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The article examines the features of Ukraine's energy transition in connection with transformational changes in the energy
paradigm of world economic development, scenarios for the development of Ukraine's energy sector in the context of the transition
to renewable energy sources by 2050 — conservative, liberal, revolutionary. It is emphasized that the important aspects in this direction
are the instruments of international cooperation, which combine the resources of countries to finance "green” projects, accelerate the
exchange of clean technologies, harmonize climate norms and mitigate geopolitical risks. The main instruments of international
cooperation of Ukraine in the context of energy transition are investigated.
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ATAMAHYYK 3opuna

JloHenpKkuii HallioHaNbHUH yHiBepcuTeT iMeni Bacuisa Cryca

EHEPTETUYHUM NMEPEXI]] YKPATHA TA IHCTPYMEHTHU MIZKHAPOJTHOT'O
CHIBPOBITHMILTBA

Y crarTi JocnifxeHo 0cobmBOCTi EHEPreTMYHOro NEpexaay YKkpainn B KOHTEKCTI TPaHC@OpMaLlli r/i06a/1bHOi eHePreTnyHoi
1apagurmu, 3yMOBJ/IEHOI MOCU/IEHHSIM KITIMaTUYHNX BUKIINKIB, TEXHOJIOMYHUMY [HHOBALIISMM, HEOOXIAHICTIO AEK3POOHI3aL)iT EKOHOMIKM
78 3MIHOWO 11igxo4iB [0 336E3MEYEHHS EHEPreTu4Hoi b6e3nekn. OXapakTEPU30BaHO Cy4acHi TEHAEHLI pPO3BUTKY CBITOBOIro
EHEPreTUYHOro PUHKY Ta BU3HAYEHO YUHHMKY, WO BrI/IMBAIOTL Ha QOPMYBAHHS HALIOHAIbHOI €HEpreTuYHOI MoJIITUKY, 30KpEMA
CTPYKTYPHI  AUCTIPONOPLIi EHEPreTUYHOIO CEKTOPY, HAaC/AKW BOEHHUX DPYVIHYBAHb, OTPEGY B MOAEPHIZALI IHGPaCcTpyKTypu #
11iABALLEHHI EHEPrOEPHEKTUBHOCTI. PO3I/ISHYTO NEPCIEKTUBHU TPAHCHOPMALI eHEPreTUYHOIrO CEKTOPY YKpaiHn Ha OCHOBI PO3LUIMPEHHS
BUKOPUCTAHHS BIAHOB/IIOBAHUX [Kepen eHeprii Ao 2050 poky. [IpoaHasizoBaHO Tpu MOXJIMBI CLEHAPIT Horo po3BuTky —
KOHCEPBATUBHMY, JIOEPa/IbHMI Ta PEBOJIIOLIVIHMY, SKI BIAPIBHSIOTLCS TEMIAMU BIIPOBAKEHHS YHUCTUX TEXHOJIOMY, 06CIramm
IHBECTULIY, DIBHEM AEDXKABHOI MIATOUMKN T@ MAcLUTabamu CTPYKTYDHUX 3MiH. HarosoweHo, 1o peanizalis BigroBigHuX cyeHapiiB
r0TpEbyYE Y3rofKEHHS EKOHOMIYHNX, EKOJIOMTYHUX | COLfa/IbHUX PIOPUTETIB, MOCU/IEHHS THYYKOCTI €HEPrOCUCTEMY, DO3BUTKY
PO3104iN1EHOI reHepauii 1@ CTBOPEHHS CrIPUST/IMBUX YMOB A/15 3aJly4EHHS MPUBATHOIO Karitany. OcobyimBy yBary rpugiieHo
3HAYEHHIO MIDKHAPOAHOro CriiBpOGITHULTBA 5K IHCTDYMEHTY IMPUCKOPEHHS EHEPreTUYHOroO MePEXosy. BU3HaYeHO HOro KIoYosi
HANpsamu. MoGIf3aLis QiHaHCOBUX PECYPCIB A/ Peani3alii «3e/1eHux» MPOEKTIB, TPAHCHED [HHOBALIIHUX TEXHOIONMY], PO3BUTOK
TPaHCKOPAOHHOI EHEPreTUYHOI IHPPACTDYKTYPH, FaPMOHI3AELIIS HOPMATUBHO-TPABOBOIO PEry/IlOBaHHS 3 BUMOramy EBPorericbKoro
Coo3y Ta KOOpAMHALIS KITIMATUYHOI MO/IITUKkY. [TIAKPDECSIEHO POJIb MDKHAPOAHUX NAPTHEDCTB Y 3HWKEHHI [HBECTULIVIHUX |
TEONONITUYHNX DPUNKIB, 3MILHEHHI CTIIKOCTI EHEPreTUYHOro CEeKTopy Ta IHTerpauii YKpaiHn [0 €BDOMNENCbKOro eHEPreTMyHoro
1POCTOpY. Y3arasibHEHO MOX/MBOCTI 3aCTOCYBAHHS [HCTPYMEHTIB MIKHAPOAHOIro CriiBpoOITHULTBA 4715 3abe3re4eHHs CTasaoro,
6E31eYHOro 7@ KOHKYPEHTOCIPOMOXXHOIO PO3BUTKY HALIIOHA/IbHOI eHepreTvku.

