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Mechanisms for ensuring energy security
in the system of international relations considering
economic sanctions and political conflicts

M Abstract. In the context of globalisation and growing interdependence of economies, energy security has become a
critical component of national security. Sanctions and changes in energy markets have forced countries to adapt their
strategies to maintain energy independence and competitiveness. The aim was to investigate the mechanisms of ensuring
energy security in the system of international relations, in particular, the role of economic sanctions as an instrument of
influence on the energy policy of states. The adaptation strategies of countries under sanctions pressure in the energy
sector were analysed. The study demonstrated how states diversify their energy supply, seek new markets and suppliers,
and promote the development of renewable energy sources as alternatives to fossil fuels. Particular emphasis was placed
on the European Union’s experience in formulating an energy security policy in response to sanctions imposed on Russia,
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resulting in substantial alterations to energy infrastructure and supply methodologies. The implementation of this
systems allows managing energy resources more efficiently, optimising energy supply and storage processes, and reducing
costs. The results of the study showed that sanctions have affected global energy markets, changed energy flows, raised
prices and created new challenges for countries that depend on energy imports. The study also revealed how countries
affected by sanctions are looking for new ways to strengthen their energy positions through international cooperation
and partnership. This analysis helped to better understand the mechanisms of countries’ adaptation to the conditions of
restrictions, and identify key factors that contributed to their success in the context of changing energy policies. The study
aimed to formulate robust suggestions for states regarding effective measures to respond to sanctions pressure, thereby
enhancing energy security and economic sustainability amid global problems

M Keywords: diversification of energy supplies; renewable energy sources; energy policy; global energy markets;

adaptation strategies; energy stability

N INTRODUCTION
The global economy faces acute challenges in the field of
energy security, which have significant economic conse-
quences for the development of states. Political conflicts and
economic sanctions imposed on the main energy supplier
countries cause instability in the energy markets, which af-
fects the economic stability and competitiveness of energy
importing countries. Rising energy prices, limited access to
key markets and the need to diversify supplies significant-
ly change the economic strategies of states, forcing them
to adapt to new conditions. The economic mechanisms of
countries’ adaptation to sanctions pressure and new chal-
lenges to energy security remain insufficiently studied.
The scientific literature on mechanisms for ensuring en-
ergy security covers a variety of studies that explore both
theoretical aspects and practical cases at the global level.

One of the key studies in this area is the paper by
0.A. Shevchenko (2022), in which the author argued that
without stable access to energy resources, it is impossi-
ble to ensure economic development and social stability
in the country. The study by M. Li et al. (2024) established
sanctions indices and employed the TVP-VAR-DY model to
examine the effects of EU economic sanctions on Russia
on oil prices and the market shares of third-country ener-
gy firms, specifically China and the United States. Energy
sector sanctions are key drivers of volatility, with Chinese
energy companies being more sensitive to these impacts,
while U.S. ones are more sensitive to them; direct sanc-
tions are better at explaining stock fluctuations, while in-
direct sanctions are better at explaining oil prices. Practical
aspects of energy security are also discussed in detail by
N. Ryabets & I. Tymkiv (2024), who focused on identify-
ing and analytically assessing the impact of geopolitical
changes, particularly the war in Ukraine, on global energy
security and sustainability, highlighting destructive factors
such as the monopolisation of critical resources. B.O. Pok-
hodenko (2023) analysed approaches to energy security in
the EU and Ukraine, analysing aspects of energy independ-
ence, supply stability, energy efficiency and the use of re-
newable resources. Common features are identified, such
as the importance of source diversification and improving
energy efficiency, and differences in energy infrastructure,
where the EU has an advantage.

Energy security research also focused on the glob-
al context (Kyshakevych et al., 2023). 1. Shchurov (2022)
noted that new global challenges and problems of ener-
gy security in Ukraine analyse the definition of economic
security, offers the author’s vision of energy security as a

multi-factor category, reveals modern determinants of its
development, substantiates the directions of integration of
Ukraine’s energy markets with the EU, examines the impact
of climate change, and also emphasises the conflict over
the implementation of various mechanisms for ensuring
energy security. The studies by V.P. Konenko et al. (2022)
and A. Lisovyi (2023) emphasised that international coop-
eration can contribute to the development of joint energy
projects and optimise the use of resources. Furthermore,
Yu. Kharazishvili et al. (2021) presented a model for eval-
uating energy security that incorporates the dynamics of
technological, political, and economic issues on a global
scale. It underscored a methodical approach to establish-
ing strategic objectives in energy security, highlighting the
necessity for a comprehensive evaluation and formalisa-
tion of energy security as a management entity. C. Drago &
A. Gatto (2022) highlighted the importance of policies and
regulations for sustainable energy development and access
to renewable resources. The developed interval indicator
evaluates the transparency and effectiveness of institu-
tional mechanisms governing energy policy, comparing
110 countries, among which the United Kingdom, the Unit-
ed Arab Emirates, and the United States stand out in terms
of high institutional characteristics.

I. Sotnyk et al. (2021) presented methodological
frameworks for evaluating the influence of renewable en-
ergy advancement and energy efficiency on the energy se-
curity of emerging nations. It is recommended to enhance
the current technique for evaluating energy security by
incorporating new indices that would offer a thorough
assessment of energy security in light of contemporary
concerns, including the COVID-19 pandemic, which has
impacted the Ukrainian energy industry. O. Sukhodo-
lia (2019) examined a new model for describing energy
security based on a systematic approach, with an empha-
sis on the importance of goal setting in the field of ener-
gy security as part of strategic planning in the national
security system. Q. Wang et al. (2024) used bibliometric
methods to analyse research dynamics, indicating an in-
crease in publications, a focus on the energy transition,
and identifying China as a leading country in research
partnerships. I. Zharsovska & A. Bobko (2024) emphasised
the need for digital technologies to improve energy sys-
tems, while acknowledging the associated risks, such as
increased vulnerability to cyber threats, potential digital
inequality among EU countries, and data privacy concerns
that require a clear regulatory framework.
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There is a need for a comprehensive analysis of the eco-
nomic strategies that countries use to minimise the impact
of sanctions: in particular, diversification of energy sup-
plies, investment in renewable energy sources, search for
new trading partners, and the introduction of energy-effi-
cient technologies. The significance of this topic is deter-
mined by the reality that economic sanctions influence not
only present macroeconomic statistics but also shape the
long-term economic development prospects of nations re-
liant on oil imports. This study aimed to evaluate the eco-
nomic mechanisms for ensuring energy security amid sanc-
tions and to identify viable ways for countries’ economic
adaptation to changing energy market conditions. This
will enhance the comprehension of the economic aspects
that influence the sustainability of states in situations of
restricted access to energy resources and will assist in for-
mulating pragmatic recommendations for bolstering the
economic resilience of nations amidst global difficulties.

