”. Human
capital “is simultaneously an individual, collective, and
public good that determines the national wealth of the
state” (Golovnina et al., 2023a; 2023b).

The basis of the marketing of values is historical and
cultural memory, heritage, spirituality, creativity, self-im-
provement, individuality, and materialisation of the effect
of historical and cultural heritage through the efficiency of
state regulation of investments in revival and the organi-
sation of PPP. At the same time, it takes into account such
social requirements as increasing the level of well-being,
environmental friendliness of the human environment,
improving health, consumer requirements for the quality
and quantity of products and services to meet the needs
and requirements of the corporation in the responsibility
of business in achieving prospective profitability, profita-
bility, social activity and its positive synergy. The formation

O. Golovnina et al.

of the marketing of values of an economic entity as an
agent of human capital requires its structuring accord-
ing to the needs of viability in specific conditions of so-
cio-economic formation, provided with opportunities for
creativity under the influence of positive emotions when
using innovations. The marketing of values is a “measure
of sophisticated impact on the personality of the consum-
er through the subconscious, emotions and soul” based on
pleasuring spiritual and material needs. It “involves histor-
ical and cultural memory and heritage, individuality, spirit-
uality, creativity, self-improvement, which corresponds to
the degree of development of human capital, activation of
market and social-oriented public processes, institution-
alisation, environmentalisation, innovation and socialisa-
tion” (Golovnina, 2023a; 2023b).

The marketing of values is systematically formed on
a combination of innovative, ecological, socio-ethical, aes-
thetic and omnichannel marketing. It uses the traditional
mechanism of holistic, integrated, internal and external
marketing. At the same time, it is a vivid manifestation
of the achieved level of intellectual, entrepreneurial and
transactional capital. If innovations traditionally deter-
mine self-improvement and development, then innova-
tive and omnichannel marketing as components of the
marketing of values use the advantages and capabilities
of information and communication technologies and dig-
italisation in creating and promoting goods on the market.
Considering that ecology involves assessing the state of
the natural environment, which determines the state of an
economic entity, ecological marketing as an element of the
marketing of values is aimed at meeting the needs of the
target audience through products that help preserve the
environment, updating the offer of ecological products and
forming socially responsible consumption, greening pro-
jects, production, and promotion of ecological goods.

The marketing of values uses PR, promotes the intro-
duction of waste-free and safe production methods, the
creation and growth of a positive image of companies and
corporations, forms the loyalty of clientele to innovative
ecological products, and attracts influencers. However,
without aesthetic content, the marketing of values loses its
brightness and versatility, and, accordingly, its component
has become aesthetic marketing as a combination of art —
“ideas, beauty, inspiration, pleasant emotions, and the de-
sire to be involved” (Golovnina, 2023b), which generates
“satisfaction from the perception of the product, from its
effect on positive feelings during the purchase and sale”.
Aesthetic marketing provides the consumer with “more
positive emotions and joy, communication, unification of
participants in the process and a new shopping experience,
when each consumer becomes a creator, receives feelings
and emotions of purchasing a good, appreciates not only
the product, but also the feelings that the shopping experi-
ence gives” (Vasyutkina, 2018). Social and ethical marketing
as an element of the marketing of values is combinatorially
formed on the one hand under the influence, and on the
other hand — determines the quality of the basic integrated,
social, ethical, socially responsible marketing, marketing
of relationships and innovations. Integrated marketing is
aimed at subordinating the activities of corporate divisions
to the interests of consumers by combining external and
internal marketing, using digital and nanotechnology.
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A significant tool of omnichannel marketing for
building a complex of stable associations in the minds of
potential buyers, combining the product, reputation, im-
age and identity of the company in the eyes of the pub-
lic, partners and customers, according to N.V. Proskurni-
na et al. (2021), K. Ahmed & B.R.S. Kaouther (2024) and
N. Savytska et al. (2024), is branding. The marketing of
values actively uses visual elements, namely, logo, name,
symbolism, design, infographics for the brightness of the
manufacturer’s definition among competitors and a set of
unique and weighty promises for the consumer (Kotler &
Zaltman, 1971). In practice, socially oriented brands re-
ceive an increase in sales, a high level of staff motivation,
image and competitiveness (Brown, 2020; Ahmed & Kao-
uther, 2024). Marketers, focusing on the characteristics of
“values”, determine the components of the marketing of
values: a socially, environmentally and economically sig-
nificant good, its cost, and specify the presented values
for brand formation.

The institutional foundations that underscore the social
relevance of actualising the concept of the marketing of val-
ues include the support of international organisations and
national governments for projects aligned with socially sig-
nificant concepts, such as sustainable development and the
advancement of a knowledge-based society (Resolution of
the UN General Assembly No. 39/248, 2015), the concept of
human capital and human potential development, social re-
sponsibility of business (Khaminich & Lichter, 2015), as well
as the principles on the protection of consumer interests
(Resolution of the UN General Assembly No. 70/1, 1985).

