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HYDROGEN ENERGY AS A KEY ELEMENT OF UKRAINE'S ENERGY -
EFFICIENT ECONOMY

This article analyzes the role of hydrogen energy as a strategic component in shaping Ukraine's
energy-efficient economy. It highlights that hydrogen energy is a crucial direction capable of ensuring
the country's transition to an energy-efficient economy based on the rational use of natural resources.
The article notes that the development of hydrogen energy contributes to diversifying Ukraine's energy
balance and implementing innovative technologies in various sectors of the economy, particularly in
industry, transport, and the energy sector. It is emphasized that Ukraine has significant potential for
integrating hydrogen technologies due to its natural resources and geopolitical position. The
production of "green" hydrogen can enhance the country's energy independence and promote its
integration into the European energy market. According to estimates from the International Renewable
Energy Agency, Ukraine has a high potential for renewable energy development, particularly in wind
and solar power, exceeding 400 GW. However, to effectively utilize this potential, it is necessary to
address the issue of instantaneous energy distribution and consumption, which can be achieved through
"green" hydrogen technology. The article states that hydrogen energy plays a crucial role in achieving
carbon neutrality goals under the "Net Zero 2050" initiative, while the European Union considers
Ukraine a strategic partner in developing hydrogen energy, contributing to the implementation of pan-
European climate goals. The article also examines the importance of developing a comprehensive
strategy for the implementation of hydrogen technologies in Ukraine, including state initiatives,
financial and economic incentives, the development of research infrastructure, and the integration of
hydrogen technologies into key economic sectors. Notably, projects such as the "Odesa Hydrogen
Valley" and "Zakarpattia Hydrogen Valley" contribute to developing hydrogen infrastructure and
integrating Ukraine into the international energy network. The article emphasizes the need for active
cooperation between government agencies, research institutions, and businesses for the successful
implementation of the hydrogen strategy, which will help Ukraine become a significant player in the
international hydrogen energy market.
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1. STATEMENT OF THE PROBLEM IN A
GENERAL APPEARANCE AND ITS
CONNECTION WITH IMPORTANT

properties, hydrogen has high potential for
integration into the energy, transport, and
industrial sectors. Innovative "green" hydrogen

SCIENTIFIC OR PRACTICAL TASKS
Hydrogen energy is one of the most
promising areas in  renewable energy
development, capable of ensuring a transition to
environmentally friendly and sustainable energy
systems. Using hydrogen as an energy carrier
opens up broad opportunities for reducing
greenhouse  gas  emissions, decreasing
dependence on fossil fuels, and ensuring energy
security. Due to its unique physicochemical

production technologies based on renewable
energy sources are particularly significant in the
global fight against climate change. Global trends
show increasing attention to the development of
hydrogen strategies and programs aimed at
achieving ambitious environmental goals. In
Ukraine, hydrogen energy has significant
potential, considering its geographical location,
natural resources, and opportunities for
integration into European energy networks.
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Therefore, the development of hydrogen energy
can become a crucial factor in ensuring a
sustainable  future and enhancing the
competitiveness of Ukraine's energy sector and
economy.

2. ANALYSIS OF LATEST RESEARCH AND
PUBLICATIONS

A review of current research and
publications indicates growing scientific interest
in hydrogen energy development. Researchers
such as Yu. Stelmaschenko and V. Filippova
highlight that global interest in this field has
surged in recent years, with hydrogen energy
increasingly being called the energy of the future
and a key element in combating climate change.
Ukraine is regarded as one of the leading
potential suppliers of "green"™ hydrogen to
Europe. Hydrogen use facilitates both short- and
long-term seasonal energy storage in systems
powered by renewable energy sources. The
application of wind and solar energy in various
economic sectors is challenging without
hydrogen, which will play a leading role in
integrating significant volumes of renewable
energy, particularly in transport, heating, and
cooling. According to scientists, state support is
critically important for developing Ukraine's
hydrogen sector, including aligning legislation
with European norms and introducing transparent
permitting procedures. Hydrogen energy is an
essential component of the country's post-war
recovery, which should be based on the principles
of a "green" economy, while Ukraine's
integration into the global hydrogen economy
must consider national interests.

