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Abstract. This article examines the theoretical, methodological, and practical foundations of green investment as a
key driver of the ecological transformation of the national economy. The relevance of the study is due to the need to
modernize Ukraine’s energy sector, which has suffered extensive damage as a result of the full-scale war. The article
analyzes the nature and structure of the international capital market, where green investments are regarded as targeted
financial flows aimed at decarbonization and the deployment of low-carbon technologies. It is demonstrated that the
modernization of the energy sector in the context of post-war recovery should be based on the principles of the European
Green Deal and sustainable development. The study provides a comprehensive analysis of the dynamics, composition,
and structure of investments in Ukraine’s renewable energy sector by funding source during 2022-2025. Structural shifts
in the investment climate are identified, particularly the declining role of bank lending and the increasing importance of
international financial institutions. Particular attention is paid to the main forms of international cooperation in the field
of green investment during 2024-2025. The findings indicate that the integration of innovative financing instruments,
including green bonds and ESG investment mechanisms, contributes to risk diversification and enhances investment at-
tractiveness. Based on an analysis of financial flows into the renewable energy sector, a mechanism for stimulating cap-
ital investment through the expansion of public—private partnership models is proposed. Such an approach would reduce
risks for donors and investors, mobilize domestic financial resources, and ensure the long-term sustainability and inde-
pendence of Ukraine’s energy system. The study substantiates that the effective application of green financing mecha-
nisms can transform green investments into a powerful instrument for the energy modernization of Ukraine’s economy
during post-war reconstruction, while strengthening the country’s energy independence and environmental security.

Keywords: green investment, ESG investment instruments, financial investment, green bonds, sustainable develop-
ment, public-private partnerships, financial flows, renewable energy, post-war recovery, energy modernization of the
economy.
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3EJIEHI IHBECTHIIII SIK ®IHAHCOBI IOTOKHA TA IHCTPYMEHTH
EHEPTETUYHOI MOJIEPHI3AIII EKOHOMIKHU YKPATHU
B YMOBAX IOBO€EHHOI'O BI/IHOBJIEHHSI

Anomauia. Y cmammi 00cniodiceHo meopemuxo-memooono2iyHi ma npuKiaoHi 3acaou 3a1y4enHs 3ej1eH020 THEe-
CMYBAHH K NPOBIOHO20 Opatigepa eKon02iuHOi mpancpopmayii HayioOHAILHOT eKOHOMIKU. AKMYanbHICMb 00CHIONCEeHH S
3YMOGIEHA HEODXIOHICIIO MEXHON02IUHO20 Nepeo3OPOECHHS GIMUUSHAHO20 EHEPLeMUYHO20 CEKMOPY, AKUL 3A3HA8 CYM-
MEBUX PYUHYBAHL BHACIIOOK NOGHOMACWMAOHUX 80cHHUX Oil. [Ipoananizoeano cymuicms ma cmpykmypy MidcHapoo-
HO20 PUHKY Kanimany, Oe 3eleHi iHgecmuyii po3enioaomovcs K Yinbosi (iHaAHCO8I NOMOKU, CHPAMOBAHI HA OeKap-
bonizayilo ma 6npoeadlcents HU3bKogyeneyesux mexnonoziu. [Joeedeno, wo enepeemuuna MoOepHi3ayis eKOHOMIKU 6
YMOBAX NOBOEHHO20 BIOHOBLEHHA MAE BI0DYBAMUCS BUKTIOUHO HA NPUHYUNAx €6ponelicbKozo 3e1eH020 Kypcy ma KoHyen-
yii cmanoco pozeumxy. Komniexcno 0ocniodceno ounamixy ckaady ma CmpyKmypu iHeecmuyiti y 8i0H0II08AHY eHepae-
muxy Ykpainu 3a Ooiceperamu ginancysanns énpoooexc 2022-2025 pp. BuseieHo cmpyKkmypHi 3pyuieHHs 6 iHee-
CIMUYIUHOMY KAIMAMI, CAPUYUHEH] 3HUINICEHHAM YACTKU OAHKIBCLKO20 KPeOUMY8aHHs mMa 3pOCHAHHSM POL MINCHAPOO-
HUXx Qinancosux incmumyyii. 30Kpema, NPOananiz08ano udU MiXCHApoOOHo20 cniepobimuuymea 3a 2024-2025 pp. Ilo-
Ka3ano, wo inmezpayis iHHOBAYIIHUX THCIPYMEHMIB, maKux axK 3eiaeni oonieayii ma incmpymenmu ESG-ineecmysanns,
0o36os5€ Ousepcugixysamu pusuxu. Ha ocHosi ananizy inancosux nomokie y cekmop, aKum € 6i0HO8II0BAHA eHepe-
MUKa, 3anponoOHOBAHO MEXAHI3M AKMUBI3AYIl Kanimanio8Kia0e b Yepe3 po3WUperHs Mooeiel, Ha SKux bazyemocs dep-
JrcasHo-npueamue napmuepcmeo. Lle 003sonume minimizyeamu pusuxu 0iisi OOHOPI6, MOOINIZy8amu 6HympiuHi QiHaH-
co6i iHgecmuyii ma 3abesneuumu 00620CMPOKOBY CIMILIKICMb I He3a1edcHicb enepeemuyHoi cucmemu Yxpainu. O0TpyH-
mo8aHo, wo eghekmusHe UKOPUCMAHHS IHAHCOB020 MeXAHI3MY 00360IUMb NEpem8oOpumu 3eieHi ineecmuyii Ha Oiegi
¢inancosi nomoxku ma iHCMpYMeHmu eHepeemu4Hoi MOOepHI3ayii eKOHOMIKU VKpainu 8 ymMoeax no80€HHO20 8IOHOG-
JIeHHS, 2apanmyIody ii eHepeemuiry He3anedCHiCmb ma eKon02iuHy Oe3nexy.

