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Abstract. Financing innovative renewable energy projects in today's conditions is an
extremely relevant topic, given the global challenges of climate change, the energy crisis caused
by geopolitical conflicts (in particular in Ukraine) or the reorientation of world economies
towards sustainable development.

Financing innovative solutions in the field of RES is a determining factor for the
implementation of the "green" transition, but it is accompanied by a number of barriers:
regulatory instability, limited access to investments, high risks of introducing the latest
technologies. In this context, it is relevant to study effective financing models, opportunities for
international support, as well as a comparative analysis of the experience of Ukraine and
Hungary in order to identify best practices and establish cross-border cooperation in the field
of sustainable energy. The article examines modern approaches to financing innovative
projects in the field of renewable energy in the face of global challenges, in particular the energy
crisis, climate change and martial law in Ukraine. The main sources of financing, including
international aid, banking instruments, green bonds and private investments, are considered.
Particular attention is paid to the role of state support and development of innovative
technologies, such as microgrid systems, energy-saving technologies.

Key barriers and prospects for the development of innovative RES in the context of
sustainable development and European integration have been identified.

Keywords: innovation, bank, financial transaction, economic relations, business, foreign
experience, cooperation, enterprise.
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eHepreTUKHU B yMOBaX CbOr0JeHHA

AHoTania. Y cydyacHUX yMOBax TIJI00aJbHUX KJIMAaTUYHUX 3MiH, 3pOCTaHHA
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Ba*KJIMBOCTI.
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iHCTpyMeHTOM 3abe3MeyeHHs] eHepPreTU4HOoi 6e3neku. B yMoBax moBHOMacmITabHOi BiHU B
YkpaiHi 3Ha4HO 3pocja noTpeba y JAeleHTpali30BaHUX, aBTOHOMHHUX i CTaJUMX JpKepesiax
eHeprii. YropmuHa, 3i cBOro 00Ky, @pardHe MOJepHi3yBaTU eHEpPreTUYHy CUCTEMY,
pPO3LIUPIOIOYM Y4YacTb Yy €BpONENCcbKUX GIHAHCOBUX IHCTPyMEHTaX Ta KJAiMaTUYHUX
iHiiaTHBax.

@®inaHcyBaHHSA iHHOBalLilHUX pilleHb y chepi BJE € BU3HAYa/IbHUM YUMHHUKOM [IJisl
peasizarii "3esieHOro" nepexo/y, 0lHaK CynpoBO/PKYETbCSI HU3KOI0 Oap’€piB: peryisiTOPHOIO
HeCcTabi/IbHICTIO, 0OMeXKEeHUM AO0CTYIOM /10 iHBECTULil, BACOKMUMHU PU3UKAMHU BIPOBA/I>KEHHS
HOBITHIX TEXHOJIOTiH. Y IIbOMYy KOHTEKCTi aKTyaJIbHUM € J0C/iP)KeHHS e PeKTUBHUX MoJeseil
¢diHaHCYBaHHS, MOXJIMWBOCTEN MDKHApOAHOI MiATPHMKH, a TAKOX MOPIBHSJIBHOTO aHasi3y
JOCBiAy YKpalHU Ta YrOplIMHU 3 METOH BUABJIEHHS KpallUX NPaKTUK Ta HaJlaroJKeHHs
TPaAHCKOPJOHHOIO CNiBpOOITHUILITBA y cepi cTa/0l eHepreTHKH.