B MATERIALS AND METHODS
A sample of 200 respondents was established, which in-
cluded representatives of government agencies (30%),

energy industry experts (40%), and businessmen (30%).
The respondents’ ages varied from 25 to 65 years, with a
balanced representation of both genders. The criteria for
inclusion in the sample included experience in the ener-
gy sector or the field of policy, which allowed collecting
information from individuals with a sufficient level of
expertise to assess energy security issues. In the course
of the study, a documentary analysis was conducted,
during which a systematic review of scientific literature,
reports of international organisations and government
documents related to the topic of energy security was car-
ried out. O.A. Shevchenko (2022) and M. Li et al. (2024)
provided a conceptual framework for further analysis. A
survey was conducted, for which a structured question-
naire of 15 questions was developed, covering issues re-
lated to energy policy, energy consumption, the impact
of international sanctions and technological innovation
(Table 1). The questions were formulated based on previ-
ous research in this area. All participants were apprised
of the study’s objective and provided their agreement to
engage in it (American Sociological Association’s code of
ethics, 1997).

Table 1. Questions for the survey

No. Questions

Answers

1 What is your role in the energy sector?

a) representative of the state structure;
b) energy industry expert;

¢) businessman;

d) other (please specify)

2 How old are you?

a) 25-34 years old;
b) 35-44 years old;
c) 45-54 years old;
d) 55-64 years old;
e) 65 years or more

country?

What is your evaluation of the energy security status in your

a) very good;
b) good;

¢) satisfactory;
d) bad;

e) very bad

Which of the following factors do you think are most important for
ensuring energy security? (choose up to three options)

a) diversification of energy sources;

b) development of renewable energy sources;
¢) energy independence from importers;

d) investment in energy infrastructure;

e) reduction of energy consumption

country’s energy policy?

What impact do you think international sanctions have on your

a) very positive;
b) positive;

¢) neutral;

d) negative;

e) very negative

sanctions in the energy sector?

Do you think that your country is responding adequately to

a) yes;
b) no;
C) not sure

most effective? (choose up to three options)

What strategies for adapting to sanctions, in your opinion, are the

a) supply diversification;

b) search for new sales markets;

¢) investments in energy saving technologies;

d) development of partnerships with other countries;
e) increase in renewable energy production

energy security?

What impact do you think technological innovations have on

a) very positive;
b) positive;

¢) neutral;

d) negative;

e) very negative
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Table 1. Continued

No. Questions Answers
9 What are the main challenges that you think your country faces in ensuring energy security? (open response)
10 Do you have any suggestions for improving your country’s energy policy? (open response)
a) very important;
1 What is the role of international cooperation, in your opinion, in b) important;
ensuring energy security? ¢) insignificant;
e) not important
a) government agencies;
What sources of information do you consider most reliable for b) 1n'tern'at10na1 organisations;
12 assessing the state of energy security? (choose up to three options) ) scientific research;
d) mass media;
e) professional associations
13 Have you personally felt the impact of changes in .energy policy (for ]i; 3:(3)5;;
example, due to changes in energy prices)? ¢) not sure
14 What types of energy do you consider the most promising for your country in the next 10 years? (open response)
15 Do you have any additional comments on the topic of energy security? (open response)

Source: compiled by the authors

To collect in-depth interviews, 10 experts, politicians
and business representatives were involved, which allowed
toobtain detailed data on their views on energy security, and
on specific cases that they encountered in their profession-
al activities. Interview recordings were saved and analysed
to identify key topics and trends. The gathered data was
evaluated utilising the SPSS statistical analysis program.
The Students’ t test was employed for quantitative data to
compare average values between groups, while correlation
analysis was utilised to examine linkages among several
energy security indicators, facilitating the identification
of significant correlations that substantiate the research
hypotheses. Computers, tablets, and interview recording
programmes, were used to collect data during the survey
and interview. The collected data was stored in secure files,
which ensured the confidentiality of respondents. All ma-
terials used in the study included archived data, statistical
reports, and regulatory documents related to energy policy.

B RESULTS AND DISCUSSION
The results showed that 75% of respondents believe that
economic sanctions significantly affect the country’s

energy security, causing an increase in energy prices.
This is confirmed by data from the International Energy
Agency, which indicate an increase in average gas prices
by 30% and electricity prices by 20% in 2023 compared to
2022. The majority of respondents emphasised that limi-
tations on access to international markets and resources
result in heightened energy production costs, according
to the International Energy Agency (2023). 90% of experts
emphasised the significance of cultivating indigenous
resources, particularly renewable energy, which can di-
minish reliance on imported energy sources and enhance
the nation’s energy autonomy. Investments in emerg-
ing technologies within the energy sector are essential
for maintaining energy security. In 2023, international
groups reported that global investments in innovative
technologies within the energy industry reached USD 180
billion, with USD 35 billion allocated to renewable en-
ergy in the European Union. In contrast, investments in
renewable energy in Ukraine were about USD 1.5 billion,
which is far smaller. Table 2 presents a comparative anal-
ysis of investments in innovative technologies between
Ukraine and other nations.