The concept of sustainable development fits into the
context of sustainable development outlined by the Inter-
national Council for Science. It systematically combines
the economic, environmental and social components of
sustainable development of society (Resolution of the UN
General Assembly No. 39/248, 2015). According to this, the
goal of sustainable development is to meet the needs of the
present without compromising the ability of future genera-
tions to meet their own needs. Sustainable development is
defined as the security and quality of life of people in the
three-dimensional space of economic, environmental and
social dimensions. The concept of human development,
according to the United Nations Development Programme
since 1990, is focused on the well-being and improvement
of the quality of human life, the expansion and improve-
ment of opportunities in all areas. Human development
is recognised as “the process of expanding the freedom of
people to live long and creative lives, to actively partici-
pate in ensuring justice, and sustainability of development
on the planet” (Resolution of the Cabinet of Ministers of
Ukraine No. 382, 2015).

According to the Decree of the President of Ukraine
No. 722/2019 (2019), measures to ensure the national inter-
ests of Ukraine in terms of sustainable development of the
economy, civil society, and the state, increasing the level
and quality of life of the population, and observing consti-
tutional human rights and freedoms have been recognised.
Thus, Ukraine has active international support in pursuing
an independent policy and institutional international and
national foundations for the formation of a socially orient-
ed Ukrainian market economy, the development of human
capital, and the use of the advantages of the marketing of
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values in entrepreneurial activity. Modelling the structural
components of the marketing of values corresponds to the
purpose and hierarchy of human capital formation, which
is clearly demonstrated in Figure 1.

The formation of human capital takes place on micro-,
meso-, macro- and mega-levels according to specific con-
cepts with the formation of the corresponding category.
Modelling individual and household categories involves
the reproduction and development of physiological, la-
bour, entrepreneurial, intellectual potential and socially
oriented structure at the micro level. Corporate and re-
gional categories are formed according to the conditions
of the socio-economic business model while streamlining
corporate and regional formation, and realising intellectu-
al, entrepreneurial and labour potential at the meso level.
At the macro level: the national category — when imple-
menting the all-Ukrainian concept of human development
as a manifestation of the state’s socio-economic policy, and
the supranational category — when adapting the concept of
human development according to the projects of world or-
ganisations. The levels and stages of the formation of the
marketing of values are similar. The goal of improving the
formation of the marketing of values is the development of
human capital. A schematic characteristic of the influence
of factors on the formation and development of human
capital (force majeure, demographic, social, financial and
economic), of the marketing of values, and of the needs on
the structure of human capital is presented in Figure 2.

Approximately one-fourth of the territory of Ukraine
has changed its free status to a territory restricted for use
due to occupation, military operations, and a grey buffer
state. This has put forward new requirements for the devel-
opment of human capital and actualised the peculiarities
of using flexible tools of the marketing of values. In con-
ditions of force majeure, which include the Russo-Ukrain-
ian War and the financial and political crisis, the factors
of formation of socio-economic impact of the marketing
of values on the formation of human capital are limited
by the purchasing power of the consumer. They are char-
acterised by the demographic state of the population with
a tendency to natural and artificial reduction as a result
of a historical downward trend, war, growth of emigrants,
and people who left Ukraine; by the insufficient size for
full existence of the person of social minimum standards —
minimum wage and pension, subsistence minimum, in-
significant share of subsidies in expenses, minimised size
of expenses and savings, insignificant in comparison with
developed countries percentage of remuneration of em-
ployees in GDP and a significant percentage of population
with incomes lower than subsistence minimum. Factors
based on the financial and economic impact on human
capital are classified in the context of indicators of the
tax burden, the real difference between income and ex-
penditure, the level of the shadow economy, and real and
shadow wages. The study made assumptions regarding the
determination of the value of human capital: the nominal
value was estimated in the national currency, the real val-
ue in the “hard” currency — US dollars. The econometric
modelling made it possible to determine the influence of
socio-demographic and financial and economic factors on
the formation of human capital during 2015-2023, which
is presented in Tables 2.
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FORMATION
HIERARCHY Levels
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Supranational [ Mega level

Concepts for the
formation and
development
of human capital
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Global - world concept of
human development

National | «—Macro level

National - national concept
of human development,
socio-economic policy of the state

Regional

Corporate
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level

Categories of human capital

Individual || Micro level|

A

Structuring human
capital formation

Regional - socio-economic policy
of formation, implementation
of labour, entrepreneurial,
intellectual potential

Corporate - socio-economic
business model

Household and individual -
reproduction and development
of physiological, labour,
entrepreneurial, intellectual
potential, socially oriented
structure of human capital