KurouoBi ciioBa: 3eneHe iHBecTyBaHHs, iHcTpyMeHTH ESG-iHBecTyBaHHs, (hiHAHCOBI IHBECTHILIT, 3eJIeH] o0irarii,
CTaJuii PO3BHUTOK, IEP)KaBHO-NPUBATHE MapTHEPCTBO, (DIHAHCOBI MOTOKHW, BiJHOBJIIOBAaHA EHEPreTHKAa, MOBOEHHE
BIJIHOBJICHHSI, €HEPIreTHYHA MOJIEPHI3allisi EKOHOMIKH.
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Formulation of the problem. In the current context For Ukraine, the issue of attracting green investment
of global climate change, green investment has become is particularly relevant in the context of martial law and
increasingly important as one of the key instruments for the future post-war reconstruction process. Extensive
achieving sustainable development. Rising environmen- damage to energy infrastructure, the need to diversify
tal risks, stricter decarbonization requirements, and the energy supply sources, and the necessity of strengthen-
need to meet sustainable development goals are driving ing energy security require substantial financial re-
the allocation of investment resources toward renewable sources and the implementation of modern financing
energy projects, energy efficiency initiatives, and the en- mechanisms. At the same time, the development of the
vironmental modernization of the economy. In the coun- renewable energy sector is viewed not only as a means
tries of the European Union, green investment has al- of ensuring the country's energy independence but also
ready become an important component of economic pol- as an important driver of economic growth, job creation,
icy and a mechanism for implementing the objectives of and Ukraine's integration into the European economic
the European Green Deal, which sets strategic develop- area.
ment priorities for the coming decades. Despite its significant natural potential for the de-

velopment of solar, wind, and bioenergy, the process of
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attracting green investment in Ukraine remains insuffi-
ciently effective. The main barriers include a high level
of investment risk, shortcomings in government support
mechanisms, limited access to international financial re-
sources, and the underdevelopment of the green finance
market. In this regard, examining the current state of
green investment in Ukraine’s renewable energy sector
and identifying strategic directions for its expansion in
line with global energy transition trends has become par-
ticularly important. The need to establish an effective
system for attracting green capital highlights the im-
portance of further research in this field and the devel-
opment of practical recommendations aimed at improv-
ing its effectiveness.

Despite the significant natural potential for the de-
velopment of solar, wind, and bioenergy, the process of
attracting green investment in Ukraine remains insuffi-
ciently effective. Among the main constraints are high
investment risks, imperfect state support mechanisms,
limited access to international financial resources, and
insufficient development of the market for green finan-
cial instruments. In this regard, it is particularly im-
portant to study the current state of green investment in
Ukraine’s renewable energy sector and to identify stra-
tegic directions for its revitalization in line with global
trends in the energy transition. The need to establish an
effective system for attracting green capital necessitates
further scientific research in this field and the develop-
ment of practical recommendations for its improvement.