KItoYoBi c/10Ba. EHEPreTHKa, EHEDFETUYHIUY CEKTOD, EHEDIETUYHUN PDUHOK, EHEDIETUYHA ONIITUKE, EHEPIrETUYHE BE3I1EKa,
CHEDreTUYHMI NEPEXIZ, BIAHOB/IOBAHI [IKEPESA EHEDIT, E€HEproepeKkTuBHICTL, EBporevickkmi CoK3, [HTErpaLis, eHEPreTmyHa
CTpareris, KiMaTuyHa HEATPaIbHICTb, MKHAPOAHE CriiBpOGITHULTBO, "3e/1eHi" iHBECTULI,
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STATEMENT OF THE PROBLEM IN GENERAL

AND ITS RELATIONSHIP WITH IMPORTANT SCIENTIFIC OR PRACTICAL TASKS

The key decision that will affect the development of the world economy and energy was the adoption of the
Paris Climate Agreement, since it aims to keep the increase in the average temperature on the planet below 2°C,
compared to the pre-industrial level, and to make efforts to limit the temperature increasing to 1.5°C. For this, it is
necessary for the energy sector to become carbon-neutral. That is, the so-called "energy transition" should take place
on the principles of sustainable development from fossil energy resources to renewable ones, while stimulating a
significant increase in energy efficiency and rational use of energy resources [1].

The Energy Strategy of Ukraine until 2050, which is based on the target indicators of the Ukrainian economy
development, on the international obligations assumed by Ukraine, in particular the obligation to take into account the
positions of the Association Agreement between Ukraine and the European Union (EU) and the Paris Climate
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Agreement, provides that by 2050 the energy sector of our country should be as close as possible to climate neutrality.
This means the availability of clean energy, the full functioning of national energy markets, the gradual integration of
national energy markets into international ones, overcoming energy poverty, and the development of the decentralized
energy system based on innovations [2].

ANALYSIS OF THE LATEST RESEARCH AND PUBLICATIONS

The publications of such foreign and domestic scientists as Boshell F., Bazilian M., Wagner N., Gilen D.,
Gorini R., Sabi O., Saygin D., Busarev D., Zaverbnyi A., Zelenko N., Palamarchuk D., Palamarchuk N., Slyusar O.,
etc. are devoted to the issues of energy sector development, energy policy formation, and energy security. The energy
policy of the European Union is considered in the works of Kukuruz O., Batanova N., Orekhova T., Seleznyova O.,
etc. The problem of the alternative energy sources development in Ukraine, as well as in the EU countries, is the
subject of research of the following scientists: Melnyk L., Polyansky O., Dyakonova O., Kubatok O., Skrypnyk A.,
Chygrin O. But problematic issues of Ukraine's energy transition, as well as instruments of international cooperation
on the way to its provision, require additional scientific justification.

HIGHLIGHTING THE PREVIOUSLY UNSOLVED PARTS OF THE GENERAL PROBLEM TO WHICH
THE ARTICLE IS DEDICATED
The instruments of international cooperation that combine the resources of the countries to finance "green"
projects, accelerate the exchange of clean technologies, coordinate climate norms and mitigate geopolitical risks are
very important aspects of the energy transition.

THE ARTICLE GOALS FORMULATION
The purpose of the publication is to consider the features of the energy transition of Ukraine in connection
with the transformational changes in the energy paradigm of world economic development and explore the instruments
of international cooperation on the way to its provision.

