MEHEOXXMEHT

EKOHOMIKA TA CYCIMNINbCTBO Bunyck # 74 / 2025

DOI: https://doi.org/10.32782/2524-0072/2025-74-149

UDC 334.339.9:656

INSTITUTIONAL FACTORS OF THE IMPLEMENTATION
OF INNOVATIVE RENEWABLE ENERGY PROJECTS
IN EXTREME CONDITIONS

IHCTUTYUINHI YUHHUKN BTINEHHA IHHOBALIMHUX
MPOEKTIB BIAHOBIIOBAJIbHOI EHEPTETUKH
B EKCTPEMAJIbHUX YMOBAX

Gnylianska Lesia
PhD in Economics, Associate Professor, Associate Professor
of the Department of Management and International Entrepreneurship,
National University «Lviv Polytechnic»
ORCID: https://orcid.org/0000-0003-2924-7165

Shpak Nestor
Doctor of Economics, Professors,
Professor of the Department of Management and International Entrepreneurship,
National University «Lviv Polytechnic»
ORCID: https://orcid.org/0000-0003-0620-2458

Poburko Oleksiy
PhD in Economics, Associate Professor,
Associate Professor of the Department of Finance,
National University «Lviv Polytechnic»
ORCID: https://orcid.org/0000-0002-9140-4099

MHunsaHcbka Necs NocudisHa, Lnak Hectop OmensHosuy,
MoGypko Onekcin ApocnaBoBuY
HauioHanibHWi1 yHiBepcuTeT «J1bBiBCbKa NOMITEXHIKa»

The article examines the institutional aspects of the implementation of renewable energy projects in the face
of extreme challenges, including hostilities, political instability, energy crises and climate disasters. The authors
focus on the importance of forming a flexible, adaptive and resilient institutional environment capable of ensuring
the effective functioning of energy systems in emergency circumstances. Based on a comparative analysis of
international experience, in particular of countries that implemented renewable energy in post-conflict recovery or
during crisis situations (for example, Denmark, Germany, Ukraine), key parameters of institutional capacity have
been identified. Among them: the presence of a strategic vision for the development of the industry, the stability of
the regulatory framework, the functioning of effective regulators, support from the state and local communities, the
integration of the principles of energy security and sustainable development. The article proposes a conceptual
model of institutional adaptation of RES projects to extreme conditions, including multi-level governance, crisis
resilience of policies, as well as intersectoral interaction.
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BnpoBa/xeHHA MNPOEKTIB BIAHOB/OBAHOI €HEepPreTMkM B EKCTPeMa/lbHUX YMOBax BuMarae eekTUBHUX
IHCTUTYLHUX pilleHb, 34aTHNX aganTyBaTtucs A0 HecTabislbHOro cepefoBuwa Ta 3abe3neunTyt 6e3nepepBHiCTb
eHepronocTadaHHsl. OcobnMBOI akTyaslbHOCTI LS nNpobnemarvika HabyBae A5 YkpaiHu, sika BOAHOYAC NPOXOAMTb
yepes eTanun BOEHHOIO NPOTUCTOSIHHS, BiA0YA0BM Ta 3e/1eHOT TpaHchopmMaLyii. Y cTaTTi po3rnsgatoTbCs iIHCTUTYLiAHI
acnekTn peanisauii NpoekTiB y chepi BiLHOBMIOBAHOI €HEPreTMkn B yMOBaX EKCTPeMaslbHUX BUK/IUKIB, 30Kpema
BOEHHUX AilA, NOAITUYHOT HECTabiNIbHOCTI, EHEPreTUYHMX KPU3 Ta KNIMaTUYHKX KaTacTpodh. ABTOpY akLeHTYoTb yBa-
Iy Ha BaXJIMBOCTi (DOPMYBaHHS THYYKOro, afanTWBHOIO Ta CTINKOro iHCTUTYLIMHOMO cepefoBumLLa, 34aTHOro 3abes-
neunTy ehekTUBHE (DYHKLIOHYBaHHS EHEPreTUYHNX CUCTEM 3a HaA3BMYaliHMX 06CTaBMH. Ha OCHOBI NOPIBHANBHOTO
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aHanisy MbKHapOAHOro AO0CBify, 30Kpema KpaiH, SiKi BNpOBaXyBasM BiJHOB/OBa/IbHY €HEPreTuky B YMOBax
MOCTKOHDIIKTHOIO BigHOB/IEHHS ab0 nif vac KpM30BMX CUTyauiin (Hanpuknag, AaHis, HimeuwunHa, YkpaiHa), Bu3Ha-
YEHO K/IYOBI NapameTpu IHCTUTYLINHOT CIPOMOXHOCTI. Cepef HMX: HasBHICTb CTpAaTEriyHOro 6ayeHHs PO3BUTKY
ranysi, cTabifibHICTb HOPMATUBHO-NPABOBOr0 Moss, PYHKUIOHYBaHHSA €(DEKTUBHUX PerynsaTopis, niaTpumMka 3 60Ky
[epXaBy Ta MiCLEBUX TPOMaf, iHTerpaLis NpUHLMNIB eHepreTUYHoI 6e3neku Ta cTasioro po3suTky. Ocobnmsa ysa-
ra npugineHa aHanisy ykpaiHCbKOro KOHTEKCTY, [e BMpOBa[KEHHS BifHOB/OBa/IbHOI €HEPreTVkM BiabyBaeTbCA
nig BNAVBOM MOBHOMACLUTAOHOI BiliHW. BM3HA4YeHO IHCTUTYLHI 6ap’epn Ta MOX/IMBOCTI, 30KPEMA B KOHTEKCTI
[eueHTpanisauii eHepreTyYHOro ynpasniHHSA, PO3LWMPEHHS Posi rpoMag, Ta IHBECTULIHOT NPUBab/IMBOCTI CEKTOPY.
Y cTatTi 3anponoHOBaHO KOHLUENTYaslbHy MOAENb IHCTUTYLIHOI aganTalii npoekTiB BAE A0 ekcTpeMasibHMX YMOB,
LLLO BKNtOYaE GaraTopiBHEBE YNPaB/liHHS, KPU30BY CTIMKICTb MONITUK, @ TAKOX MXKCEKTOpPasIbHY B3aeMOAit0. OTpuMaHi
pesynbTati MarTb NPaKTUYHY LiHHICTb 4718 dOpMyBaHHA NOMITUK Yy cdhepi 3eneHoi TpaHcopmadi, a Takox 4ns
pO3p0o6KK CTpaTeriii eHepreTMYHOI BifOyA0BK B KpaiHax, Lo nepebyBatoTb y CTaHi Kpusu abo NOCTKOHMPAIKTHOMO