Analysis of recent research and publications. The
issue of green investment and the financing of environ-
mentally sustainable economic development has at-
tracted considerable attention from both domestic and
international scholars. In contemporary economic liter-
ature, green investment is widely regarded as an im-
portant instrument for achieving sustainable develop-
ment goals, reducing greenhouse gas emissions, and
promoting the structural modernization of national
economies. Particular attention is devoted to the study
of financing mechanisms for renewable energy projects,
the development of green bond markets, and the integra-
tion of Environmental, Social, and Governance (ESG)
principles into investment activities.

The theoretical and methodological foundations of
green investment have been examined in the works of
Blavt A. and Bondarenko L. [1], who investigate the es-
sence of green investment, the characteristics of invest-
ment flows, and their contribution to sustainable eco-
nomic development. Significant contributions to the de-
velopment of methodological approaches for assessing
the effectiveness of environmentally oriented invest-
ments have been made by Turianska M. M. [6], Chu-
gunov I. Ya., Kaneva T. V., Lyubchak I. S. [7], and other
scholars. Their studies emphasize the importance of in-
tegrating environmental criteria into financial manage-
ment systems and state investment policy.

Specific aspects of attracting investment to
Ukraine's renewable energy sector have been explored
in the works of Rushchyshyn N. M., Hrytsak O. S., No-
ginova N. M. [5], Horbach V. [3], and other researchers.
These studies highlight the need to create a favorable in-
stitutional environment for the development of renewa-
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ble energy, improve state support mechanisms, and ex-
pand cooperation with international financial institu-
tions. Recent research has also focused on the role of
green bonds, climate funds, and other financial instru-
ments in facilitating Ukraine's energy transition [4] and
post-war reconstruction.

The conceptual conclusions of researchers Me-
dynska T. V., Loboda N. O., and others [11] regarding
the optimization of environmental taxation are crucial in
the context of green investing as a component of
Ukraine’s energy modernization and post-war economic
recovery. These processes must be implemented in ac-
cordance with modern environmental standards and re-
quire comprehensive technological modernization based
on the principles of the European Green Deal and energy
efficiency.

Despite the substantial body of academic literature
on this topic, the formation of a comprehensive green
investment system under conditions of wartime chal-
lenges and post-war recovery remains insufficiently ex-
plored. Further research is required to examine trends in
attracting green investment to the renewable energy sec-
tor, assess its effectiveness under current conditions, and
identify strategic development priorities in accordance
with global energy transition trends and European Union
requirements.

The purpose of the article. The purpose of this ar-
ticle is to substantiate the theoretical and methodological
foundations and to develop practical recommendations
for enhancing the attraction of green investments as stra-
tegic financial flows and instruments for the energy
modernization of Ukraine’s economy in the context of
post-war recovery.

Presentation of the main research material. The
global green investment market has demonstrated a
steady growth trend. By the end of 2025, the total vol-
ume of green bonds in circulation exceeded USD 2.5
trillion, indicating a systematic reallocation of interna-
tional capital toward environmentally sustainable assets.
In the context of the full-scale Russian invasion that be-
gan in February 2022, these global trends have acquired
particular significance for Ukraine, as green investment
has become not only an environmental policy instrument
but also a practical mechanism for strengthening energy
security and facilitating the structural transformation of
the national economy.

Systematic attacks on the country’s energy infra-
structure, with total damage estimated at USD 20.5 bil-
lion by the end of 2024, have created the conditions for
a fundamental modernization of the energy sector. Ra-
ther than restoring an outdated centralized system char-
acterized by coal-fired power generation and depend-
ence on imported fuels, Ukraine has a unique oppor-
tunity to develop a modern, decentralized, and resilient
energy system based on renewable energy sources and
integrated into the European Union’s Single Energy
Market.

However, a substantial gap remains between the
country’s existing potential and the actual level of capi-
tal inflows. Bridging this gap requires not only interna-
tional financial support but also a comprehensive under-
standing of the functioning of green financing mecha-
nisms and the factors that continue to limit their effec-
tiveness in Ukraine.



In the current economic environment, attracting in-
vestment has become particularly important for Ukraine,
as investment serves as a key driver of economic growth
and contributes to increasing the country's real GDP. In
its broadest sense, investment is defined as the allocation
of capital to business ventures and other economic ac-
tivities with the objective of generating profit or achiev-
ing social benefits. According to the World Bank, in-
vestment refers to the allocation of capital with the ex-
pectation of generating future income or creating a pos-
itive social impact [1]. The Organization for Economic
Co-operation and Development (OECD) emphasizes
that investment activity is a key mechanism for the
structural transformation of an economy and the en-
hancement of its competitiveness [2].