THE MAIN MATERIAL OUTLINE

According to the results of the study by the Heinrich B6ll Foundation in Ukraine on the possibility of the
maximum transition of the Ukrainian energy sector to renewable energy sources by 2050, which was conducted with
the support of the State Institution "Institute of Economics and Forecasting of the National Academy of Sciences of
Ukraine", conservative, liberal and revolutionary scenarios for the energy sector development were proposed. The
subject characteristics of them are presented in Table 1.

When modeling the scenarios, specialists took into account the energy needs of the industrial sector,
agriculture, transport infrastructure and other sectors of the economy, and the results of the study confirmed that
Ukraine has an opportunity to implement the energy transition within the specified time frame and join sustainable
post-industrial development.

Table 1
Scenarios for the energy sector of Ukraine development in the context of the transition to renewable energy
sources by 2050
Scenarios for the Characteristics of scenarios for the development of the energy sector of Ukraine

development of Ukraine's
energy sector

Conservative scenario The conservative scenario is considered as a basic, hypothetical one, when the characteristics of the most
energy technologies remain unchanged until 2050 compared to 2012. There is practically no increase in the
efficiency of energy resources and insignificant amounts of renewable energy sources are used. This scenario
is used as a basis for comparing two other scenarios, which are defined as alternative, in particular for
assessing the effectiveness of measures that stimulate technological changes in the economy and energy
Liberal scenario The conditions for using the liberal scenario assume perfect competition in the national energy market. Under
its using, the expected share of renewable energy sources in the structure of gross final energy consumption
by 2050 may exceed 30 %, and thanks to the implementation of energy efficiency measures, the need for
energy resources will decrease against the background of economic growth. The results of such a scenario
demonstrate the prospects for the competitiveness of renewable energy compared to traditional energy,
without additional incentives for the development of renewable energy sources
Revolutionary scenario In the case of implementing a targeted policy for the development of renewable energy, which was a condition
of the revolutionary scenario of Ukraine's "energy transition", the share of renewable energy in the structure
of the final consumption of energy resources by 2050 can be increased to 91 %, reducing energy needs by 42
% compared to the conservative scenario due to the implementation of measures concerning energy efficiency
and energy saving increasing
Source: completed by the author on the bases [1; 3]

The main instruments of Ukraine's international cooperation in the direction of energy transition are:
integration into the European market through the Energy Community, bilateral and regional partnerships, "green"
transformation financing through funds, programs, projects. Among them are the following: the Energy Support Fund
for Ukraine, created by the Energy Community to purchase equipment and repair damaged networks with the funds
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of international partners; the multi-annual financial program of the European Union, which is aimed at the
reconstruction and green transformation of the energy sector, — the Ukraine Facility; the multilateral coordination
platform of G7+ donors, which task is to coordinate the provision of emergency assistance and strategic support for
the energy market modernization; the Funds of the European Bank for Reconstruction and Development (EBRD) and
the European Investment Bank (EIB), which focus on preferential lending for green investments in the private and
public sectors. And the priority areas of transformation are: synchronization of the energy network with ENTSO-E
for the European market; development of distributed generation based on solar and wind; reform of gas and electricity
markets according to EU standards; increasing energy efficiency of buildings and industry.

The Ukraine Energy Support Fund, established in 2022, is one of the effective tools for the uninterrupted
functioning of the domestic energy industry with the support of governments, international financial institutions,
international organizations, and the corporate sector, which ensures the energy facilities restotation, damaged by the
missile attacks, the losses elimination, and the emergency reserves formation.

At the end of December, the Energy Support Fund for Ukraine announced a significant increase in
contributions during the last two months of 2025. Now the Fund is supported by 35 partners, and the volume of signed
contributions is 1.65 billion euros. Donors have confirmed their commitment to transparent and accountable provision
of emergency assistance to the energy sector in Ukraine [4]. This increasing will play a key role in the current year —
2026, as a new streamlined procurement process and the creation of a strategic reserve of equipment for energy
companies contribute to reducing the response time to emergencies [5]. In particular, among the numerous
contributions from many countries, the contribution made by Sweden in 2025 in the amount of 63.3 million euros
increased the total support to the Fund to 203 million euros; the assistance of the United Kingdom in the amount of
approximately 11.4 million euros increased the total amount of support to 168 million euros, and the contribution of
Germany — 160.1 million euros from the Federal Ministry of Economic Affairs and Energy through the KfW
Development Bank and 7.5 million euros from the Federal Ministry of Foreign Affairs of Germany — increased the
total amount of support through the Fund to 557 million euros. 217 thousand euros contribution, in addition to the
previously provided 400 thousand euros, increased the total amount of financial support to Ukraine through the Fund
from Latvia [4].