Y cTaTTi npoaHasi30BaHO CyyacHi MexaHi3MU Ta BUKJIWKHU QiHAHCYBaHHSA IHHOBaLiMHUX
NpOEKTIB y cdepi BifHOB/IIOBaJIbHOI eHepreTUKU B YKpaiHi Ta YropumuHi. O6u/Bi KpaiHy,
nepebyBalO4Yy B Pi3HUX €KOHOMIYHHX Ta IeonoJIiTUYHUX YMOBAX, aKTUBHO J0JIy4alOThCA 10
npoueciB eHepreTu4yHoi TpaHcdopMallii B paMmkax peasisanii eBponercbKoi KaiMaTHU4HOI
MOJIITUKKU Ta NepPexoAy /10 CTanol eHepreTUku. BucBiTiieHo ocobsuBocTi ¢piHaHcyBaHHA B/IE-
NPOEKTIB y KOXHIM i3 KpaiH: B YKpaiHi — Ha TJIi BOEHHOrOo KOHQJIIKTY, pyWHYBaHH:
eHepreTU4YHoi iHPpPaCTPyKTypH Ta NMOTPeOU Yy AelleHTpasi30BaHUX CHCTeMax >KUBJIEHHS; B
YropuwHi — B KOHTEKCTi iHTerpaunii A0 €BpolelCbKUX MeXaHi3MiB ¢iHaHCYBaHHA Ta
[parHeHHdA 3MEHIIWUTH 3aJIeXKHICThb BiJ IMIOPTOBAaHUX €HEpProHOCIIB. PO3r/ifgHYTO OCHOBHI
Jokepesia  ¢GiHaHCYBaHHS: MiKHapoAHi nporpamMu gomnoMoru (3okpema s YKpaiHM),
iHcTpyMeHTH E€C, 6aHKIBChKI KpeJJUTH, «3eJieHi» obutiraliii, my6/iuHO-NpUBaTHe NAPTHEPCTBO.
3BepHeHO yBary Ha iHHoBaliiHi pimeHHs y cdepi BJE, saki BOpoBaKyTbcsi ab0 MalwThb
MOTeHIlia/1 BIPOBA/[XKEHHSI B 060X KpaiHaX, BKJIKYHO 3 po3BUTKOM Smart Grid, akymy.irorounx
cucteM, OioeHepreTHUKM Ta BOJHEBOI eHepreTUKU. 3po0JIeHO TMOPiBHAJBbHUWA aHaJi3
3aKOHO/aB4o0i Ta piHaHCOBOI NiTPUMKHM iHHOBaLiK y cdepi B/IE, BU3HaUeHO cCUJbHI Ta ci1abKi
CTOPOHU QiHAHCOBO-IHCTUTYLIMHOTO cepef0BUILA. Y MiZICYMKY HaroJoueHo Ha HeoOXiHOCTi
IIOCUJIEHHS] perioHaJIbHOTO CHiBpOGITHULNTBA MiX YKpaiHo Ta YropuuHow y cdepi
iHHOBalillHOI «3eJieHOI» eHepreTUKW Ta ajamnTanii ¢iHaHCOBUX MeXaHi3MiB [0 Cy4acHUX
BUKJIMKIB.

KirouoBi ciioBa: iHHOBallis, 6aHK, ¢piHaHCOBA onepalyisi, eKOHOMIYHi BiIHOCHHHU, Bi3HeC,
3apyO6i>KHUU AOCBiA, CIIBPOOITHULITBO, NiIIPHUEMCTBO.

Introduction

The problem statement is due to the need to intensify innovation activity in Ukraine to
increase the competitiveness of the national economy and at the same time, ensure its
sustainable development. Taking into account the current conditions of globalization and rapid
technological changes, it is renewable energy enterprises that have flexibility and ability to
quickly adapt and play an important role in the implementation of innovative projects.
However, among the key constraints on the innovative development of these enterprises is the
limitation of financial resources, in particular bank financing. Particular attention should be
paid to the study of international experience, in particular Hungary, in supporting the
innovative activities of such enterprises through effective bank financing mechanisms, which
have achieved significant success. Hungary has valuable experience in building a system of
financial support for the innovative development of renewable energy enterprises, which may
be relevant for Ukraine.

The study was carried out in accordance with the research work of the Department of
Management and International Entrepreneurship of Lviv Polytechnic National University on
the topic "Resource and information support of models of development of national economies
and their subjects in the global economic system", State registration number: 0121U108836.
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A lot of works are devoted to investment opportunities in the energy sector of Ukraine.
Akymenko O., Kostyuchenko I. (2020) focus on the prospects for the introduction of alternative
energy sources. [1]. Kubatko, O. (2024) and Kalinichenko, L., Treus, A., Lin, D. & Mishchenko, J.
consider the directions of improving the energy system of the national economy on the basis of
the contribution of alternative energy to the system of energy sustainability of the country [2].
They note that alternative energy will contribute to the creation of new jobs and the
development of new sectors of the economy related to the production, development and
operation of alternative energy sources. S. Yarmus (2025) identifies a number of factors
influencing the development of alternative energy in modern conditions [6]. But having
analyzed many works of both domestic and foreign scientists, we can say that the issue of bank
financing of innovative renewable energy projects in modern conditions remains little studied.