Table 2. Analysis of investments in emerging technologies within the energy industry (2023)

Country Investments (billion USD)
EU 35
USA 60
China 70
Ukraine 1.5

Source: compiled by the authors based on O. Gavrylko (2023)

Questions about the impact of political conflicts on
energy security showed that 80% of respondents believe
that international and regional conflicts significantly
threaten energy stability. The main problems identified
by respondents include declining investment in the ener-
gy sector, risks of disrupting energy supplies, and unsta-
ble energy prices. The survey participants pointed out the
importance of Ukraine’s active participation in interna-
tional energy projects, such as the Trans-European energy

network, to improve the reliability of energy supplies. The
advancement of renewable energy, including solar and
wind, is a critical focus that can assist Ukraine in attaining
energy independence and fulfilling obligations to diminish
greenhouse gas emissions while transitioning to sustaina-
ble development (Shebanin et al., 2024). Domestic invest-
ment in this sector can provide employment, foster techno-
logical advancement, and enhance the competitiveness of
the Ukrainian economy. Attracting investors and partners
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to finance renewable energy projects will help to achieve
ambitious goals faster. Encouraging the adoption of renew-
able energy at the local level through support programs,
incentives for homes and companies, and public education
on the advantages of renewable energy sources can greatly
enhance energy efficiency (Zakharchuk et al., 2023). It will
also diminish reliance on centralised energy sources, which
is particularly crucial amid political volatility. Consequent-
ly, the advancement of renewable energy is not merely a
stride towards energy autonomy, but also a crucial element
for guaranteeing sustainable economic development and
environmental conservation in Ukraine. Investments in re-
newable energy might significantly increase Ukraine’s en-
ergy independence, namely by increasing the amount up to
30% of the energy mix by 2030.

Economic sanctions imposed on energy exporting
countries lead to significant changes in supply structures
and approaches to ensuring energy security. In particu-
lar, sanctions force importing countries to actively look
for alternative suppliers or diversify energy sources. This
increases the cost of energy resources, creating economic
pressure on the economies of countries that depend on im-
ports. Respondents stressed the need to establish new in-
ternational partnerships to ensure stable energy supplies.
Enhancing collaboration with the EU, the US, and addition-
al partners can facilitate the attraction of investments in
infrastructure, technology, and energy initiatives, thereby
offering Ukraine diverse supply sources. International al-
liances can facilitate the adaptation of new technologies,
the exchange of experiences, and the training of workers,
so enhancing the overall efficiency of the energy system.

Political conflicts related to energy resources affect
international relations, stimulating the creation of new
alliances and economic agreements to ensure the stability
of energy supplies (Shukurov, 2022). For example, some EU
countries are expanding cooperation with suppliers from
the Middle East, Africa and Central Asia, reducing depend-
ence on resources supplied from regions that are subject to
sanctions. The implementation of new mechanisms, such
as energy contracts with guaranteed supplies or strategic
energy reserves, can be an effective tool for ensuring the
stability of supplies in the event of a crisis. The diversifi-
cation of energy sources and the enhancement of local re-
sources are essential for bolstering Ukraine’s energy secu-
rity within the framework of contemporary international
relations. The survey also showed that 70% of respondents
believe that political conflicts negatively affect the invest-
ment climate in the energy sector, hindering attracting
foreign investment. The lack of stability in international
relations, in particular in the region, forces potential in-
vestors to look for safer alternatives, which further wors-
ens the situation in the energy sector. The study identified
several key mechanisms for ensuring energy security in the
context of international relations, which are essential for
reducing Ukraine’s dependence on external factors and im-
proving the sustainability of the energy sector. The find-
ings indicate that the diversification of energy sources, in-
cluding solar, wind, and LNG, is among the most successful
ways to enhance energy security. This reduces dependence
on individual suppliers and minimises the economic risks
associated with sanctions or political conflicts that restrict
access to certain types of energy resources.

Il- 76

Market diversification relies on critical procedures that
enhance energy solutions in Ukraine, diminish reliance on
conventional energy resources, and bolster the nation’s en-
ergy independence (Dykha et al., 2024). Respondents asked
about the need to supply alternative energy sources, such
as solar, wind and bio-energy, and nuclear energy. Diversi-
fication will reduce the risk associated with instability from
traditional resources and political instability. Ukraine is ac-
tively advancing solar power facilities in the Odesa Region
and other regional initiatives that positively influence the
local economy and generate new employment opportuni-
ties. Nuclear energy can become an important component
of the energy balance, ensuring the stability of stability and
reducing the amount of greenhouse gases. Technological
advancements, like battery systems and intelligent models,
significantly contribute to the swift progression of alter-
native energy sources (Bandura et al., 2023). Government
policies aimed at supporting these initiatives may include
financing and investment programmes that allow the or-
ganisation of investments.

Economic sanctions and geopolitical tensions have led
to fluctuations in energy prices, forcing consumer govern-
ments to develop stabilisation policies. These methods en-
compass subsidies for energy resources for the populace,
the advancement of national energy sources, and energy
efficiency programs that mitigate reliance on imported re-
sources. The execution of these procedures enhances en-
ergy security and stability during extended political con-
frontations. According to the data obtained, the majority
of respondents believe that renewable energy sources can
significantly change the energy landscape of Ukraine. Solar
and wind energy have already shown their effectiveness in
a number of countries, and their introduction in Ukraine
can significantly reduce energy dependence on imports. In
particular, solar power plants can be implemented on the
roofs of buildings, and wind installations — in rural and re-
mote regions, which will ensure energy independence. Par-
ticipants emphasised the significance of investing in nu-
clear energy, which continues to be one of the most reliable
sources of electricity. The advancement of novel nuclear
technologies, including next-generation reactors, presents
more prospects to enhance energy efficiency.

Diversification includes the establishment of strate-
gic energy reserves and the enhancement of infrastructure
for their conveyance. This will allow Ukraine to reduce the
risks associated with unstable energy supplies from oth-
er countries. Commissioning of new energy projects using
renewable sources will reduce the vulnerability of energy
infrastructure to external threats, such as political conflicts
or economic sanctions. The study confirmed that deepen-
ing international cooperation is a key factor in strength-
ening Ukraine’s energy security. The country’s active par-
ticipation in international organisations, the European
Union and the International Energy Agency, and in joint
energy projects, contributes to expanding access to energy
resources and technologies.