BiJHOB/IEHHS.

KnouoBi cnoBa: BifHOB/OBaHa €HEPreTuka, IHCTUTYLAHI napaMeTpun, eKCTpeMasibHi YMOBU, €HepreTnvHa

noniTuka, CTIAKICTb, BiliHa, Kpu3a, YkpaiHa.

Statement of the problem. Modern global
challenges caused by climate change, growing
energy instability and geopolitical crises actual-
ize the need for rapid implementation of innova-
tive solutions in the field of renewable energy.

At the same time, in countries and regions
operating in extreme conditions — in particular in
situations of armed conflict, natural disasters or
deep institutional instability — the implementation
of such projects faces numerous barriers.

Despite the availability of technical capabilities
and innovative solutions, the implementation of
green energy projects in extreme conditions is
often complicated by the fragmentation of the
regulatory framework, the lack of a stable financial
environment, the weakness of institutional
mechanisms to support innovation, and the low
level of intersectoral interaction. This creates a
critical need to analyze institutional parameters
that can ensure the effective functioning of
innovative projects in such conditions.

Thus, theissue ofidentifying and systematizing
the key institutional factors that affect the
implementation of renewable energy projects
in extreme conditions, as well as developing
approaches to adapting existing mechanisms
to support innovations to the specific context of
instability, is relevant.

Analysis of recent research and
publications. In recent years, the attention
of scientists to the role of institutions in the
implementation of renewable energy, especially
in conditions of instability, has increased.

In  particular, research Kubatko, O,
Kalinichenko, L., Treus, A., Lin, D., & Mishchenko,
Y. analyze the impact of extreme weather events
on energy systems, highlighting the need for
adaptive institutional mechanisms to ensure the
sustainability of energy supply.

Research Prykhodko, I., Ignatyshyn, V., &
Prykhodko, Y. [3] carry out a systematic review of

the institutional conditions for local planning and
implementation of renewable energy projects in
the EU, identifying the diversity of approaches
and the need to adapt institutional structures to
local conditions.

Yarmus, S. [4] emphasizes the importance
of strategic vision and coalition building for the
successful implementation of energy projects in
difficult conditions.

In the field of social innovation, the SONNET
project explores the role of social practices and
changes in social relations in the transformation
of energy systems, highlighting the importance of
institutional support to ensure a just and inclusive
energy transition. Despite these achievements,
the issue of institutional support for innovative
renewable energy projects in the face of extreme
challenges, such as wars, natural disasters
or deep socio-economic instability, remains
insufficiently researched.