Green investment represents a relatively new yet in-
creasingly important instrument for economic moderni-
zation in the context of global environmental challenges
and climate change. The United Nations Environment
Programme (UNEP) defines green investment as the tar-
geted allocation of capital to projects and technologies
that generate positive environmental outcomes, contrib-
ute to the reduction of greenhouse gas emissions, and
promote the sustainable use of natural resources. The
European Commission characterizes green investment
as financial flows directed toward achieving climate
neutrality and supporting the transition to a circular
economy.

Unlike conventional investments, which are primar-
ily aimed at maximizing financial returns, green invest-
ment seeks to achieve a dual objective: generating eco-
nomic value while delivering positive environmental
outcomes. This fundamental distinction determines the
specific approach to evaluating the effectiveness of
green investment projects, which must take into account
not only financial performance indicators but also envi-
ronmental and social impacts.

The key characteristics of green investment include
its focus on achieving sustainable development goals,
promoting the adoption of environmentally friendly and
energy-efficient technologies, a long-term payback pe-
riod, and the generation of positive societal externalities.
Green investment is also characterized by the require-
ment to comply with international environmental stand-
ards, ensure transparency in environmental reporting,
and participate in green project certification schemes.

International practice has established clear criteria
for identifying green investment activities. The EU Tax-
onomy defines six environmental objectives: climate
change mitigation; climate change adaptation; the sus-
tainable use and protection of water and marine re-
sources; the transition to a circular economy; pollution
prevention and control; and the protection and restora-
tion of biodiversity and ecosystems. An investment is
considered green if it makes a substantial contribution to
at least one of these objectives while causing no signifi-
cant harm to the others.

Green investment is a component of the ESG invest-
ment concept, which incorporates environmental, social,
and governance criteria into the investment decision-
making process. The United Nations Principles for Re-
sponsible Investment (UN PRI), endorsed by more than
5,000 institutional investors managing assets exceeding
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USD 120 trillion, require the integration of ESG factors
into investment analysis, active engagement with com-
panies regarding environmental practices, and transpar-
ent reporting on portfolio ESG performance.

Green bonds are currently the most standardized
and scalable instrument for raising capital for environ-
mentally sustainable projects. According to the Interna-
tional Capital Market Association (ICMA), a green bond
is a debt instrument whose proceeds are exclusively al-
located to the financing or refinancing of projects that
generate positive environmental outcomes. The funda-
mental distinction between green bonds and conven-
tional corporate bonds lies not only in the earmarked use
of proceeds but also in the requirement to provide trans-
parent reporting on the environmental impacts of the fi-
nanced projects.

Among the principal financial instruments of green
investment are green bonds and climate funds. By 2024,
the global green bond market had exceeded USD 2.5 tril-
lion. Climate funds are specialized financial mecha-
nisms that mobilize resources for projects aimed at cli-
mate change mitigation and adaptation. The largest of
these are the Green Climate Fund, which has mobilized
more than USD 10 billion, and the Adaptation Fund.
[10].

International practice has established four key re-
quirements: the targeted use of funds exclusively for
verified environmental projects; a transparent process
for project selection and evaluation in accordance with
established criteria; effective management of proceeds
through segregated accounts or monitoring systems; and
regular reporting on environmental impacts achieved in
quantitative terms, including CO. emission reductions,
energy savings, and installed capacity.

It is important to recognize that green bonds are not
merely “environmentally labelled” debt instruments.
They operate within a broader institutional ecosystem
that includes the EU Taxonomy, ESG rating agencies,
independent verifiers, and institutional investors that are
required to maintain a specified share of green assets in
their portfolios. It is precisely this institutional frame-
work that generates demand for such securities even
when their yields do not exceed those of conventional
bonds issued by the same issuer. This phenomenon is
commonly referred to as the “green premium”, or
greenium, which often ranges from 5 to 15 basis points
in favor of green securities.

For Ukraine, access to the green bond market re-
mains more of a future opportunity than a current reality.
To date, Ukraine has not issued any sovereign green
bonds, although several Ukrainian banks — most notably
Ukrgasbank — have gained experience in implementing
green lending programs within the framework of EBRD
initiatives [12]. A key systemic challenge is the absence
of a nationally verified green taxonomy aligned with EU
standards, which would enable Ukrainian issuers to ob-
tain independent confirmation of the environmental sta-
tus of their financial instruments. Without such a frame-
work, accessing the institutional capital markets of Lon-
don, Luxembourg, or Amsterdam with a competitive fi-
nancial product remains highly challenging.