One of the important components of international
cooperation is Ukraine’s participation in Trans-European
energy networks. These networks provide additional ener-
gy supply channels, which significantly reduces the risks
associated with dependence on a single source of supply. In
particular, integration into European energy systems can

Economics of Development. 2024. Vol. 23, No. 4



improve supply reliability, reduce vulnerability to political
and economic shocks, and create favourable conditions for
attracting investment in the energy sector. The exchange
of technology and knowledge is also an important aspect
of international cooperation. Engagement in collabora-
tive initiatives enables Ukraine to implement cutting-edge
technology in renewable energy, energy conservation, and
energy efficiency (Parkhomets et al., 2023). This, in turn,
helps to reduce energy production costs and improve envi-
ronmental performance. In addition, sharing experience in
developing energy security strategies with other countries
can help Ukraine better adapt to the challenges that arise
in the energy sector.

Collaboration with global partners can also enhance
the infrastructure development for energy initiatives. Se-
curing foreign investment in the modernisation and de-
velopment of new energy infrastructure, including power
plants and gas pipelines, is essential for achieving energy
independence. Participation in international financing pro-
grammes can help Ukraine implement ambitious projects
in the energy sector. An important aspect that respondents
emphasised is the support of innovative developments in
the energy sector. Investing in new technologies for energy
storage, transportation, and production can significantly
improve resource efficiency and reduce costs. The advance-
ment of contemporary energy storage technology, includ-
ing high-capacity batteries, is crucial for maintaining the
stability of energy networks, particularly given the increas-
ing proportion of intermittent renewable energy sources.

The use of innovation in energy transportation is
also of great importance. For example, the introduction
of Smart Grid technologies can significantly optimise the
distribution of electrical energy. These technologies facil-
itate the incorporation of renewable energy sources into
the grid, minimising losses and enhancing energy transfer
efficiency. With Smart Grid, energy companies can monitor
consumption in real time, respond to changes in demand,
and manage resources, making the system more resistant
to external shocks. In addition, the introduction of new
pipelines and systems for gas and oil transportation based
on modern materials and technologies can reduce the risk
of leaks and improve the security of energy infrastructure.
The use of composite materials that are more resistant to
corrosion and mechanical damage can extend the service
life of pipelines and reduce the likelihood of accidents.
Monitoring systems that use sensors and automated tech-
nologies help to quickly identify potential threats and re-
spond to them before they lead to serious consequences.

Energy storage systems, in particular batteries, can en-
sure a stable supply of electricity during periods of peak
loads or insufficient generation, reducing dependence
on traditional energy sources. Integrating energy tech-
nologies with electric vehicles can also create additional
opportunities for storing and distributing electricity. Fur-
thermore, the advancement of novel technology for the
treatment and processing of waste in the energy sector,
along with the implementation of a circular economy, can
mitigate the environmental impact of energy operations
and foster sustainable development. Utilising secondary
resources, such as biogas or agricultural waste, can serve as
an alternative energy source and diminish reliance on fos-
sil fuels (Dovgal et al., 2024). Investments in research and

O. Semenenko et al.

development, as well as the modernisation of existing ca-
pacities, will enable Ukraine to maintain competitiveness
inthe international energy resources market. Assistance for
start-ups and creative enterprises in the energy sector can
facilitate the development of novel solutions that address
contemporary demands and difficulties. Investments in re-
newable energy technology, such as advanced solar panels
and high-efficiency wind turbines, can substantially lower
energy expenses and enhance environmental conditions.

To ensure energy security, Ukraine needs to develop a
long-term national energy strategy that considers all the
challenges associated with economic sanctions and polit-
ical conflicts (Shahini et al., 2024). This strategy should be
based on an in-depth analysis of the current situation in
the energy sector, and include forecasting possible risks
that may arise as a result of changes in international re-
lations. The main components of such a strategy are risk
analysis, which allows assessing both external and inter-
nal threats to energy security; investment planning, which
sets priorities for the development of energy infrastruc-
ture, including renewable energy sources and moderni-
sation of traditional capacities; vulnerability reduction
measures, which include the creation of reserve capacities
and integration into European energy networks; and the
involvement of all stakeholders, which will contribute to
an integrated approach to ensuring energy security. The
implementation of such a strategy will not only improve
energy stability, but also ensure the country’s sustainable
development in a changing international environment.
Having a clear national energy strategy will also help at-
tract international investment and partnerships, which is
critical for the development of the Ukrainian economy and
increasing its competitiveness on the world stage.

The procedures for guaranteeing energy security with-
in the framework of international relations encompass
various critical elements. Diversification of supply sourc-
es is critical to reducing dependence on traditional energy
resources. Ukraine ought to concentrate on advancing al-
ternative energy sources, including renewable (solar, wind,
biofuel) and nuclear energy. This will not only increase the
country’s energy autonomy, but also reduce the vulnera-
bility of energy infrastructure to external threats. Deepen-
ing international cooperation is necessary to strengthen
energy security. Ukraine’s active participation in interna-
tional energy projects, such as the Trans-European energy
network, can provide new energy supply channels, reduce
risks and improve the reliability of energy supplies. Collab-
oration with international entities, including the European
Union and the International Energy Agency, will enhance
access to technology and resources.

Investment in innovative technologies is an important
aspect that will help Ukraine to remain competitive in the
international energy market. The use of new technologies
for energy storage, transportation and production can sig-
nificantly improve resource efficiency and reduce costs. For
example, advanced energy storage systems allow storing
excess electricity generated from renewable sources, which
ensures stable supply during peak consumption (Sikorska et
al., 2024). Innovations in the field of energy transportation,
such as “smart” power grids, can reduce losses during elec-
tricity transmission. In addition, the introduction of new
production technologies that use clean energy sources
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can help to reduce emissions of pollutants, which, in turn,
will improve the environmental situation in the country.