According to the annual report of the Energy Support Fund of Ukraine for 2025, the Fund allocated funding
for 250 out of 398 applications approved by the Ministry of Energy this year [6]. In total, during the operation of the
Energy Support Fund of Ukraine, it received grant funds in the amount of more than 2 billion euros from 39 foreign
sponsors from 26 partner countries and 3 international organizations [7].

The Ukraine Facility is a large-scale program of financial support for Ukraine, approved by the Council of
the European Union in 2024 for the period 2024-2027 and with a total volume of 50 billion euros, the purpose of
which is macro-financial support for Ukraine on the path of reconstruction and European integration reforms.

According to the Ukraine Facility Roadmap, in 2024 Ukraine fulfilled all 36 planned measures
(commitments). 22 measures were fulfilled on time; 9 —ahead of schedule; 5 — with violation of the deadlines. Among
the main achievements in the energy sector, it should be noted: independence in regulation, development and approval
of the National Energy and Climate Plan for the period until 2030, adoption of the Strategy for Thermal Modernization
of Buildings until 2050 [8], and regulatory acts on integrity and transparency in the energy market [9; 10]. The
requirements apply to wholesale energy market participants and individuals or legal entities, persons who
professionally organize transactions with wholesale energy products. They define a list of practices that may be
understand as manipulation or attempted manipulation in the wholesale energy market; prohibitions on handling
insider information in the wholesale energy market; requirements for the disclosure of insider information;
requirements for persons who professionally organize transactions with wholesale energy products; signals that may
indicate suspicious behavior in the wholesale energy market; principles of cooperation between the National
Commission for State Regulation in the Energy and Utilities Sectors and the Council of Regulators of the Energy
Community [10]. The Ukrainian side has implemented 75 % of the total number of measures (commitments) of
the Plan for the Ukraine Facility, planned for implementation in the first quarter of 2025, 66 % of the total number of
measures of the Plan for the Ukraine Facility, planned for implementation in the second quarter of 2025, 60 % of the
total number of commitments planned for the third quarter of 2025, and 35 % of the total number of measures planned
for the fourth quarter of 2025 [11].

The G7+ Donor Platform was established at the initiative of the G7 countries in 2022, which brings together
25 permanent and temporary members and observers, 7 participants, including international financial institutions and
the Organisation for Economic Co-operation and Development (OECD), which committee consists of senior officials from
Ukraine, the G7 countries, and the European Union [12]. It coordinates international financial assistance to Ukraine
to ensure macroeconomic stability, promotes the implementation of reforms, and provides support for economic
recovery and integration into the EU.

According to the results of the fifth Rapid Damage and Needs Assessment (RDNAS), jointly developed by
the World Bank Group, the Government of Ukraine, the European Commission, and the United Nations, the direct
damage to Ukraine from a full-scale invasion by Russia is estimated at $195.1 billion by the end of 2025. The total
cost of reconstruction and recovery is almost $588 billion over the next decade [13]. The total damage caused to the
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domestic energy sector during a full-scale war is approximately $25 billion, while the total need for energy recovery
and reconstruction over the next decade is estimated at $91 billion [14].

On November 24, 2025, the 15th meeting of the Ukrainian Donor Platform Steering Committee was held in
Kyiv, during which the progress of reforms and the European integration process, budget support for Ukraine for
2026, energy needs and reconstruction, veteran policy, and involvement of the private sector in the reconstruction of
Ukraine were discussed [12]. The key areas of further joint work, identified during the “energy Ramstein” in the G7+
format in January 2026, in addition to the expansion of decentralized generation for heat and water supply ensuring,
were identified as replenishing the National Reserve of Mobile Energy Equipment, forming a “bank™ of critical
equipment for rapid response after attacks, and scaling up physical protection of energy facilities [15].

Among the other instruments of international cooperation of Ukraine towards energy transition, it is worth
highlighting the financing of "green" investments through special funds, programs and initiatives of the European
Bank for Reconstruction and Development and the European Investment Bank (table 2).