At the same time, the experience of neighboring
countries demonstrates that this path is entirely feasible.
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Poland became the first country in the world to issue a
sovereign green bond in 2016, raising EUR 750 million
[12]. Hungary, the Czech Republic, and Romania have
also successfully issued similar instruments, thereby es-
tablishing a stable source of financing for climate-re-
lated programs over a period of 7-15 years. For Ukraing,
such experience carries significant practical importance.
The issuance of a sovereign green bond after the active
phase of the war would serve as a powerful signal to in-
ternational financial markets of the country's commit-
ment to and readiness for a systemic green transfor-
mation.

In the absence of this conventional financial instru-
ment, the domestic investment climate continues to
adapt to the conditions of martial law. In particular, an
analysis of investment flows into Ukraine’s renewable
energy sector since February 2022 reveals a complex yet
relatively structured pattern. As of mid-2025, the total
volume of attracted funds exceeded EUR 14.5 billion
[8], however, the distribution across funding sources re-
mains highly uneven and reflects a critical dependence
on public and international public capital. The European
Bank for Reconstruction and Development (EBRD) oc-
cupies a dominant position, having invested more than
EUR 6.2 billion across various sectors, including en-
ergy, transport, and financial services. The EBRD's
share of total investment inflows amounts to 42.8 % [9],
representing an exceptionally high level of concentra-
tion for an investment market. While the Bank's contri-
bution has been undeniably positive, such reliance on a
single institution creates a structural risk: if the EBRD's
strategic priorities change or the scale of its operations

in Ukraine declines, entire segments of green financing
could be left without adequate support.

The EBRD's role is particularly important not only
as a direct investor but also as a catalyst for mobilizing
additional sources of capital. The credit risk guarantee
mechanism applied by the Bank in cooperation with
Ukrainian commercial banks, including JSC Ukrgas-
bank and JSC Oschadbank, enables these institutions to
finance renewable energy projects that they would oth-
erwise be unable to place on their balance sheets under
wartime conditions. A notable example is the Sokal
Wind Farm project in the Lviv region, developed by
Eco-Optima. Financing of EUR 40 million provided by
Oschadbank became possible due to a green letter of
credit worth EUR 24.8 million issued with EBRD sup-
port [9].

The dynamics of the composition and structure of
investments in Ukraine's renewable energy sector by
funding source during 2022-2025 are presented
in table 1.

Through the Investment Framework for Ukraine,
the European Union provides substantial support for
green projects. The total funding allocated under the
Fund for Ukraine amounts to EUR 50 billion for the pe-
riod 2024-2027, of which EUR 11.8 billion has been al-
located through Pillar 11 for investment projects in 2024-
2025 [15]. In 2024, the European Commission approved
an Energy Rescue Plan providing up to EUR 600 million
in financing for critical energy projects in both the pub-
lic and private sectors, including the restoration of heat
supply systems and the deployment of renewable energy
sources.

Table 1
Structure of Investment in Ukraine’s Renewable Energy Sector by Funding Source, 2022-2025*
Funding Sources Investment_\/_olume Share (%) Main Areas of Investment
(EUR million)
EBRD 6 200 42,8 Energy security,
decentralization
Ukraine Facility 1200 8.3 Critical infrastructure,
renewable energy
Elementum Energy 1500 10,3 Wind and solar energy
Notus Energy 452 3,1 Wind energy
Ukraine Energy Support 1150 7.9 Generat_lon capacity
Fund restoration
DTEK & Octopus Solar energy with battery
100 0,7
Energy storage
Other private investors 3898 26,9 Various technologies
TOTAL 14 500 100

*Note. Table 1 Compiled by the author based on source [2]
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The Ukraine Energy Support Fund, which as of July
2025 had attracted 33 donors from 22 countries, has mo-
bilized more than EUR 1.15 billion and directs these re-
sources toward the restoration and expansion of genera-
tion capacity [2]. This mechanism represents an im-
portant example of multilateral donor financing, in
which resources are provided not through bilateral assis-
tance but through a common platform with unified
standards for project verification and reporting. Such a
financing structure reduces administrative costs for re-
cipients and ensures broader geographical coverage of
donors.

Private foreign capital currently accounts for a con-
siderably smaller share, approximately 13.4 % of the to-
tal investment volume, although several individual cases
are particularly noteworthy. Elementum Energy, which
operates a network of 29 power plants with a total in-
stalled capacity of 636 MW, remains the largest foreign
private investor, with a portfolio exceeding EUR 1.5 bil-
lion [9]. The fact that the company continues its opera-
tions and is even expanding its portfolio despite the full-
scale war sends an important signal to other potential in-
vestors: Ukraine's renewable energy sector retains its
commercial attractiveness even under extremely chal-
lenging conditions.