The development of a national energy strategy is a key
element for ensuring energy security. The strategy should
consider all the challenges associated with economic sanc-
tions and political conflicts, including risk analysis, invest-
ment planning, and measures to reduce the vulnerability
of the energy system. In summary, it may be contended
that the execution of these actions can markedly enhance
the stability of Ukraine’s energy system, diminish reliance
on external influences, and secure the nation’s energy au-
tonomy throughout political and economic adversities. Di-
versification of supply sources, advancement of renewable
energy, investment in cutting-edge technology, and forma-
tion of new international alliances are essential elements
that will foster the foundation of a stable and autonomous
energy system. Diversifying energy sources and enhancing
domestic resources are essential for fortifying Ukraine’s
energy security within the framework of contemporary in-
ternational relations. Ukraine must prioritise attracting in-
vestment in innovative technologies that enhance energy
efficiency and mitigate the energy system’s susceptibility
to external threats.

The data obtained indicate that deepening interna-
tional cooperation, diversification of supply sources and
investment in innovative technologies are key aspects for
ensuring Ukraine’s energy autonomy. This study is signifi-
cant not only for Ukraine but also for other nations aiming
to diminish their reliance on conventional energy resourc-
es and promote sustainable development. The results of
the study showed that energy security is a complex concept
that covers economic, social, and technological aspects. An
important conclusion is that cooperation with internation-
al partners can significantly contribute to the development
of infrastructure for energy projects. This is confirmed by
researchers such as O. Gavrylko (2023), who highlighted
the importance of attracting foreign investment to mod-
ernise energy infrastructure. Without proper funding and
technologies, Ukraine will not be able to implement its
ambitious projects in the energy sector. Diversification of
energy sources, which is supported by the results of this
study, is an important mechanism for reducing dependence
on traditional suppliers. This aligns with the findings of V.
Omelchenko (2022), who asserted that the advancement of
renewable energy sources, including solar and wind ener-
gy, can substantially enhance Ukraine’s energy autonomy.
Research demonstrates that the active development of al-
ternative energy sources ensures energy independence and
mitigates environmental damage.

Countries that actively implement green technolo-
gies demonstrate examples of successful transformation
of their energy systems (Ivashura et al., 2022). Thus, the
study by E. Assareh et al. (2023) focused on the benefits of
implementing energy storage technologies that can solve
problems related to the instability of renewable sources.
Energy harvesting also requires processes, technologies,
arrangements and operations that convert a form of energy
(such as electrical) into a more economical form of ener-
gy (such as mechanical) for further utilisation (Namrata et
al., 2024; Yang, 2024). Thus, the findings are consistent
with the available studies, but also indicate the need for in-
depth analysis in this area, in particular, regarding the real

possibilities of introducing new technologies and investing
in the energy infrastructure of Ukraine.

O.A. Shevchenko (2022) observed that investment in
innovative technology for energy storage and transpor-
tation can markedly enhance the efficiency of the ener-
gy sector. The researcher underscores the significance of
emerging technologies in cost reduction and enhance-
ment of energy system efficiency. The implementation of
these technologies can enhance flexibility in energy pro-
duction and consumption, essential for adapting to fluc-
tuating market conditions. The research conducted by N.P.
Reznik et al. (2024) underscored the principal challenges of
bioenergy advancement in Ukraine, accentuating its signif-
icant function as an alternative to conventional fuel sourc-
es. Notwithstanding the substantial potential of biomass
for energy generation in Ukraine, its development rate is
markedly inferior to that of European nations. The world
is entering the fourth energy transition, which requires the
creation of a new concept of energy security for both energy
supplier countries and consumers (Hamidova et al., 2022).
The paper by A. Mazaraki & T. Melnyk (2024) aimed to
develop a conceptual framework for energy security man-
agement, considering current challenges, in particular, the
“green” transition and growing dependence on renewable
energy sources. The findings confirm that not only invest-
ment in alternative sources, but also active participation
in international programmes and cooperation with foreign
partners can play an important role in achieving Ukraine’s
energy independence. Thus, analysing the results obtained,
it can be argued that Ukraine needs to continue developing
strategic partnerships and introduce innovative technolo-
gies to ensure stability and security in the energy sector.

In conclusion, the results show that while Ukraine has
already made some progress in diversifying energy sourc-
es, there are still many challenges that need to be over-
come. Studies in this domain should concentrate on ex-
amining the effects of international collaboration on the
advancement of energy initiatives in Ukraine, as well as
investigating particular technologies that might be em-
ployed to enhance energy efficiency. The research carried
out as part of this study opens up new prospects in the
field of energy security. It is important to investigate how
specific innovative technologies can be adapted to the
conditions of Ukraine, and to assess their impact on the
overall efficiency of the energy system. For example, it is
necessary to investigate what energy storage technologies
can be implemented, considering the geographical and
climatic features of Ukraine. This will help to determine
the best solutions for integrating renewable energy sourc-
es into existing energy systems. Also, it is advantageous
to examine the influence of international collaboration on
the advancement of energy initiatives in particular areas
of Ukraine. This will identify regional characteristics and
obstacles that may influence the execution of energy pro-
grams. The study of local conditions and needs can help in
the development of adapted development strategies that
consider the specifics of each region.

The examination of public policy’s role in promoting
investment in renewable energy sources is equally signifi-
cant. This may include examining the effectiveness of ex-
isting policies and their impact on the investment climate.
An analysis of successful government regulation practices
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in other countries, such as Germany and Denmark, where
renewable energy sources are actively being implement-
ed, can provide useful lessons for Ukraine. For example,
it is important to analyse how various support mecha-
nisms, such as subsidies, tax breaks, and government pro-
grammes, affect investment attraction. In general, these
areas of research can significantly deepen the understand-
ing of the mechanisms for ensuring Ukraine’s energy secu-
rity and contribute to the development of effective strate-
gies for strengthening it. The primary objectives will be to
tailor international expertise to domestic circumstances
and foster innovation in the energy industry, thereby en-
hancing Ukraine’s energy independence and sustainabili-
ty. The results show that, despite the existing successes,
Ukraine still faces serious challenges in the field of energy
security. The need to intensify international cooperation,
which contributes to attracting investment and new tech-
nologies, is urgent. Diversification of energy sources will
diminish reliance on conventional providers and create
new prospects for the advancement of alternative energy
sources, including wind and solar energy. Investments in
novel technology can markedly enhance the efficiency of
the Ukrainian energy sector, hence reducing costs and op-
timising resource utilisation.