At the same time, O. Shraiber, V.
Dubrovskyi, and O. Teslenko emphasize that
hydrogen is currently one of the key factors in the
energy transition toward sustainable
development, facilitating the widespread
adoption of renewable energy sources. The
hydrogen economy is expanding globally, and
hydrogen produced via electrolysis using wind or
solar energy will occupy a significant place in
many economic sectors. From a scientific
perspective, reducing greenhouse gas emissions,
particularly CO-, requires increasing reliance on
"green” hydrogen as a climate-neutral energy
source, developing, and implementing national
hydrogen strategies.

Similarly, O. Zelenko, T. Hutsan, and I.
Osmirko highlight that scientists, experts, and
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entrepreneurs consider hydrogen energy one of
the most promising directions for modernizing
energy systems and transitioning to a new global
energy supply structure. The properties of
hydrogen, the rapid development of scientific and
technological progress, and the growing share of
renewable energy sources drive large-scale
investment in the global hydrogen economy. This
necessitates further research into mechanisms for
stimulating hydrogen energy development,
prospects for its integration into national
economies, infrastructure  for  hydrogen
transportation and storage, and its effective

combination with traditional energy
technologies.
Meanwhile, Ya. Kryll emphasizes that

Ukraine has significant potential for developing a
hydrogen economy due to its natural resources
and strategic geographical location. An analysis
of implemented projects in the country confirms
that hydrogen technologies can become a key
factor in energy independence and Ukraine’s
integration into the European market. Therefore,
according to the researcher, effectively realizing
this potential requires the creation of appropriate
infrastructure, standardizing hydrogen
certification in line with EU requirements, and
attracting investment through European support
programs, particularly by participating in
European Hydrogen Bank auctions.
Additionally, S. Kudria, O. Repkin, L.
Yatsenko, and L. Shynkarenko have developed
the Concept of Ukraine’s Hydrogen Energy
Roadmap until 2035, aimed at creating a new
energy sub-sector in the country. This roadmap
envisions implementing advanced technologies,
building scientific and technical infrastructure,
and partially meeting Ukraine’s energy needs
with environmentally clean energy sources. It
will contribute to the development of renewable
energy as a strategic state policy priority,
reducing dependence on fossil fuels, and
improving the environmental situation.

3. SELECTION OF PREVIOUSLY
UNSOLVED PARTS OF THE GENERAL
PROBLEM TO WHICH THIS ARTICLE IS
DEDICATED

Thus, an analysis of scientific sources
confirms that hydrogen energy is a key direction
in global energy development, holding strategic
significance for enhancing energy security and
achieving climate goals. For Ukraine, developing
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a hydrogen economy opens new prospects for
integration into the European market but requires
a systematic approach, investment support, and
alignment of national policies with European
standards.

4. FORMULATION OF THE PURPOSES
OF THE ARTICLE

The aim of this scientific article is to analyze
the role of hydrogen energy as a strategic
component in shaping Ukraine's energy-efficient
economy.