Cost-based approach to the
formation of human capital value

O. Golovnina et al.

MARKETING OF VALUES HIERARCHY

2

I
[ Type of the ‘
marketing of
Levels of marketing values, effect
of values formation category
Global,
Mega level supranational
Macro level National
M > Regional
Meso level
. = Corporate
=) Household
Micro level
N — Individual
O |

health;

business

=

State regulation of the formation and development of human capital

—

Fundamentals of the marketing of values:

e  historical and cultural memory, heritage,
spirituality, creativity, self-improvement,
individuality, materialisation of the effect of historical
and cultural heritage (state regulation of revival, PPP);
social requirements - welfare, ecology,

consumer requirements — satisfaction of needs;
corporate requirements — profit, social responsibility of

Figure 2. Peculiarities of the influence of environmental factors, marketing of values and needs
on the formation and development of human capital

Source: formed by the authors

Table 2. Econometric model of the influence of factors on the formation of human capital

decline, thousand people

UAH

Dependent factor Coefficient Type of connection | Form of communication,

Independent factor X . . . . .
Y - human capital correlations density regression equation

Demographic characteristics
Number of emigrants/ ; .
departures, thousand Nominal }%}XnHan capital, -0.768 Reverse, high Y=0.66813 - 0.00086* X
people
Natural population Nominal human capital, 0785 Reverse, high Y= 0.300092 - 0.55765* X

Social characteristics

Nominal minimum

Nominal human capital,

in GDP

UAH

pension, UAH UAH +0.978 Direct, very high Y =492.77650 + 5.31979 X
Nominal subsistence Nominal human capital, . . _
minimum, UAH UAH +0.984 Direct, very high Y=-818.5845 +4.47271 X
Real subsistence Real human capital, USD +0.931 Direct, very high Y=10.01486 + 3.27386 X
minimum, USD
Nominal minimum wage, | Nominal human capital, 10,936 Direct, very high Y= 1,341.5479 + 1.78850 X
UAH UAH
Share of subswlles n Nominal human capital, -0.949 Reverse, very high Y=12,916.32 + 20,448.47 X
expenses, % UAH
Nominal costs and Nominal human capital, . . _
savings, UAH UAH +0.969 Direct, very high Y =-58.68629 +0.00258 X
% of wages and salaries | Nominal human capital, +0.873 Direct, high Y=12,922.01 + 195.3774 X
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Table 2. Continued

Dependent factor

Independent factor X Y- human capital

Coefficient
correlations

Form of communication,
regression equation

Type of connection
density

Social characteristics

% of population with
income below the
subsistence minimum

Nominal human capital,
UAH

-0.515

Reverse, notable | Y=7,092.25306 - 309.98269 X

Financial and economic characteristics

Level of shadow

economy, % of official | Real human capital, USD -0.890 Reverse, high Y=827.10411-12.36131 X
GDP
Real difference between | p. .1 man capital, USD +0.913 Direct, very high Y=35.78141 + 4.51457 X
income and expenses, $
Tax burden Real human capital, USD -0.882 Reverse, high Y =1,059.96053 - 28.82437 X
Real shadow wage, $ Real human capital, USD +0.949 Direct, very high Y =47.58035 + 1.66663 - X

Source: formed by the authors according to the 2015-2023 data of State Statistics Service of Ukraine (n.d.a; n.d.b; n.d.c),

World Bank open data (n.d.)

It was found that such independent factors as the
“number of emigrants/leavers” and “natural population
decline” have a significant negative impact on the value of
human capital, estimated by pair correlation coefficients,
respectively, (- 0.768) and (- 0.785), causing its decrease.
Social factors of correlation-regression influence on the
formation of human capital demonstrate a high level of in-
terdependence. The impact of direct action was character-
ised by nominal indicators: subsistence minimum (+0.984),
minimum pension (+0.978), minimum wage (+0.936), and
expenses and savings (+0.969). The higher the percentage
of the population with incomes lower than the subsistence
minimum, the smaller the size of human capital, which was
confirmed by the value of the coefficient of negative cor-
relation influence (- 0.515). The higher the percentage of
wages of employees in GDP, the more effectively the na-
tional economy functions, with a high level of influence of
the specified feature (+0.873) on the development of hu-
man capital (Table 2).

In conditions of a reducing well-being of the popu-
lation and its significant dependence on social standards,
the level of consumption decreases, and the motivational
principles of the marketing of values are updated while
ensuring their accessibility. Econometric modelling of the
impact of these factors — socio-demographic and finan-
cial-economic characteristics — on the development of hu-
man capital during 2015-2023 makes it possible to deter-
mine the socio-demographic and financial-economic basis
for specifying the project of the marketing of values, with
the establishment of parameters for managing the forma-
tion of the result. The marketing impact assessment model
of the marketing of values on the formation of the struc-
ture of human capital (Fig. 3) was based on the principle of
maximum satisfaction of the consumer with certain char-
acteristics of the product, which always exist, but occupy
different places in the system of their values, depending on
the moment of consideration of the issue, and combine di-
verse features of the target direction of the marketing offer.