M CONCLUSIONS

The study of Ukraine’s energy security has identified sev-
eral key aspects that are critical for its stability and devel-
opment. In particular, the results obtained confirmed that
energy security is a complex concept that covers economic,
social and technological dimensions. The importance of in-
ternational cooperation, diversification of energy sources
and investment in innovative technologies proved crucial
for ensuring the country’s energy autonomy. Active di-
versification of energy sources is necessary to reduce de-
pendence on traditional suppliers, in particular from the
Russian Federation. Attracting foreign investment, which
accounts for 70% of all investment in new technologies,
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ing of energy infrastructure. For example, participation in
European energy initiatives can provide access to the tech-
nologies and funding needed for modernisation. The issues
of interaction between economic sanctions and political
conflicts remain relevant for further research. It is recom-
mended to conduct a deeper study of specific innovative
technologies that can be adapted to Ukrainian conditions,
and analyse the impact of international cooperation on
the development of energy projects in different regions of
Ukraine. This will help to identify features and problems
that need urgent solutions, and contribute to the develop-
ment of effective policies in this important area.

B ACKNOWLEDGEMENTS

None.

B CONFLICT OF INTEREST

None.

[1] American Sociological Association’s code of ethics. (1997). Retrieved from https:/www.asanet.org/about,
ethics/.

[2] Assareh, E., Mousavi Asl, S.S., Ahmadinejad, M., Parvaz, M., & Ghodrat, M. (2023). Optimization of a solar
energy system integrating cooling, hot water, and power units in Australian cities: A climate-based analysis
and cost-efficiency investigation. International Journal of Hydrogen Energy, 49, 353-375. doi: 10.1016/].
ijhydene.2023.08.035.

[3] Bandura, I., Romaniuk, M., Komenda, N., Hadai, A., & Volynets, V. (2023). Optimisation of energy solutions:
Alternative energy, reactive power compensation, and energy efficiency management. Machinery & Energetics, 14(4),
121-130. doi: 10.31548/machinery/4.2023.121.

[4] Dovgal, O., Potryvaieva, N., Bilichenko, O., Kuzoma, V., & Borko, T. (2024). Agricultural sector circular economy
development: Agroecological approach. Ekonomika APK, 31(4), 10-22. doi: 10.32317/ekon.apk/4.2024.10.

[5] Drago, C., & Gatto, A. (2022). Policy, regulation effectiveness, and sustainability in the energy sector: A worldwide
interval-based composite indicator. Energy Policy, 167, article number 112889. doi: 10.1016/j.enpol.2022.112889.

[6] Dykha, M., Lukianova, V., Polozova, V., Pylypiak, O., & Ivanov, M. (2024). Transformation of Ukraine’s socio-economic
development in the context of global turbulence and war: Challenges and opportunities. Scientific Bulletin of Mukachevo
State University. Series “Economics”, 11(2), 30-41. doi: 10.52566/msu-econ2.2024.30.

[7] Gavrylko, O. (2023). Investment support for development of innovative technologies. Black Sea Economic Studies,
82(1), 7-14. doi: 10.32782/bses.82-1.

[8] Hamidova, L., Huseynov, A., & Samadova, E. (2022). Challenges in implementing renewable energy sources in
Azerbaijan. International Journal of Energy Economics and Policy, 12(6), 441-446. doi: 10.32479/ijeep.13636.

[9] International Energy Agency. (2023). World energy outlook 2023. Retrieved from https://www.iea.org/reports/world-
energy-outlook-2023.

Economics of Development. 2024. Vol. 23, No. 4 9 -.I



Mechanisms for ensuring energy security...

[10] Ivashura, A., Protasenko, O., Mykhailova, E., & Severinov, O. (2022). Study of strategies for sustainable production
and consumption in the economic conditions of Ukraine. Economics of Development, 21(1), 8-16. doi: 10.57111/
econ.21(1).2022.8-16.

[11] Kharazishvili, Yu., Kwilinski, A., Sukhodolia, O., Dzwigol, H., Bobro, D., & Kotowicz, J. (2021). The systemic approach
for estimating and strategizing energy security: The case of Ukraine. Energies, 14(8), article number 2126.doi: 10.3390/
en14082126.

[12] Konenko, V.P.,Novikova, L.V., & Kharchenko, I.M. (2022). Transformation of the policies of international organizations
of the EU and NATO to ensure energy security of member states. Uzhhorod National University Herald. Series: Law, 67,
313-318. doi: 10.24144/2307-3322.2021.67.59.

[13] Kyshakevych, B., Maksyshko, N., Voronchak, I., & Nastoshyn, S. (2023). Ecological and economic determinants of
energy efficiency in European countries. Scientific Horizons, 26(8), 140-155. doi: 10.48077/scihor8.2023.140.

[14] Li, M., Zhang, Z., & Wang, X. (2024). Dynamic spillover effects between EU economic sanctions against Russia, oil
prices, and share prices of energy companies in third countries: Evidence from China and the USA. Environmental
Science and Pollution Research, 31, 19381-19395. doi: 10.1007/s11356-024-32250-z.

[15] Lisovyi, A. (2023). International cooperation of Ukraine in the sphere of energy security: Analysis and perspectives.
Modeling the Development of the Economic Systems, 4, 305-310. doi: 10.31891/mdes/2023-10-42.

[16] Mazaraki, A., & Melnyk, T. (2024). Energy security: New challenges and global trends. Scientia Fructuosa, 155(3), 4-22.
doi: 10.31617/1.2024(155)01.