5. PRESENTATION OF THE MAIN
MATERIAL OF THE RESEARCH WITH
FULL JUSTIFICATION OF THE
OBTAINED SCIENTIFIC RESULTS
Hydrogen energy is a strategic direction
capable of ensuring a transition to an energy-
efficient economy based on the rational use of
resources. Its development contributes to
diversifying the country's energy balance and
implementing cutting-edge technologies in
industry, transport, and other economic activities.
Ukraine has significant potential for integrating
hydrogen technologies, considering its natural
resource base and geopolitical position.
Implementing green hydrogen production
projects can strengthen the country's energy
independence, ensuring synergy  between
environmental and economic goals. In this
context, hydrogen energy emerges as a key
element of sustainable development, enhancing
Ukraine's international competitiveness.
Hydrogen production in Ukraine has the
potential to become a strategic factor in ensuring
the energy independence of both the country
itself and Europe. It can contribute to reducing
reliance on Russian energy resources and
accelerating the transition to renewable energy
sources. For Ukraine, this also presents an
opportunity to establish itself as a key supplier of
hydrogen fuel for the European market.
According to pre-war estimates by the
International Renewable Energy  Agency,
Ukraine has the potential to install more than 320
GW of wind power and 70 GW of solar power.
These figures do not include the potential use of
wind and floating power plants in the waters
around Crimea, which, according to the World
Bank, could exceed 250 GW. Thus, the total
renewable energy capacity in Ukraine could
reach 415 GW within the next decade, and with
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the Crimean potential included, this figure could
exceed 700 GW. However, a key challenge
remains the need for immediate distribution and
consumption of the generated energy, which is a
complex technical task. In this context, green
hydrogen plays a crucial role. Renewable energy
sources can be used for water electrolysis,
producing hydrogen, which has a wide range of
applications, can be transported and stored, and
helps balance the energy system. The
development of hydrogen energy is essential for
achieving the carbon neutrality goals set by the
Net Zero 2050 initiative.

Hydrogen is already actively used in energy,
chemical industries, agriculture, transportation,
and other sectors. Therefore, the European Union
views Ukraine as a strategic partner in hydrogen
energy development, which will not only enhance
regional energy security and stability but also
contribute to the broader European climate goals
by promoting decarbonization and creating a
sustainable energy system.

The realization of such a vast renewable
energy potential requires a comprehensive
approach to managing and storing energy
resources. Traditional electricity storage methods
have significant limitations, including losses
during transportation and storage. Additionally,
integrating renewable energy into the existing
power grid requires effective mechanisms for
balancing  generation and  consumption.
Hydrogen energy offers an optimal solution,
enabling the conversion of surplus electricity into
hydrogen, which can be stored and transported
with minimal losses.

A key aspect is also the technological
development of infrastructure for hydrogen
production, storage, and transportation, ensuring
its widespread application across various
economic sectors. Thus, the active development
of hydrogen energy will contribute not only to
enhancing energy efficiency but also to forming
a sustainable low-carbon economy in Ukraine. To
ensure the effective implementation of hydrogen
technologies in the national energy system, a
clear strategy and action plan must be followed.

The Operational Plan for implementing
Ukraine’s Hydrogen Strategy until 2025,
presented on the website of the Ministry of
Energy of Ukraine, includes specific steps aimed
at achieving strategic hydrogen energy goals. The
key tasks include:
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1. Regulatory and legal framework
development — Establishing legal, economic, and
organizational foundations for the sustainable
development of hydrogen energy.

2. Scientific research infrastructure -
Creating a hydrogen research center based at the
National Academy of Sciences of Ukraine by
2025.

3. Financial and economic incentives —
Developing tax incentives for hydrogen energy
equipment and expanding the list of duty-free
imported equipment.

4. Integration into key sectors — Developing
hydrogen technology plans for electricity,
heating, transport, and industry by 2025.

5. Water resource management — Conducting
an analysis of water supply capabilities for
hydrogen production sites.

6. Integration into the European energy
infrastructure — Developing a roadmap for
Ukraine’s integration into the European
Hydrogen Network by 2027.

7. Infrastructure development — Creating a
network of hydrogen refueling stations in urban
and intercity routes by 2035.

8. Investment stimulation -
conditions for investments in
production, transportation,
ongoing measures until 2050.

These measures form the foundation for
implementing Ukraine’s Hydrogen Development
Strategy, aimed at ensuring a sustainable energy
sector and integration into the European energy
market.

The successful implementation of the
Hydrogen Strategy requires active participation
from both government agencies and private
businesses.  Collaboration between public
authorities, investors, and private companies
accelerates the adoption of innovative
technologies and fosters favorable conditions for
the growth of the hydrogen sector.