Environmental factors N

I

Marketing
of values

Needs for
formation and
development of

- DEMOGRAPHIC-SOCIAL Structure

of human capital

- FINANCIAL-ECONOMIC formation

S~

Level of demand
satisfaction

human capital ﬁ_

Level of
satisfaction of
needs in the

- FORCE MAJEURE

oo
N/
\ /
\

structure of
human capital

I

Dynamics of human capital structu re — human capital development

Figure 3. Model for assessing the impact of the marketing of values on the structure of human capital
Source: improved by the authors based on E. Golovnina (2023a)

There are two parties to the purchase and sale of a
product, who are interested in the same issues for the

purpose of their own satisfaction (product and profit and/or
social effect), which, first of all, must find out at what level
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of system formation they can be satisfied maximally/mini-
mally. For this, a third party was introduced into the mod-
el — the subject of management (individual, company, re-
gion, state, world society). Thus, three-dimensional model
was obtained for studying the possibility of the maximum
degree of manageability of the structure of the marketing
of values for optimising human capital and assessing the
possibility of influence. In the model, one dimension was
represented by the components of the marketing of values.
The marketing of values, in this case, combines combinato-
rial forms of marketing, which are mandatory from the con-
sumer’s point of view, but which, in turn, can be detailed to
achieve the result. A tree of three levels of marketing goals
was systematically built. The highest level was the result of
a combinatorial assessment with an indicative goal. It was
subordinated to the second level with detailed assessments
and their systematisation, which are presented in the pro-
cess of developing various projects and intermediate stages
of implementation. The second level includes elementary
assessments of the third level, which are not detailed and
are the foundation of the study.

Therefore, the marketing of values was represented
by an integrated complex of innovative, socio-ethical, aes-
thetic, environmental, and omnichannel marketing. The
second feature of the model of the impact of the marketing
of values structure on the human capital structure was the
justification for choosing a specific human capital structure
for a particular study in accordance with the purpose and
objectives, for example, elemental structures, human capi-
tal structures by type of goods, by time characteristics, etc.
In this case, the classification of the structure of human
capital by constituent elements was chosen, namely, by
capitalised contribution to future generations, physiolog-
ical, entrepreneurial, intellectual, social capital, corporate
and transactional effects, and the effect of public goods.

The third feature of the model combines and manages
the two previous levels with an orientation towards achiev-
ing and optimising the result. It was defined on the basis
of the specifics of the first two dimensions, and was rep-
resented by a classification of management and entrepre-
neurship subjects that are common to the marketing of val-
ues and human capital formation. For example, it considers
such subjects as an individual, a company/corporation, a
region, a state, and a world society. It was the third level
that implements, on the basis of streamlining management
and system expectations, the target effect, respectively, at
the personal, corporate, regional, national, and global (su-
pranational) levels. Each level of hierarchy formation has
its own characteristics (a set of criteria and scores) of using
the marketing of values components in the formation of
specific elements of human capital.

Based on the model, a local assessment of the exist-
ence/non-existence of the impact of each element of the
marketing of values on a specific component of human cap-
ital formation was carried out, taking into account specific
measures, methods, and tools from the position of man-
agement entities (in percentages) to the total number of
cells of the conceptual cube. The overall assessment of the
impact of the marketing of values on human capital devel-
opment was determined by the sum of local assessments.
The adaptation of the model for assessing the impact of
the marketing of values on the structure of human capital

O. Golovnina et al.

was considered on the example of a roadside infrastructure
project organised on the basis of a PPP. The features of the
formation of the specified project reflect the state of the
competitive environment for modelling the impact of the
marketing of values on the state of human capital.

They reveal the features of the influence of high-qual-
ity customer service at roadside infrastructure facilities lo-
cated along the roads (in motels, rest areas, car rental, car
repair, gas stations, banking, insurance services, medical
care, tourism, and travel organisation), creating a climate
of social and individual safety for people during travel by
road on highways in the country and abroad during work
and leisure as merchants and tourists. This process involves
various subjects of management and entrepreneurship
(territories, companies, households, déja vu). Human cap-
ital, which shapes individual success and the competitive-
ness of a nation, is the foundation of a household, region,
company, industry, and national economy. Intellectual,
entrepreneurial, and physiological capital occupy key po-
sitions and perform the main functions of socio-economic
development, increasing labour productivity, in the devel-
opment of artificial intelligence and innovation, to ensure
sustainable economic growth and achieve social stability.
The higher the quality and accessibility of the offer of ser-
vices provided by the marketing of values complex on the
basis of the formation of its specific structure, the higher
the quality of structured human capital will be. For exam-
ple, the physiological component of human capital is in-
fluenced through ecological marketing and product stand-
ardisation; the entrepreneurial, intellectual, transactional,
and corporate component of human capital - through in-
novative and socially and ethically oriented marketing;
awareness of the product and events related to it — thanks
to omnichannel marketing, etc.