The purpose of this article is to study the experience of Hungary in the field of bank
financing of innovative projects of renewable energy enterprises and to develop
recommendations on the possibilities of its application in Ukraine, in particular in the activities
of the country's leading banks.

To achieve this goal, it is necessary to solve the following tasks:

e to reveal the essence and features of bank financing of innovative renewable energy
projects;

e to analyze theoretical approaches to financing innovation activities of relevant enterprises
and the role of banks in this process;

e to investigate Hungary's experience in the field of state support and mechanisms of bank
financing of innovative alternative energy projects;

e tocarry outa microeconomic analysis of banks' activities in the field of enterprise financing
and to study the possibilities of applying the Hungarian experience;

e todevelop practical recommendations for banking institutions and government agencies to
intensify bank financing of innovative renewable energy projects in Ukraine, taking into
account the experience of Hungary.

In the process of research, the following research methods were used: comparative
analysis, statistical analysis, system approach, generalizations and expert assessments.

The practical significance of the results obtained lies in the possibility of using the
developed recommendations by banking institutions of Ukraine to improve the mechanisms
for financing innovative renewable energy projects, as well as by state bodies in the formation
of a policy to support innovative projects.

Results

In the context of the transformation of energy systems and the implementation of global
sustainable development goals, financing innovative projects in the field of renewable energy
(RSE) becomes strategically important. A special role in this process is played by banking
institutions, which ensure the accumulation, transformation and effective allocation of financial
resources in appropriate investment initiatives.

The economic essence of bank financing of innovative RES projects is the organizational
and financial support of the process of introducing the latest technologies through the provision
of credit resources, preferential financing, participation in public-private partnership projects
and attraction of foreign capital.

Banks not only act as creditors, but also actively interact with international financial
institutions, form partnership programs to support energy initiatives, participate in the
issuance of green bonds and specialized investment funds.

In Fig.1, we will depict the main aspects of the economic essence of bank financing of
innovative renewable energy projects.
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Aspects

1. Financial intermediary function of banks
Banks act as key intermediaries between capital owners (depositors) and innovative
projects that need financing. They assess risks, creditworthiness, and repayment
prospects, and decide on financing.

2. Targeted investment in innovation
Bank financing is aimed at supporting technological innovations: solar, wind,
geothermal power plants, bioenergy, hydrogen plants, energy storage systems, etc.
Such projects have high initial costs, but provide long-term environmental effects and
profitability.

3. Attraction of international and "green" capital
Banks (especially state or specialized) perform the function of attracting foreign
I investments, funds from international financial institutions (EBRD, EIB, World Bank),
green bonds, etc.

4. Managing the risks of innovation finance
Innovative projects in RES are usually associated with a high level of risks: technical,
market, and regulatory. Banks use guarantee, insurance, credit ratings, preferential
lending, and subsidies to reduce these risks.

5. Multiplicative effect on the economy
Bank financing of such projects contributes to:

. growth of investment activity;

. creating new jobs in the "green" economy;
. development of local production chains;

. decarbonization of the enerayv sector.

Fig.1. Main aspects of the economic essence of bank financing of innovative renewable energy
projects
Notes: grouped by authors by [2; 3-6]

Innovative projects in the field of RES, in particular those related to the use of solar,
wind, geothermal, hydro and bioenergy, are characterized by a significant amount of initial
investments, a long implementation period and a high risk profile. Therefore, banks also
perform the functions of expert assessment of the financial viability of projects, forecasting
profitability, minimizing risks, and structuring financing taking into account the specifics of the
industry.

At the same time, the development of bank financing in the field of RES is an important
condition for strengthening the energy independence of countries, improving energy efficiency,
stimulating economic growth and fulfilling international decarbonization obligations.