Since 2019, the German company Notus Energy has
been actively developing renewable energy projects in
Ukraine, with a particular focus on wind power genera-
tion. The company's flagship project is a 300 MW wind
farm in the Odesa region with a total investment value
of EUR 452 million [2].

Domestic bank lending demonstrates a significant
gap between demand and supply. According to the Na-
tional Bank of Ukraine, between June 2024 and May
2025, the Ukrainian banking sector received 4,500 ap-
plications from businesses seeking financing for energy
projects, with a total value of UAH 86.4 billion. How-
ever, only UAH 18.2 billion was ultimately financed,
representing less than one-quarter of the reported de-
mand [2]. This gap reflects not so much a shortage of
liquidity within the banking system as the absence of ef-
fective risk-sharing mechanisms among the govern-
ment, international financial institutions, and commer-
cial banks.

The concept of ESG investing, which integrates en-
vironmental, social, and governance criteria into the in-
vestment decision-making process, becomes particu-
larly complex under conditions of armed conflict. The
United Nations Principles for Responsible Investment
(UN PRI), endorsed by more than 5,000 institutional in-
vestors managing assets exceeding USD 120 trillion [9],
require signatories to integrate ESG factors into invest-
ment analysis. However, the standard methodologies
underlying these principles were developed without tak-
ing into account the realities of an active military con-
flict.

The solar energy sector provides a particularly illus-
trative example. As of mid-2025, the National Energy
and Utilities Regulatory Commission (NEURC) had
registered 2,427 producers of electricity from renewable
energy sources, of which 2,099 were solar power plants
[2]. However, a significant proportion of these facilities
are located in regions exposed to elevated wartime risks,
including the Kherson, Zaporizhzhia, Donetsk, and
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Kharkiv regions, where even basic monitoring of elec-
tricity generation and the technical condition of equip-
ment is constrained by security restrictions. For an insti-
tutional investor required to provide EU regulators with
annual reports on the climate impact of its green assets,
such uncertainty represents a significant barrier.

At the same time, the wartime context is generating
new ESG criteria that have not yet been incorporated
into standard international methodologies. The decen-
tralization of the energy system as a factor enhancing re-
silience to external attacks represents a distinctly
Ukrainian concept that simultaneously combines envi-
ronmental (renewable energy sources), social (the unin-
terrupted provision of critical services), and governance
(strengthening municipal autonomy) dimensions.

Adapting international ESG standards to the condi-
tions of armed conflict is not merely a technical task for
rating agencies and independent verifiers. It represents a
strategic challenge for the entire international green in-
vestment structure . With appropriate diplomatic and an-
alytical efforts, Ukraine could play an active role in
shaping new standards rather than merely serving as
their passive recipient.

Historically, Ukrainian cities had limited autonomy
in energy-related matters due to a highly centralized
governance system. However, the war has compelled lo-
cal authorities, including city mayors, to assume a criti-
cal role in ensuring electricity supply and to become key
actors on the front line of the energy crisis. Wartime ex-
perience has demonstrated the considerable value of de-
centralization, as empowered local authorities have been
able to respond effectively to community needs and al-
locate resources accordingly.

The city of Mykolaiv, located in southern Ukraine
near the front line, provides a striking example of mu-
nicipal initiative in the field of renewable energy. The
city has installed 5.5 MW of its own generating capacity —
a combination of diesel generators, solar photovoltaic
systems, and battery storage systems — to ensure elec-
tricity supply to critical infrastructure facilities such as
water pumping stations. In May 2025, the Nordic Envi-
ronment Finance Corporation (NEFCO) approved a
grant of EUR 7.2 million [2] to expand the project to
several water supply infrastructure facilities in Myko-
laiv.

The city of Vinnytsia, located in central Ukraine,
supports the integration of renewable energy sources
into its district heating system and is actively advancing
plans to construct a municipal waste-to-energy plant.
The proposed 10 MW facility is intended to convert mu-
nicipal solid waste into electricity and heat, generating
approximately 80 GWh annually. The feasibility study
has already been completed, and the city is currently
seeking approximately USD 30 million in investment
through a public-private partnership [9].

Several solar power plants are currently operating in
the Khmelnytskyi region, with a combined capacity of
approximately 14.9 MW, located on municipally owned
land. The deployment of battery storage systems along-
side photovoltaic installations forms part of the region's
strategic approach to enhancing energy resilience.