Table 2

Key special funds and initiatives of the European Bank for Reconstruction and Development and the
European Investment Bank that finance green investments in Ukraine

Green funds, programs and initiatives of the European Bank for
Reconstruction and Development

Green funds, programs and initiatives of the European

Investment Bank

GEFF (Green Economy
Financing Facility) [16]

A green economic transition financing
mechanism that provides preferential
lending through local banks for energy-
efficient technologies and renewable
energy sources

Global
Gateway / EIB
Global

[17]

A large-scale global EU strategy for
implementing innovative or environmental
projects, with priorities in digital technologies,
energy, transport, etc. The Global Gateway
finances infrastructure and sustainable projects
in Ukraine, promoting integration into the EU
single market. Financing through EIB Global is
a specialized division of the EIB for work
outside the EU, which acts as a partner in the
European Global Gateway strategy. Areas of
financing for the Ukrainian economy include:
projects to support the sustainability of the
energy system, critical infrastructure and the
private sector

The energy efficiency and environmental

EU for Ukraine

A special initiative and multilateral fund

(] ESP (Eastern s " - K
Europe Energy partr%e?shlp fund is a multl—dongr fuqd for | (EU4U); crf:ated to support the restoration qf rqavds,
Efficiency and | municipal energy efficiency projects inthe | EU for Ukraine | railways, energy networks, sustainability,
Environment Eastern Partnership region Fund "green" modernization of  domestic
Partnership) [19;20] infrastructure and municipal services
[18]
° SEFF A special financing program aimed at | European Fund | The European Fund for  Sustainable
(Sustainable Energy lending to local banks to support energy | for Sustainable | development Plus is a comprehensive EU
Financing Facility) efficiency, sustainable energy | Development investment package that provides budgetary
[21] development, renewable energy projectsin | (EFSD+) guarantees and blended finance to reduce the
the industrial and residential sectors, and | [22] risks of environmental projects outside the EU.
strengthening climate resilience. The Fund’s financial support to Ukraine is
GEFF (Green Economy aimed at rebuilding critical infrastructure,
Financing  Facilities), Program for financing energy-efficient and strengthening economic and energy resilience,
and environmental projects. and developing entrepreneurship [23]
Energy Security o
Support Facility (ESSF) A Iarge.—scale program to support resilience
1n wartime
° EU4Business- | A preferential lending program through the | Ukraine The investment component of the Ukraine
€EPP provision of long-term investment | Investment Facility program, which focuses on mobilizing
[24] incentives (grants) for small and medium- | Framework public and private capital for the purpose of
sized businesses, aimed at "green" | (UIF) decarbonization and renewable energy sources
technologies and EU standards | [25] development. The program is aimed at
modernization and implementation restoring and modernizing the economy of
Ukraine
° Green Cities The Green Cities Initiative is a large-scale | Joint This is a joint advisory program of the
[26] investment and financial program focused | Assistance to European Investment Bank and the European
on increasing green areas, developing | Support Commission to provide free expert, advisory
environmentally public transport, and | Projects in and technical support in the preparation of
increasing the resilience of cities to climate | European high-quality investment projects according to
change Regions EU standards
(JASPERS)
[27]

Source: completed by the author on the bases [16-27]

Special funds and initiatives of the European Bank for Reconstruction and Development and the European
Investment Bank provide critical financing for green investments in Ukraine, directing financial resources towards
energy efficiency, decarbonization, and renewable energy.
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CONCLUSIONS FROM THIS RESEARCH
AND PROSPECTS FOR FURTHER INVESTIGATIONS IN THIS DIRECTION

Thus, Ukraine's energy transition ensures the abandonment of fossil fuels and integration with the European
Union through decarbonization, development of renewable energy sources, decentralization. The main instruments of
international cooperation of our state towards the implementation of the energy transition sector are projects and
initiatives of the Energy Support Fund of Ukraine, the financial program aimed at the reconstruction and green
transformation of the domestic energy sector — Ukraine Facility, projects of the G7+ Multilateral Coordination
Platform of Donors, as well as numerous EU funds, programs and initiatives implemented by the European Bank for
Reconstruction and Development and the European Investment Bank.

The Energy Strategy of Ukraine until 2050, which is based on the target indicators of the Ukrainian economy
development and international obligations assumed by Ukraine, in particular the obligation to take into account the
positions of the Association Agreement with the EU and the Paris Climate Agreement, provides that by this date the
energy sector of our country should be as close as possible to climate neutrality. This means the availability of clean
energy, the full functioning of national energy markets, the gradual integration of national energy markets into
international ones, overcoming energy poverty, the development of the decentralized energy system based on
innovations.

Today, in war conditions, the renewable energy sources development, as well as the energy saving measures
implementation will allow Ukraine to get rid of dependence on imports of traditional energy resources, increase the
level of energy security, and create a competitive energy market.
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