Improving the quality, and accessibility of customer
service as well as the level of customer satisfaction with
the services provided has a direct proportional impact on
the growth of the level of well-being, quality of human
capital, and safety of life, and on increasing the efficien-
cy and profitability of the activities of market entities in-
volved in the provision/reception of roadside infrastruc-
ture services. At the same time, based on quality services
and the creation of motivations for personal development,
a person receives an incentive for the growth of labour
activity, intellectual, entrepreneurial, and creative work,
which leads to the improvement of the marketing of val-
ues, its structure, productivity and socialisation of labour,
corporate and social culture of relationships, and to in-
creased individual and social well-being. The model of the
PPP project for the development of roadside infrastructure
combines the interests of various market entities in order
to meet individual and social needs with minimal state
budget costs and maximise the profits of business struc-
tures while increasing the quality and safety of transpor-
tation on the basis of equality, pooling of contributions,
sharing of risks, costs, and results.

The detailed goals of PPP are the location, moderni-
sation, and construction of roadside service facilities in
accordance with international standards, medical care
points, and assistance in the event of road accidents. This
is a system of relations between the state and business,
an instrument of international, national, regional, and

143 -II

Economics of Development. 2025. Vol. 24, No. 2



Marketing of values in the human capital formation hierarchy...

local socio-economic development, which is embodied in
specific projects of joint implementation of the state and
the private sector on the basis of state, communal, and
municipal property. The combination of state capabilities
and the realities of the private sector in the efficiency of
private investments on the basis of PPP allows attracting
private ideas, investments, releasing and effectively ex-
ploiting state resources (finance, land fund, etc.), ensur-
ing high-quality infrastructure development. Taking into
account the unstable economy, business interest in state
support is growing to reduce risks, and improve reliability
of investment projects for credit organisations, which cor-
responds to the Resolution of the Cabinet of Ministers of

Ukraine No. 382 (2018) and the Resolution of the Cabinet
of Ministers of Ukraine No. 1550 (2024).

The marketing of values in this area should contrib-
ute to maximising awareness and satisfying the interests
of consumers when travelling on the roads of Ukraine and
be aimed at meeting the needs of a physiological, intellec-
tual, entrepreneurial, and socio-social nature. According to
the results of the model for managing the impact of the
marketing of values on the formation of human capital in
the PPP project of a roadside infrastructure facility (Fig. 4),
rating assessments were determined, which allow concen-
trating marketing activities in specific areas in order to ob-
tain maximum effect.

Levels of human capital formation,

= | : ' b
Components of the f _fv___/__L ___{v' /
marketing of values P A 7 Y
_______ s I P P o

Socio-Ethical

Marketing == i e <l NI < P Sociql capital
Aesthetic Marketing _“_ o L T -l P ubllcgo?ds effect
Innovative B D7 Transaction effect
Marketing L A 17 Corporate effect
Environmental - - -~ - Intellectual capital
Marketing e AT Entrepreneurial capital
Omnichannel %,: 1 Physiological capital
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Individual Company Region  State World society  Subjects of management, entrepreneurship

Personal Cooperative ~ Regional ~ National — Supranational in the context of the marketing of values

effect effect effect effect effect Types of effects

Figure 4. Assessment of the impact of the marketing of values on human capital formation

Source: developed by the authors

The coefficients for the overall assessment of market-
ing components were determined based on the sum of local
assessments of each element of the marketing of values.
Similarly, the coefficients for the overall assessment of
human capital were derived from the sum of local assess-
ments of each component of human capital. Based on the
total rating assessment of human capital formation, the
first place in terms of influence was shared by measures
and techniques of innovative and omnichannel market-
ing — 26.1%. The second place in influence on the structure
of human capital was occupied by socio-ethical market-
ing — 23.2%, followed by ecological marketing at 17.4%, and
finally aesthetic marketing at 7.2%. The assessment of the
component-by-component marketing impact on specific
elements of human capital revealed the greatest influence
of ecological marketing on physiological capital (60%), om-
nichannel marketing on social capital (60%) and the effect
of public goods (50%), innovative marketing on entrepre-
neurial (60%) and intellectual (50%) capital, and socio-eth-
ical marketing on the effect of public goods (50%).