One of the leading companies driving
hydrogen energy in Ukraine is H2U (Hydrogen
Ukraine LLC). Based in Kyiv, H2U focuses on
developing and implementing projects for
producing green hydrogen for domestic and
international markets. The company emphasizes
integrating cutting-edge technological solutions,
enhancing engineering processes, and ensuring
economic sustainability.

H2U's Key Projects:

Creating
hydrogen
and usage, with
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1. Odesa-Reni Hydrogen Valley — A large-
scale energy cluster in the Odesa region and the
city of Reni, focusing on hydrogen production,
storage, and transportation using regional port
infrastructure. The project aims to expand
Ukraine’s export potential and integrate
hydrogen energy into international markets.

2. Zakarpattia Hydrogen Valley -
Establishing an energy hub in the Zakarpattia
region, utilizing local renewable resources for
hydrogen production. Given its strategic location
on the EU border, this initiative is crucial for
ensuring Ukraine’s energy independence and
hydrogen exports to Europe.

Another major player in Ukraine’s
renewable energy sector is SPP Development
Ukraine, which is developing Ukraine’s first
green hydrogen project with a focus on
integrating clean technologies into the national
energy system.

To wunlock Ukraine’s hydrogen energy
potential, the following key priorities must be
addressed:

 Investment in scientific research and
technology for efficient hydrogen production
from renewable sources such as wind and solar
energy.

« Creating a favorable legislative
environment to attract investments in hydrogen
infrastructure.

« Developing national hydrogen production
and usage standards to ensure safe and efficient
applications.

« Enhancing international cooperation with
leading hydrogen energy countries for knowledge
and technology exchange.

« Training programs to develop a workforce
skilled in hydrogen technologies.

The development of hydrogen energy can
become a pathway to Ukraine’s energy
independence, reducing reliance on imported
fossil fuels.

6. CONCLUSIONS FROM THIS
RESEARCH AND PROSPECTS FOR
FURTHER EXPLORATION IN THIS
DIRECTION

Hydrogen energy is a strategic direction that
can drive Ukraine’s transition to an energy-
efficient economy. Its development will diversify
the energy mix, introduce cutting-edge
technologies in industry and transport, and
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strengthen Ukraine’s competitiveness in the
global renewable energy market.

Ukraine has a significant natural resource
potential, particularly in green hydrogen
production, making hydrogen energy a key factor
for sustainable development. With over 415 GW
of renewable energy potential, effective storage
and balancing mechanisms are essential. Green
hydrogen, produced via electrolysis, offers a
solution for energy storage and transportation,
ensuring energy system stability.

Implementing Ukraine’s Hydrogen Strategy
requires a comprehensive approach, including
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incentives. The proposed strategy outlines
scientific research initiatives, refueling station
networks, European energy integration, and
financial incentives for investors.

However, successful strategy
implementation depends on close collaboration
between the government, businesses, and
scientific institutions. By fostering innovation,
attracting investments, and creating
infrastructure, Ukraine can transform its energy
sector and develop a low-carbon economy.
Ultimately, hydrogen energy will not only ensure
energy independence but also promote economic

technological  infrastructure  development,
regulatory ~ frameworks, and investment

growth and European energy market integration.
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Anomauisn
KPABYHK KOpiii
Booneesa enepeemuka ak knouoeuii eiemenm enepzoehekmueHoi eKoHomiku YKpainu