Examples of municipal renewable energy projects
in Ukraine during 2024-2025 are presented in table 2.
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Table 2
Municipal Renewable Energy Projects in Ukraine, 2024-2025*
City Project Type Capacity Investment
Mykolaiv Solar POWEr + BESS for water 5 MBt + 1 MBT'Toa USD 7.8 million
utility infrastructure
Vinnytsia Waste-to-energy plant 10 MBT USD 30 million
Khmelnytskyi Solar power plants 14,9 MBt -
*Note. Table. 2 Compiled by the author based on source [9]
Table 3
Types of International Cooperation in the Field of Green Investment, 2024-2025*
. Partner Country of Investment

Project Companies Origin Volume Technology Expected Outcome

RISE DTEK, Octopus . EUR 100 Solar energy + 100 projects over 3
. Ukraine, UK i
Initiative Energy million BESS years
SMR-160 Energoatomand | aine USA TBD Nuclear (SMR) | Strengthening energy
Holtec security
Notus Wind Notus Energy Germany EU_R_452 Wind 300 MW in the
Farm million Odesa region
Elemeqtum Elementum International EUR 1_,500 Wind and solar 636 MW in operation
Portfolio Energy million energy
The Sokal Eco-Optima, Ukraine, USD 43.2 Wind Lviv region
Project EBRD International million g
BEss DTEK | DTEK, Ukrainian Ukraine USD 76.5 Energy storage | 200 MW by 2030
banks million

*Note. Table 3 Compiled by the author based on source [9]

An analysis of completed municipal projects indi-
cates that this model has significant potential for repli-
cation across other Ukrainian cities. Key success factors
include the political commitment of local authorities, ac-
cess to international financing in the form of grants and
concessional loans, technical support from donors and
international financial institutions (IFIs), as well as com-
munity participation in project planning and implemen-
tation. Scaling up this model requires the development
of standardized project frameworks for different catego-
ries of cities, methodological support from the Ministry
of Energy and the Association of Ukrainian Cities, and
the simplification of procedures related to permitting
and grid connection.

Ukraine's cooperation with international partners,
particularly the United States and the European Union,
is critical to the successful transformation of the energy
sector. In May 2025, the U.S. — Ukraine Mineral Re-
sources Agreement was signed, granting the United
States preferential access to Ukraine's valuable natural
resources and linking future assistance to the sharing of
revenues generated from substantial reserves of rare
earth minerals, oil, natural gas, and other hydrocarbons.
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The Ukrainian company Energoatom and Holtec In-
ternational signed a cooperation agreement aimed at de-
ploying SMR-160 small modular reactors in Ukraine to
strengthen the country's energy security. DTEK, in part-
nership with the British company Octopus Energy,
launched the Resilient Independent Solar Energy initia-
tive to support the development of renewable energy in
Ukraine. The initiative aims to attract EUR 100 million
in financing for 100 solar energy projects equipped with
battery storage systems over the next three years.

Types of international cooperation in the field of
green investment are presented in table 3.

An analysis of international cooperation demon-
strates active technology transfer across several key ar-
eas. First, this includes small modular reactor (SMR)
technologies, where the partnership with Holtec Interna-
tional involves not only the supply of equipment but also
the transfer of operational and maintenance expertise re-
lated to next-generation nuclear facilities. Second, it en-
compasses battery energy storage systems (BESS) based
on lithium-ion technology, through which Ukrainian
companies gain access to advanced energy management
solutions and grid integration technologies. Third, it in-
cludes wind turbines with capacities ranging from 3



to 5.5 MW, where the gradual localization of selected
manufacturing processes is taking place.

The development of domestic manufacturing capac-
ity for renewable energy equipment is an important fac-
tor in reducing import dependence and creating added
value within the Ukrainian economy. Friendly Wind
Technology has commissioned a new wind turbine man-
ufacturing facility in Zakarpattia and plans to produce
up to 20 wind turbines annually, each with a capacity
ranging from 4.8 to 5.5 MW [12]. The company is cur-
rently the only domestic manufacturer of multi-mega-
watt wind turbines in Ukraine.

KNESS Group, which has specialized since 2015 in
the production of steel structures and inverter equipment
for photovoltaic power plants, has supplied equipment
for the construction of 258 solar power plants and
13,000 low-voltage units, demonstrating the capacity of
Ukrainian manufacturers to produce internationally
competitive equipment.