Therefore, the presented assessment of the impact
of the marketing of values on human capital formation
groups information according to levels of individual and
social value, in line with the criteria of the structure of hu-
man capital, the structure of the marketing of values, and
the subjects of management and entrepreneurship. Based
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on a theoretical and methodological study of the features
of the marketing of values and human capital, the forma-
tion of their structure was conducted through expert sur-
veys and econometric modelling of factors influencing hu-
man capital. Consequently, a three-dimensional model for
assessing the impact of the marketing of values on human
capital development was built, which opens up opportu-
nities for project management. An adaptation matrix as-
sessment was carried out using the example of organising
a PPP in the field of roadside infrastructure, which yielded
a toolkit for coordinating the needs and interests of con-
sumers, companies, and the state. At the same time, this
toolkit allows adjustment of the input parameters of the
constructed model and is valuable for forming and assess-
ing the impact on human capital development strategies at
all management levels, as well as for modelling the feasi-
bility of implementing strategic innovative developments
and targeted programming.

m DISCUSSION

The results of this study, evaluating the impact of market-
ing of values on human capital development, are compre-
hensively substantiated. They include the conceptualis-
ation of the structural components of marketing of values
and human capital, identification of influencing factors,
and application of econometric models to examine the
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value foundations underlying human capital enhancement,
as tested within the framework of a PPP project focused on
roadside infrastructure. Additionally, an adaptation matrix
and a three-dimensional model were employed to evalu-
ate the hierarchical structure of the marketing of values
influence and determine its resulting effects on human
capital development. This framework differs from existing
approaches by its interpretation of the marketing of values
structure and the proposed techniques for analysing its im-
pact on human capital development.

In particular, R. Markauskaité et al. (2024) focused on
the conflict between green and materialistic values, em-
phasising its adverse impact on consumer welfare. Using
expert surveys, they revealed that increased awareness
significantly reduces this conflict, highlighting the role of
marketing of values in harmonising consumption behav-
iour with sustainability. This aligns with the broader dis-
course on consumer ethics and supports the thesis that
marketing of values must integrate components to balance
environmental priorities. S.M. Mehdi et al. (2024) explored
Generation Z’s attitudes towards organic food purchases
and identified altruistic values, accessibility, and availabil-
ity as primary determinants of behaviour. Simultaneously,
hedonic values foster environmental self-identification.
These findings reinforce the idea that marketing of values
must be segmented and customised by generation, illus-
trating how health, sustainability, and consumer identity
interlink in shaping market demand. Organic consumption,
as argued, not only supports ecological goals but also con-
tributes to national health, complementing the concept of
human capital as a multidimensional construct.

P.V. Kadam (2024) provided a comprehensive view on
how sustainable branding influences consumer behaviour,
loyalty, and company culture. The author emphasises the
strategic imperative of aligning corporate identity with
consumer values. His conclusions illustrate how marketing
of values functions as a bridge between brand ethics and
long-term competitiveness, particularly in environments
demanding innovation and responsibility. This supports
the view that sustainability must be incorporated not
only in communications but within the very foundation
of business models. S. Bernayt (2021) supported the view
that consumers increasingly prefer brands that reflect their
own values. The shift towards sustainability has made it
necessary for firms to ground marketing messages in eth-
ical frameworks. Sustainable marketing, in this context,
builds deeper and more enduring consumer relationships.
This insight affirms the relevance of the formation and de-
velopment of the marketing of values, which includes an
environmental component to foster long-term loyalty and
market differentiation in its structure.

P. Wang et al. (2021) demonstrated how consumers’
values - such as exclusivity, conformity, and hedonism -
affect their acceptance of sustainable initiatives by luxury
brands. Particularly in China and the UK, hedonic motiva-
tions were found to influence purchase intentions. These
findings highlight the importance of adapting sustainable
marketing strategies to cultural contexts, reinforcing the
multidimensional structure of the marketing of values that
integrates both ethical and emotional appeals. L. Ruip-
po et al. (2022), through expert interviews on sustainable
food packaging, concluded that environmental concerns
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dominate innovation priorities in this sector, while eco-
nomic and social considerations are secondary. The study
underlines the key role of government bodies and brand
owners in advancing sustainable innovation, suggesting
that stakeholder-driven governance is critical to embed-
ding values in product development. This aligns with the
notion of PPPs in advancing human and ecological welfare
through value-based decisions.

U. Golob et al. (2022) examined the interaction be-
tween sustainability and branding and concluded that
aligning brand values with stakeholder expectations is
fundamental to reputation management and long-term
brand equity. Their emphasis on corporate social respon-
sibility, green image, and ideological alignment further
supports the development of a cohesive marketing of val-
ues strategy, where stakeholder cooperation is central to
value co-creation. P.R. Joyce et al. (2024) posited that mar-
keting plays a decisive role in shaping organisational cul-
ture and employer branding, affecting talent acquisition
and HRM strategies. Their perspective expands the scope
of marketing of values to include internal stakeholders
and affirms its importance in building human capital
within the firm. It emphasises that values are not only
communicated externally but also cultivated internally to
foster organisational sustainability.