Y cmammi 30iticneno ananiz poni 600HEGOI eHepeemuKu SIK CMPAMEIMHO20 KOMNOHEHMA QOpMySaHHs
eHepeoepexmusHol exonomixu Ykpainu. Biosnaueno, wo 600Hesa enepeemuka € 8ax3ciueum Hanpsamom, wo 30amuuil
sabesneuumu  nepexio Kpainu 00 eHepeoeheKmueHol eKOHOMIKU, 3ACHOBAHOL HA PAYIOHALHOMY GUKOPUCHIAHHI
NPUPOOHUX PecypciB. 3ay8adiceHo, Wo po36UMOK 600HeB0T eHepeemuKy CRpUse Ousepcughixayii eHepeemusHo20 OAIaHCy
Yxpainu ma enposadoicentio iHHOBAYIUHUX MEXHONORI Y PI3HUX CeKMOpax eKOHOMIKU, 30KpeMa 8 NpOMUCTI0BOCHI,
mpancnopmi ma enepeemuuHomy cekmopi. 1liokpecneno, wo Yxpaina éonodic 3naunum nomenyianom ons inmezpayii
B00HEBUX MEXHONO2ILL 3AB05IKU CEOLM NPUPOOHUM PECYPCAM M 2e0NOTIMUYHOMY NOJIOHCEHHIO. BUPOOHUYMEBO «3e/1eH020»
600HIO 30ammue NIOBUWUMU EHEP2eMUYH) HEe3ANeNCHICMb KpaiHyu ma chpusmy il inmespayii 6 €8poneticoKuil
eHepeemuyHull PUHOK. 3a3naueno, wo oyinku MidcHapoonozo azenmemesa 3 GIOHOGIIOBAHUX 0dcepen eHepaii ceiouamy
npo ucoxull nomenyian Yrpainu O po3eumky GIOHOGIIOBAHOL eHepeemuKl, 30Kpema 6impoeol ma COHSIUHOL, WO
cmanogums noHad 400 I'Bm. OOuax 0151 egheKmuHo20 SUKOPUCMIAHHSL Yb020 NOMEHYIATY HeoOXIOHO Supiuumu
npobiemMy MUMMEBO20 PO3NOOLTLY Ma CNONCUBAHHS HEPRIL, W0 Modice OYmu 00CASHYIMO 3a605IKU TMEXHOIOZI «3€NIeH020)
800H10. Koncmamosaro, wjo 600HeBa eHepeemuKa 8i0iepac 8aiciusy poiib y 00CSICHeHHI Yinell 8yeneyesoi HetlmpaibHOCH
6 pamxax iniyiamusu «Net Zero 2050», npu womy Eeponeticoxuti Coros pozensioac Yxpainy sik cmpameciuHoeo napmuepa
y PO36UMKY 800HEB0L eHepeemUKU, WO CHpUsmuMe peanizayii 3a2anbHOEBPONENCOKUX KIIMamuyHux yinel. Y cmammi
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TAKONC PO3THYMO BANCIUBICTL PO3POOKU KOMIAEKCHOI cmpamesii Ol npoBaodiceHts 600HEGUX MEXHON0R 8
Ypaini, 30xkpema uepez Oepoicasmi Hiyiamusy, QIHAHCOBO-EKOHOMIYHI CIUMYIIY, PO3GUMOK  HAYKOBO-00CTIOHOT
iHpacmpykmypu ma iHmespayiio B00HEBUX MEXHONORI Y KIHOHOBI CEKMOPU eKOHOMIKU. 30KpeMd, NPOEKMU, SK-0m
«Boonesa oonurna Odecu» ma «Boouesa donuna 3axapnammsy, cnpusoms po3gumKy 600He80I iHghpacmpykmypu ma
inmezpayii Yxpainu 6 MidsCHapoOHy eHepeemuyny mepedxcy. ¥ cmammi niokpecieHo HeoOXiOHICHb aKmUGHOI cnienpayi
MIDIC OEPAHCABHUMU OP2AHAMU, HAYKOBUMU YCIMAHOBAMU MA Oi3HecOM O YCniuHol peanizayii 600He80i cmpamezii, wo
odonomodice YKpaiHi crmamu 8aiCIugUM pasyem Ha MidHCHAPOOHOMY PUHKY B00HEB0I eHepemuKuU.

Knrouogi cnosa: 6oonesa enepeemuxa, enepeoeghekmusra eKOHOMIKA, 3e1eHUL 00eHb, BOOHEBA CIpamezis, Cmaiutl
DO3BUMOK.
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