The participation of banks in the financing of innovative energy projects provides a
multiplier effect:

e promotes the development of related industries;
e contributes to the creation of new jobs;
e contributes to the formation of the national market of "green" energy.

As you can see, bank financing is a key element of institutional support for energy
transformation. Its economic essence lies not only in providing financial resources, but also in
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the formation of new financial mechanisms that meet the challenges of greening and
digitalization of the modern economy.

First of all, we aimed to research, analyze and invite Ukraine to pay attention to the
Hungarian experience of bank financing. Financing of innovative projects in the field of
renewable energy largely depends on a combination of macro- and microeconomic factors, the
regulatory environment, the availability of financial resources, as well as the institutional
capacity of the banking system. The analysis of the situation in Ukraine and Hungary makes it
possible to identify common and different elements of the impact on bank lending of RES
projects. In Table 1, we will group the factors influencing bank financing of innovative
renewable energy projects in Ukraine and Hungary.

Table 1
Factors influencing bank financing of innovative renewable energy projects
in Ukraine and Hungary
Influencing Ukraine Hungary
factors
Regulatory It is characterized by the instability | It has a stable regulatory
Regulation and | of the regulatory field (changes in | environment  with  effective
Public Policy the feed-in tariff system, delays in | support from state financial
payment to RES producers), which | institutions  (e.g.  Hungarian
reduces the confidence of banks | Development Bank), the
and investors. At the same time, the | introduction of green subsidies
adoption of the National Energy | and a transparent permitting
Efficiency Action Plan and Energy | procedure.
Strategy until 2035 sets strategic
guidelines.
Availability of Limited access to long-term|It has favorable terms of

banking resources

lending, high cost of capital, lack of
sufficient internal guarantees and
insurance reduce banks' activity in
lending to RES.

cooperation with the European
Investment Bank, the EBRD and
other EU funds, which increases
the liquidity of the banking sector
and simplifies lending in the field
of green technologies.

The level of Banks have limited experience in | Banks are actively implementing
development of | structured financing of innovative | ESG criteria in lending policy,
the banking projects. The lack of standardized | have experience in working with
system and risk assessment models for RES | project financing, and specialized

experience in RES | projects complicates decision- | product lines to support RES.

financing making.

Political and Military conflict, macroeconomic | Despite some political tensions
macroeconomic | instability and inflation risks | over the EU's environmental
risks negatively affect the investment | policy, the country remains
attractiveness and | economically stable with

creditworthiness of enterprises.

relatively low risks for investors.

International
integration and
donor support

Active participation in
international initiatives
(REPowerEU, IRENA, UKEF), but
the implementation of donor
projects requires transparency and
effective monitoring mechanisms.

It has a clearly integrated policy
within the framework of the
European Green Deal, with a high
level of coordination with EU
financial instruments.

Notes: formed by the authors according to [4; 6-7]
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The development of renewable energy as a component of the energy transition to a
carbon-neutral economy requires effective financial support, primarily through banking
institutions. Therefore, it is necessary to pay attention to the conditions of bank financing of
innovative renewable energy projects both in Ukraine and in Hungary (Table 2).

The terms of bank financing of such projects largely determine the pace of
implementation of the latest energy technologies, as well as the investment attractiveness of
the industry. The study of the situation in Ukraine and Hungary allows us to identify key
differences and opportunities for optimizing the financial environment.

Table 2.
Conditions for bank financing of innovative renewable energy projects in Ukraine and
Hungary
Conditions

1. Lending structure and financial instruments:

Ukraine: Short- and medium-term loans with
high interest rates (usually 18-25% per
annum) dominate, limited access to project

Hungary: Long-term project financing with
fixed rates of 2-6% per annum, supported by
government programs (e.g. "Green Program™

financing. The main source remains
commercial banks, often with the
involvement of donor guarantees.

from the MFB) and EU structural funds, is
widely used.