R. Manoharan et al. (2024) emphasised the transform-
ative power of artificial intelligence as a tool for value crea-
tion, productivity growth, and cross-sectoral development.
Their study complements the notion that technological
innovation, when aligned with ethical and human-centred
marketing strategies, becomes a vital component of both
competitive advantage and societal advancement. This
insight integrates digital transformation into the broader
context of the marketing of values and human capital de-
velopment. T. Paliienko (2023) considered human capital
as an element of the innovation ecosystem that stimulates
the creation of innovative industries and increased com-
petitiveness, requiring active investment in education and
healthcare. P.M. Vorona et al. (2023) focused on theoretical
aspects, different approaches to measuring efficiency, and
factors influencing investments in human capital. Their
findings do not consider the marketing of values as a factor
in innovation, labour productivity growth, profitability, or
the analysis of the investment structure of human capital.

H. Paymash (2023) considered different approaches to
the interpretation of human capital, highlighting the cat-
egory of “human potential of people with special needs”.
“Professional marketing”, marketing focused on people in
general, and marketing for people with special needs are
distinguished (complex of “degree, type, group of disabili-
ty of persons”, assessment of their potential in the labour
market, formation of the offer of professions and jobs with
division into workers with intellectual disabilities and with
disorders and dysfunctions of various kinds). D. Raiko &
I. Krolivets (2023) looked at the influx of marketing per-
sonnel (to promote the value of personnel in the company)
from the stages of the structure (including inclusive hir-
ing) — on corporate human capital (including the formation
of human capital with limited capabilities). Their findings
resonate with the conducted research, which demonstrates
that marketing of values is considered in the context of
various human values. Thus, the theory of human potential
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marketing is becoming an integral part of the marketing of
values. I. Shevchenko et al. (2023) developed a model link-
ing digital technologies with human capital development.
Their findings underscore the aim of enhancing economic
systems by increasing the human capital index at macro
and meso levels through effective digital integration, which
supports the authors’ thesis on the necessity of considering
a multi-level hierarchy in human capital formation for ac-
curately modelling the impact of the marketing of values.

S. Pahuwattanakorn et al. (2023) emphasised the im-
portance of investing in human and intellectual capital by
developing employees and fostering a culture of learning
and innovation to enhance sustainability and competitive-
ness. Their study demonstrates that human capital is a key
resource that increases organisational value and produc-
tivity, contributing to long-term economic sustainability in
the context of Marketing 5.0, which supports the authors’
findings. In conclusion, the influence of marketing of val-
ues on the development of human capital and the adap-
tive quantitative assessment matrix are appropriate across
different levels. The findings of this study align with the
broader literature, emphasising the role of the marketing
of values system in the hierarchy of human capital forma-
tion and highlighting the modelling of demographic, so-
cial, financial, and economic factors influencing this rela-
tionship within the framework of a PPP project involving a
roadside infrastructure facility.

B CONCLUSIONS

The hierarchy of the marketing of values management
was considered in connection with the hierarchy of hu-
man capital management. Modelling the structural com-
ponents of the marketing of values corresponds to the
purpose, hierarchy, and structure of human capital forma-
tion/development. To ensure effective demand, the mar-
keting of values must take into account the level of real
human well-being in society. The latter was characterised
by factors of formation and development of human cap-
ital, which have become factors with a high level of in-
fluence on human capital, as was confirmed by estimates
of correlation-regression analysis. Thus, the correlation
coefficients with human capital by factors were: pension
size (+0.978), subsistence minimum (+0.931; +0.984),
legal (+0.936) and shadow wages (+0.949), natural and
“artificially forced” population reduction (-0.768 and
-0.785, respectively), the share of subsidies in expendi-
tures (-0.949), and the percentage of the population with
incomes lower than the subsistence minimum (-0.515),
the share of wages of employees in GDP (+0.873), nominal
spending and savings (+0.969), real difference between
income and expenditure (+0.913), tax burden (-0.882),
and level of shadow economy (-0.890).

B REFERENCES

Analysis of the results of the constructed econometric
models allowed to substantiate the financial, economic and
socio-demographic bases of human capital development
as guidelines for the formation of the marketing of values
system. Based on the principles of the marketing of values,
a three-dimensional model of assessing the impact on the
formation of human capital was proposed, which allows for
local element-by-element assessments of the marketing
of values structure on the elements of the human capital
structure and to determine the overall level of impact. Tak-
ing into account the above, an adaptation matrix was pro-
posed as a method for studying the interaction of factors
for quantitative assessment of the impact of the marketing
of values on the structure of human capital. The testing of
theoretical justifications for assessing the impact of the
marketing of values structure on the structure of human
capital was implemented using the example of organising
a PPP project in the field of roadside infrastructure. The
influence of the marketing of values on the state of human
capital reveals the features of high-quality customer ser-
vice at roadside infrastructure facilities to create a climate
of social and individual safety when travelling by road on
highways in Ukraine and abroad.