Despite significant progress in attracting green in-
vestment, the systemic gap between investment needs
and actual capital inflows remains substantial. The Na-
tional Energy and Climate Plan through 2030 envisages
increasing the share of renewable energy sources in final
energy consumption to 27 %, which will require invest-
ments estimated at between USD 41.5 billion and USD
50 billion. The approved auction quotas for 2025-2029
cover only 5 % of the required solar generation capacity
and 30 % of the required wind generation capacity [15].

Regulatory instability remains the most critical bar-
rier to investment. In the late 2010s, highly attractive
feed-in tariffs for renewable energy sources triggered a
rapid expansion of the sector. However, subsequent ret-
roactive tariff reductions and the accumulation of unpaid
obligations to producers during 2020-2021 undermined
investor confidence. Attempts to transition to an auc-
tion-based support mechanism were delayed for several
years, and when pilot auctions were eventually con-
ducted in late 2024 and 2025, they failed to attract sig-
nificant investor interest due to political uncertainty and
shortcomings in the auction design.

Currency restrictions introduced under martial law
constitute another significant barrier. Investors remain
concerned about their ability to repatriate returns in for-
eign currency, while the National Bank of Ukraine's pol-
icy rate, which stood at 15 % in early 2026, makes do-
mestic financing for renewable energy projects consid-
erably more expensive than financing obtained through
international financial institutions.

Infrastructure challenges are related both to the
physical condition of power grids and to transportation
infrastructure. Ukraine’s electricity networks require
large-scale modernization to integrate substantial vol-
umes of renewable energy characterized by variable
generation patterns. Transportation infrastructure also
requires improvement to facilitate the delivery of large-
scale equipment, including wind turbines and transform-
ers, to construction sites, particularly in remote regions.
The presence of landmines and the need for demining
prior to the commencement of construction activities in-
crease both project costs and implementation timelines.

Labor shortages are becoming increasingly acute
amid the demographic crisis and migration processes.
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The recovery of the energy sector will require the mobi-
lization and training of a new generation of workers,
ranging from construction personnel to power system
operators. The shortage of specialists in advanced tech-
nologies, including SMR, BESS, and hydrogen technol-
ogies, necessitates cooperation with international part-
ners to provide training programs and professional in-
ternships for Ukrainian specialists abroad.

The strategic approach to overcoming these barriers
should be based on three interconnected directions. The
first is the establishment of a stable and predictable reg-
ulatory environment, without which no financial incen-
tives can ensure an adequate investment climate. The
second is the implementation of effective risk mitigation
mechanisms, including guarantee funds, political risk
insurance, and currency guarantees. The third is the de-
velopment of a domestic technological and manufactur-
ing base through the localization of production and the
establishment of research centers, which will make it
possible to retain added value within the national econ-
omy.

Conclusions and directions for further research.
An analysis of Ukraine’s green investment mechanisms
in the context of post-war recovery reveals a profound
contradiction between the scale of investment needs and
the actual capacity to meet them through existing finan-
cial instruments. On the one hand, Ukraine has already
accumulated considerable experience in attracting exter-
nal capital, securing more than EUR 14.5 billion since
2022, and has demonstrated successful renewable en-
ergy projects across regions ranging from Lviv to Odesa.
On the other hand, systemic dependence on international
public financing, regulatory instability, and the absence
of a domestic green bond market continue to leave the
country vulnerable to shifts in the priorities of external
partners.

Green bonds and ESG financing instruments are not
merely technical financial mechanisms but institutional
bridges connecting Ukrainian reforms with the global
green investment market. Their effective implementa-
tion requires simultaneous action at several levels: leg-
islative, through the introduction of a green taxonomy;
regulatory, through ensuring stability and predictability
of support mechanisms; and institutional, through the
development of verification and auditing infrastructure.

The municipal level has demonstrated its effective-
ness as a platform for green transformation under mar-
tial law. Local communities, empowered by decentrali-
zation reforms, have shown a growing capacity to attract
international financing and strengthen their own energy
resilience. The experience accumulated to date requires
systematic scaling, as it represents not merely a local
phenomenon but a model for a new architecture of
Ukraine’s energy system.

For Ukraine, the green transition is not a choice be-
tween environmental objectives and economic interests.
Rather, it is the only realistic strategy for building a
competitive, energy-independent economy integrated
into European Union markets. A country capable of
transforming crisis into a platform for systemic modern-
ization-drawing on international capital, domestic tech-
nological capabilities, and the innovative potential of lo-
cal communities will emerge from the war not merely
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rebuilt, but equipped with advanced technologies and a
stronger foundation for sustainable long-term develop-
ment.
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