2. Loan terms

\ Showman H Ukraine H Hungary \
\Interest rate H 18-25% per annum H 2-6% per annum \
\Loan term H 3-5 years (mostly) H 7-15 years old \

[ToyaTKOBUI BHECOK

—400
(equity) 20-40%

10-20%

Strict requirements: real
estate, equipment

Flexible conditions, the
possibility of state guarantees

Vacations for 1-3 years are
provided

\Warranties/Assurances

Vacation Opportunity Surveyed

Hryvnia, sometimes

Financing currency dollar/euro

Mostly euros

3. State participation and incentives
Ukraine: Lack of permanent government | Hungary: There are interest rate subsidy
programs to offset interest rates or provide | programs, partial compensation  for
preferential loans for RES innovations. | investments, preferential lending through

International technical assistance programs
are partially functioning.

state-owned development banks (MFB, OTP
Green Finance).

4. Conditions for access to international funding

Ukraine: There is access to funding from the
EBRD, IFC, NEFCO, but complex bureaucratic
procedures and high reporting requirements.
Funding is often limited to pilot projects or
large businesses.

Hungary: Direct integration with EU
financial mechanisms, simplified system of
grants and sub-lending, extensive
participation in Horizon Europe, LIFE, etc.

Notes: grouped by [1; 4; 7]
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Fig. 2-4. Let's illustrate a comparison of the key conditions of bank financing of
innovative renewable energy projects in Ukraine and Hungary according to three indicators:
% average interest rate (Fig. 2);
% loan term (Fig. 3);

» down payment (Fig. 4).
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Fig. 2. Comparison of key terms of bank financing of innovative renewable energy projects in
Ukraine and Hungary at the average interest rate

Notes: Generated by [7]
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-
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Fig. 3. Comparison of key terms of bank financing of innovative renewable energy projects in
Ukraine and Hungary by loan term

Notes: Generated by [7]
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Fig. 4. Comparison of key conditions for bank financing of innovative renewable energy
projects in Ukraine and Hungary by down payment
Notes: Generated by [7]
Let us also pay attention to the financed successful innovative projects of renewable
energy in western Ukraine (Table 3).
Table 3

Main funded RES projects in western Ukraine

Ne Name of the company / Enerav Tvpe Region Power Source of
M project gy typ g (MW) funding
. Ukrgasbank +
i Crystal Solar Solar Lviv 6.5 EBRD
\ Solar energy of Ternopil H Solar H Ternopil H 4.0 H Oschadbank
3 Solar Carpathian Solar vano- 55 Kredobank
L Frankivsk
4 Carpathian wind Wind Lviv 10.0 UkreXIg:Jbank ¥
i . . lvano-
i Wind technology Wind Erankivsk 20 GlZz
. . Ivano- ProCredit Bank
E Danosha Bioenergetics Erankivsk 12 + NEECO
. . . Raiffeisen Bank
1 Gals Agro Energy Bioenergetics|| Ternopil 35 + EBRD
Chervonograd . Deutsche Bank
i (municipal project) Geothermal Lviv i +GIZ
. . . NEFCO +
i ESCO projects Lutsk / Rivne || Geothermal ||Volyn / Rivne - Ukrgasbank

Notes: grouped by authors by [7-8]

Bank financing of innovative projects in the field of renewable energy in the west of
Ukraine was mainly focused on the following areas:

1. Solar energy (SPP): Regions: Lviv, Ternopil, Zakarpattia regions. (Industrial ground-
based solar power plants with a capacity of 1-10 MW; Households and small enterprises (within
the framework of the support of the "green tariff") In particular, the solar power plant "Ternopil
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region SOLAR" (Ternopil region) — partially financed by a bank loan in cooperation with local
investors Banks: Ukrgasbank (green financing), Oschadbank, Kredobank.

2. Wind energy: Regions: Ivano-Frankivsk and Lviv regions, foothills of the Carpathians.
(Pilot wind farms with a capacity of up to 10 MW; study and testing of wind potential in the
Carpathian region.

3. Bioenergetics. Regions: Volyn, Lviv, Rivne regions. (Biogas plants based on agro-
industrial waste (pig farming, corn, breweries; integrated utilization of biomass and wood
waste; pilot projects with the support of the EBRD and the USELF (Ukraine Sustainable Energy
Lending Facility) program.

4. Geothermal systems and heat pumps. ( communal buildings, schools, hospitals (within
the framework of energy efficiency projects).