[17] Namrata, K., Saini, R.P., & Kothari, D.P. (2024). Energy resources: Availability, characteristics, and environmental
impacts. In K. Namrata, R.P. Saini & D.P. Kothari (Eds.), Wind and solar energy systems (pp. 1-51). Singapore: Springer.
doi: 10.1007/978-981-99-9710-7_1.

[18] Omelchenko, V. (2022) The renewable energy sector of Ukraine before, during, and after the war. Retrleved from https://

k k idnovl k do-pid

[19] Parkhomets M Uniiat, L. Chornyl R, Chorna N,, &Hradovyl V. (2023). Efﬁc1er1cy of production and processing of
rapeseed for blodlesel in Ukrame Agrlcultural and Resource Economics, 9(2), 245-275. doi: 10.51599/are.2023.09.02.11.

[20] Pokhodenko, B.O. (2023). Review and comparative analysis of energy security concepts of the European Union and
Ukraine. The Journal of V.N. Karazin Kharkiv National University. Series: International Relations. Economics. Country
Studies. Tourism, 17,56-79. doi: 10.26565/2310-9513-2023-17-06.

[21] Reznik, N.P., Havryliuk, Y.G., Yakymovska, A.V., Predun, K.M., Leszczynski, V.P., & Shpakov, A.V. (2024). Strategic
priorities for the safe development of bioenergy in Ukraine: Barriers and prospects. In R.E. Khoury & N. Nasrallah
(Eds.), Intelligent systems, business, and innovation research (pp. 837-846). Cham: Springer. doi: 10.1007/978-3-031-
36895-0_71.

[22] Ryabets, N., & Tymkiv, I. (2024). Global energy security: Concept, factors, and ways to ensure it. Economy and Society,
61.doi: 10.32782/2524-0072/2024-61-120.

[23] Shahini, E., Fedorchuk, M., Hruban, V., Fedorchuk, V., & Sadovoy, O. (2024). Renewable energy opportunities
in Ukraine in the context of blackouts. International Journal of Environmental Studies, 81(1), 125-133.
doi: 10.1080/00207233.2024.2320021.

[24] Shchurov, 1. (2022). New global challenges and problems of energy security in Ukraine. Economic Space, 180, 76-81.
doi: 10.32782/2224-6282/180-12.

[25] Shebanin, V., Shebanina, O., & Kormyshkin, Yu. (2024). Implementation of circular economy principles to promote
the development of rural areas. Ekonomika APK, 31(2), 51-59. doi: 10.32317/2221-1055.202402051.

[26] Shevchenko, O.A. (2022). Energy security as an integral element of ensuring the economic security of the state in
Ukraine’s national security strategies. Uzhhorod National University Herald. Series: Law, 67,163-168.doi: 10.24144/2307-
3322.2021.67.32.

[27] Shukurov, I. (2022). Turkmenistan’s strategy and policy regarding energy resources. Scientific Bulletin of Mukachevo
State University. Series “Economics”, 9(2), 38-45. doi: 10.52566/msu-econ.9(2).2022.38-45.

[28] Sikorska, O., Ostra, N., Malogulko, J., Teptia, V., & Povstianko, K. (2024). Technical solutions to prevent blackouts
in order to provide the population with electricity: The case of Ukraine. Machinery & Energetics, 15(1), 76-85.
doi: 10.31548/machinery/1.2024.76.

[29] Sotnyk, I., Kurbatova, T., Kubatko, O., Prokopenko, O., Prause, G., Kovalenko, Ye., Trypolska, G., & Pysmenna, U.
(2021). Energy security assessment of emerging economies under global and local challenges. Energies, 14(18), article
number 5860. doi: 10.3390/en14185860.

[30] Sukhodolia, O. (2019). A systemic approach to the assessment and setting of goals in the field of energy security.
Strategic Panorama, 1-2, 58-72. doi: 10.53679/2616-9460.1-2.2019.06.

[31] Wang, Q., Ren, F., & Li, R. (2024). Geopolitics and energy security: A comprehensive exploration of evolution,
collaborations, and future directions. Humanities and Social Sciences Communications, 11, article number 1071.
doi: 10.1057/s41599-024-03507-2.

[32] Yang, P. (2024). Energy storage. In P. Yang (Ed.), Renewable energy: Challenges and solutions (pp. 209-259). Cham:
Springer. doi: 10.1007/978-3-031-49125-2 7.

[33] Zakharchuk, O., Vyshnevetska, O., Kisil, M., Nechytailo, V., & Zavalnyuk, O. (2023). State and prospects of fuel supply
for agriculture in Ukraine. Scientific Horizons, 26(12), 169-180. doi: 10.48077/scihor12.2023.169.

I.- 80 Economics of Development. 2024. Vol. 23, No. 4



O. Semenenko et al.

[34] Zharsovska, I., & Bobko, A. (2024) Energy security of Ukraine: Environmental and military threats. Bulletin of Lviv
Polytechnic National University. Series: “Legal Sciences”, 11(43), 46-51. doi: 10.23939/1aw2024.43.046.

Oner CeMeHeHKo

[OKTOP BiMCbKOBMX HaykK, Mpodecop

LleHTpanbHMM HAYKOBO-AOCAIAHUM IHCTUTYT 36ponHKX Chn YKpaiHu
03049, npocn. MoBiTpaHux Cun, 286, M. Knis, YkpaiHa
https://orcid.org/0000-0001-6477-3414

Ceprin logsb

[OKTOP BiMCbKOBUX HaykK, MPOBIAHMI HAaYKOBUI CRIBPOBITHUK
LleHTpanbHUIM HayKOBO-AOCNIOAHUM IHCTUTYT 36p0oWHUX CUN YKpaiHM
03049, npocn. MNMoBiTpaHux Cun, 286, M. Knig, YKpaiHa
https://orcid.org/0000-0002-7860-2330

PomaH Oy»xuin

3acTynHUK HavaibHKKa HaBYalbHO-HAYKOBOIO LIEHTPY iIHO3EMHKX MOB
HauioHanbHMIM yHiBepCcUTET 060POHM YKpPaiHM

03049, npocn. MNMosiTpaHmx Cun, 28, M. Kuig, YKpaiHa
https://orcid.org/0000-0002-8064-1312