Based on the total rating assessment, the formation of
human capital depends to the greatest extent on innovative
and omnichannel marketing activities at the level of 26.1%.
A significant impact was exerted by socio-ethical marketing
in the amount of 18.2%, environmental (15.6%) marketing.
Due to the relatively insignificant impact on the formation
of human capital of aesthetic marketing (6.5%), the latter
needs to be improved. An element-by-element assessment
of the impact of marketing on the structure of human cap-
ital revealed the greatest impact of ecological marketing
on physiological capital (60%), omnichannel marketing on
social capital (60%) and the effect of public goods (50%),
innovative marketing on entrepreneurial (60%) and intel-
lectual (50%) capital, and socio-ethical marketing on the
effect of public goods (50%). It is advisable to continue re-
search in the direction of forming a functional model that
can be used to substantiate national, regional, local, and
local development projects, taking into account the speci-
fication of functions, measures, investments, management
tools, executors, and investors.
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CTPYKTYpHa TpaHcdopMauida Ta oliHKa BNUBY

M AHoTauif. JTIofCchbKIi KarmiTaa BU3HAvae sIKicTh J06po0yTY, iHHOBAIlii, pecypcu, KOHKYPEHTOCIIPOMOKHICTh KOMITaHii
Ta KpaiHM Ha MDKHApOAHiit apeHi. BUHATKOBY posib y GOpMYyBaHHI 0TO CTPYKTYpM Bimirpae MapKeTHHT I[iHHOCTEIA.
Ha ocHoBi 3a3HaueHMX MipKyBaHb METOIO IOCTiIKeHHS GylI0 3MOJENIOBATM BIUIMB HeMorpadiuyHux, COlialbHUX,
(iHaHCOBUX Ta €KOHOMIYHMX UYMHHMKIB, @ TAKOK KOMIIOHEHTIB MapkeTUHTY 1jiHHOCTel (MapkeTuHr 3.0) Ha PO3BUTOK
JIIOJCHKOTO KariTasly 3a JOIMOMOTOI0 AMHAMIYHOTO Ta perpeciifHoro aHasisy B MeXax MPOEKTY JAepsKaBHO-IPUBATHOTO
rapTHepcTBa. ITiIoTHe JOCTiIKeHHS, TPOBeeHe MEeTOA0M eKCIIEPTHOTO ONMUTYBaHHS (iHTepB’l0 Ta aHKeTyBaHHS)y 2022-
2024 pokax, [O3BOAMIO YTOYHUTHU CTPYKTYPY Ta BIUIMB MAapKEeTUHTY IIiHHOCTe# Ha (OopMyBaHHSI JIIOACHKOTO KaIliTasry.
3ampornoHOBAHO TPUBMMIpPHY MOJeNb i afanTaliifHy MaTpULIO IJ1s1 OLiHIOBAHHS BIUIMBY MapKeTMHTY I[iHHOCTel Ha
PO3BUTOK JIIOACBKOTO KamiTany. OBGIPYHTOBAHO PEMTMHT BILUIMBY O3HAK CTPYKTYPM MapKeTMHTY IjiHHOcTeit: 26,1 %
3a paxyHOK iHHOBAIi/iHOTO Ta OMHiIKaHaJIbHOTO MapKeTuHTy, 23,2 % — coliaJibHO-eTUYHOT0 MapKeTuHry, 17,4 % —
€KOJIOTIYHOTO MapKeTUHTY, 7,2 % — eCTeTMUHOTO MapKeTMHTY. 3[ilicHeHe TTOKOMIIOHEHTHEe OI[iHIOBAHHS 3’SICYyBajio
HaGiMbIINIT BIIMB €KOJOTiYHOTO MapKeTHHTY Ha diziomoriuynmii kamitan (60 %); OMHiKaHAJIBHOTO MapKeTMHTY Ha
cotianbHMit Kamitan (60 %) Ta Ha edekT cycmiabHMX 61ar (50 %); iHHOBAIiTHOTO MAapKeTUHTY Ha MiJIPUEMHULIbKUIA
karmitas (60 %) i1 iHTesnekTyanbHMit Kamitat (50 %); colliaTbHO-eTUUHOTO MapKeTUHIY Ha eeKT cycIiyibHMX 671ar (50 %).
IoBeneHO, 0 eekT HOpMYyBaHHS JIOACHKOTO KalliTany BU3HAUA€ETHCS BIUIMBOM KOMITIOHEHTIB MapKeTUHTY LIiIHHOCTeI .
3arporioHOBaHa KOHIIEMIIisl, [0 OKPECTIOE BIUIMB MApPKETUHTY I[iIHHOCTEl Ha CTPYKTYPY JIOACHKOTrO KalliTany, pa3soM
3 aIaNTMBHOI KiJIbKiCHOIO OIiHOYHOIO MAaTpuIlel0, Mae€ OyTM BMUKOPUCTAHA JIsI ONTHUMIi3alii BIUIMBY MapKeTUHTY
LIiIHHOCTE Ha JIIOAChKIMI KalliTaa Ha BCiX PiBHIX HAIliOHAJIbHOI eKOHOMIKM
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