The development of renewable energy in Ukraine is strategically important for achieving
energy independence, fulfilling commitments under the Paris Climate Agreement and
implementing the Sustainable Development Goals. At the same time, bank financing of
innovative projects in this area faces a number of systemic problems that slow down the
processes of energy transformation.

Therefore, summarizing the above material, we can in Table. 4 outline the problems of
bank financing of innovative renewable energy projects and present ways to solve them in
Ukraine.

Table 4
Problems and Ways to Solve Bank Financing of Innovative Renewable Energy Projects in
Ukraine
Problems Solutions
High costof credit resources: Loanratesfor | Creation of a state program for

enterprises remain at the level of 18-25% per
annum, which makes the implementation of
capital-intensive RES projects economically
unprofitable without additional sources of
financing or subsidies.

preferential lending to innovative RES
projects: It provides for compensation of
part of the interest rate or the provision of
state guarantees to reduce the cost of
banking resources.

Instability of regulatory policy in the field
of RES: Frequent changes in the terms of the
"green" tariff, restrictions on guarantees for
the purchase of electricity, debts to
producers reduce the investment
attractiveness of the industry and restrain
bank lending.

Implementation of green insurance and
risk guarantee mechanisms: Through the
creation of specialized state or semi-
autonomous agencies that would provide
insurance for the risks of implementing
innovative projects (analogues of KfW, UKEF,
MIGA).

High risks and lack of mechanisms for
their compensation: Most banks do not
have specialized risk assessment models for
innovative energy projects. In addition,
Ukraine has a poorly developed market for
green insurance and guarantees.

Development of project financing with the
support of international partners: It is
necessary to intensify cooperation with the
EBRD, IFC, NEFCO and other donors to
implement co-financing models with banks
under the terms of joint risk sharing.

Insufficient experience of banks in RES
project financing: Most Ukrainian banks
limit themselves to classic lending with a
requirement of liquidity collateral, which
does not correspond to the specifics of
innovative energy projects.

Introduction of a national register and
rating of RES projects: This will increase
market transparency, standardize
approaches to project evaluation, and make it
easier for banks to make credit decisions.

Weak interaction between banks, the
state and international institutions: The

Modernization of the  regulatory
framework with a focus on stability and




AKAJIEMIYHI BI3II

Bunyck 43/2025

lack of coordinated financing policies, in | predictability: It is necessary to ensure
particular  public-private  partnerships, | long-term predictability of the terms of tariff
reduces the effectiveness of the use of |and tax regulation, create legislative
potential sources of international financial | incentives for banks investing in the green
assistance. economy

Notes: formed by the authors at [4; 7-8]

Conclusions

Bank financing of innovative renewable energy projects is a strategic tool for stimulating
environmentally sustainable economic development, modernization of energy infrastructure
and integration into the European energy space. Effective interaction of banks with the state,
investors, and technology startups makes it possible to turn innovations in RES into a driver of
economic growth.

The factors that affect bank financing of RES projects in Ukraine and Hungary have both
common features (the role of the state, the importance of international financing) and specific
features. For Ukraine, the key barriers remain the instability of the regulatory environment,
high risks and limited resources of banks. Instead, Hungary has created a favorable institutional
and financial framework for the active involvement of banks in financing innovative energy.

The conditions for bank financing of innovative projects in the field of renewable energy
in Hungary are much more favorable compared to Ukraine due to a stable macroeconomic
environment, the availability of effective state support instruments, access to cheap EU
financial resources, and high financial literacy of market participants. In Ukraine, the main
barriers remain the high cost of credit resources, short financing terms, unstable RES policy,
and limited state support.

Improving financing conditions in Ukraine requires systematic interaction between the
banking sector, the state and international partners, the introduction of targeted programs to
support innovations, the development of the green bond market and project financing.

To stimulate bank financing of innovative projects in the field of renewable energy in
Ukraine, a combination of institutional reforms, state support and active participation of
international financial structures is needed. The introduction of a systematic approach will
intensify the lending activities of banks, reduce risks and accelerate the energy transformation
of the Ukrainian economy.
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