Irop CTynHULbKUA

KaHomoaTt BiMCbKOBMX HayK, MPOBIAHMM HAayKOBMI CMiBPOGITHUK
LleHTpanbHMM HayKOBO-AOCAIAHUIA IHCTUTYT 36p0oMHUX Cnn YKpaiHm
03049, npocn. MoBiTpaHux Cun, 286, M. KniB, YKpaiHa
https://orcid.org/0000-0002-5958-7059

BikTopis KoBepra

KaHowmaaT BiMCbKOBUX HayK, MPOBIAHWNA HAayKOBMI CMiBPOBITHUK
LleHTpanbHMM HayKOBO-AOCAIAHWN IHCTUTYT 36porHUX Cnn YKpaiHm
03049, npocn. MoBiTpaHux Cun, 286, M. K1iB, YkpaiHa
https://orcid.org/0000-0002-9776-5522

MexaHi3Mu 3a6e3neyeHHs eHepreTUYHoiI 6e3neKu
B CUCTEeMi MDKHapoAHUX BiAHOCUH 3 ypaxyBaHHAM
€KOHOMIYHUX CaHKLIN Ta NONITUYHUX KOHPNIKTIB

M AdoTtauia. B ymoBax mio6asizanii Ta 3pocTandoi B3a€MO3aJeKHOCTI €KOHOMIK eHepreTMuHa Ge3reka crasia
KPUTUYHOIO CKJIJI0OBOIO HalmioHanbHOI 6e3meky. CaHKIii Ta 3MiHM HAa €HEePreTUYHUX PUHKAX 3MYIIYIOTh KpaiHu
ajanTyBaTu CBOi crTparerii mjig 36epeskeHHSI eHepreTMYHOi He3aJeXXHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI. MeToro
IOCTiIKeHHS 6Y/I0 BUBUEHHSI MeXaHi3MiB 3a0e3TeueHHsT eHepreTMyHoi 6e3MmeKku B CUCcTeMi MiXKHapOTHUX BiMHOCUH,
30KpeMa, poyii eKOHOMIUHMX CaHKI[ill IK iHCTPYMEeHTY BIUIMBY Ha eHepreTMUYHy MOJITUKY OepkaB. [IpoaHamizoBaHO
ajanTariiiii crparerii KpaiH, 1o mepe6yBalOTh IiJi CAaHKIIMHUM TUCKOM B €HEePreTUYHOMY CeKTOpi. JoCmimkeHHs
MOKa3aJIio, K AepkaBy OUBePCUGIKYIOTh MTOCTAUYaHHS €Hepropecypcis, IMyKAlOTh HOBI PMHKM Ta MOCTAYaIbHUKIB,
3a0XOUYIOTh iHBeCcTMIlii Yy BiHOB/IIOBaHI [kKepeyia eHeprii sIK ajJbTepHATMBY BUKOIHMM BuaaM manauba. OcobiauBy
yBary OyJsio npujijieHo JocBimy €porneiicbkoro Co3y, SIKuii CTBOPUB CTPATErilo eHepreTUYHOi 6e3IeKu i BINIMBOM
caHKIiit mpoTtu Pocii, 10 Mpu3Beno [0 3HaUYHMX 3MiH B eHepreTMuHiil iHQpacTpyKTypi Ta cTpaTerisix mocTayaHHS.
CucteMu IJIaHYBaHHS PeCypCiB MiATIPUEMCTBA € BasKIVBUM iHCTPYMEHTOM JJIs KpaiH, [0 epe6yBaioTh i CAaHKITiSIMMU.
BrpoBaskeHHS IIUX CUCTEM J03BOJIsIE eDeKTUBHIllIe YIIPABISITY €HePreTUYHMMY PecypcaMy, ONTUMi3yBaTy IIPoLecu
MOCTaYaHHsI Ta 306epiraHHs eHeprii, a TaKOX 3HU3UTU BUTPATU. Pe3ynbTaTy MOCTiIKEHHS TMOKa3aau, 10 CAHKIIii
BIUIMHY/IM HA CBiTOBi eHepreTUUHi pUHKY, 3MiHMIM eHepreTUYHi MOTOKM, IMiABUIIMIN LIiHY Ta CTBOPMUJIM HOBI BUKJIUKHU
IJIST KpaiH, SKi 3anexkaThb BiJl iMIOPTY eHeproHociiB. JoCIimKkeHHs TaKOX MOKa3asao, SIK KpaiHu, 0 MOCTpaskaaanu
Bif caHKIIili, IIyKalOTh HOBi NUISIXM 3Mil[HEHHSI CBOiX eHepreTMUYHMX IO3UIliii yepe3 MiXKHapOAHY CHiBIIpalio Ta
nmapTHepCcTBO. [IpoBefeHMit aHali3 JAOMOMIT Kpallle 3pO3yMiTH MexaHi3sMM amamTallii kpaiH o yMOB o6MeskeHb, a
TaKOX BUSIBUTY KIIOUOBi hakTOpM, SIKi CIpusiyiv iIXHbOMY YCITiXy B YMOBAaxX 3MiHM eHepreTMYHOI MomiTuKN. IIpakTuUHe
3HAYEHHS JOC/TiIKeHHS TI0JISITae y po3po6Ili 06rPYHTOBAHMX PEKOMEH IAITil IJIs1 iepskaB om0 eeKTUBHUX CTPaTeTiii
ajamnTalii 70 CaHKIiifHOTO TUCKY, SIKi CIIPUSUIM TiABUIIEHHIO eHepreTuuHoi 6e3neky Ta eKOHOMIUHOI CTifiKocTi B
YMOBaxX I7106aJbHUX BUKJINKIB

M Kniouosi cnoea: nusepcudikaliisi eHeprorocTayaHHs; BiZHOB/IIOBaHI [Kepeja eHeprii; eHepreTMuyHa IIOJIiTHUKA;
rio6abHi eHepreTUuHi pUHKM; CTpaTerii afganTaiiii; eHepreTuyHa CTabiibHICTh
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