Especially relevant is the study of the
adaptability of institutions, their ability to rapid
transformation and integration of informal
management mechanisms to ensure the
resilience of energy systems in such conditions.

Highlighting previously unresolved parts
of the overall problem. Despite the growing
amount of research in the field of renewable
energy, a significant part of the scientific works
is focused mainly on technological aspects,
financial models or environmental effects of the
implementation of "green" projects in a stable
socio-economic environment. At the same time,
insufficient attention is paid to the study of the
institutional conditions for the implementation of
innovative energy initiatives in extreme contexts,
in particular in the conditions of martial law,
humanitarian crisis, political turbulence, or the
destruction of basic infrastructure elements.

Among the unexplored aspects remain such
important issues as: institutional adaptability —
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the ability of institutions to quickly transform

to support innovative solutions in conditions
of instability; integration of formal and informal
institutions into the process of development
and implementation of energy projects; the
role of local governments, communities and
volunteer initiatives in the restoration of energy
infrastructure based on RES (renewable energy
sources); mechanisms for reducing institutional
risks in the planning and implementation
phases of projects in an unstable environment;
institutional models of interaction between
the state, business and civil society in a crisis
context.

Thus, a comprehensive study of institutional
parameters as a critical factor in the successful
implementation of innovations in the field of RES
in extreme conditions is relevant and insufficiently
developed in the scientific literature.

Formation of the objectives of the article
(task statement). To achieve this goal, it is
planned to perform the following tasks: to analyze
theoretical approaches to the interpretation
of institutional factors in the implementation of
innovative projectsinthefield of RES; todetermine
the specifics of the functioning of institutions in
the context of extreme conditions (war, natural
disasters, deep socio-economic instability);
assess the barriers and limitations faced by
innovative RES projects in such conditions;
to identify effective institutional practices
that promote the introduction of renewable
energy in unstable regions (on the example of
individual countries or territories). To propose
approaches to the formation of an adaptive
institutional model for supporting innovations in
the field of RES in extreme conditions and to
conduct a comparative analysis of institutional
models in countries such as Ukraine, Denmark,
Germany.

Summary of the main research material.
In the current conditions of global economic
development, climate change, energy security
and resilience of energy systems to external
shocks remain key challenges.

The exhaustiveness of traditional energy
sources (coal, oil, natural gas), their environmen-
tal hazards and geopolitical risks stimulate the
transition to clean, decentralized and innovative
energy sources, in particular renewable energy
sources (RES). The development of RES is not
only part of the environmental strategy, but also
an important tool, in particular: diversification of
energy supply; reduction of import dependence;
creation of new jobs; attraction of investments in
high-tech sectors [1].

In particular, for Ukraine, the development of
renewable energy is of vital importance given
the significant destruction of traditional energy
infrastructure as a result of the war; loss of con-
trol over part of the generating capacities (in par-
ticular, nuclear power plants and thermal power
plants); the need to meet European standards
within the framework of integration into the EU
and the fulfillment of the terms of the European
Green Deal; climate commitments within the
framework of the Paris Climate Agreement.

In addition, renewable energy serves as the
basis for the decentralization of energy supply,
which increases the resilience of local communi-
ties to crises — from war to climate.

Investments in green energy also contribute
to the formation of a new model of economic
growth that combines environmental responsi-
bility, innovation and social justice [2].

From the above, we can see that the devel-
opment of RES is not only a strategic direction of
energy policy, but also a necessary condition for
shaping a sustainable future of the country and
the world as a whole. It is also necessary to pay
attention to the institutional adaptation of RES
projects to extreme conditions (Figure 1).

Despite technological progress, the key
deterrent is not only technology, but institutional
constraints: legal gaps, insufficient interagency
coordination, weak regulatory framework, etc.

Despite the intensification of the processes
of "greening" the energy sector, the introduction
of renewable energy sources faces a number
of structural, regulatory, economic and social
problems that slow down or make it impos-
sible to realize the potential of this industry
(Table 1).

The problems of renewable energy
development are systemic and multi-level,
and overcoming existing barriers requires
an integrated approach — from improving the
legislative framework and financial support to the
formation of a favorable institutional environment
and raising the level of public awareness.
Taking into account the above information, we
should investigate the essence and structure
of institutional parameters that determine
the effectiveness of the implementation
of innovative projects in the field of RES.
"Institutional parameters” are a set of formal
(legislation, policy, management structure) and
informal (norms, traditions, trust) elements that
regulate the behavior of actors. "Institutional
theory of development" - institutions as "rules
of the game" that determine transaction costs.
"Theory of innovative transformation of energy"
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1. Levels of management: multi-level structure
- National level: formation of strategic frameworks, legal frameworks, financial
incentives, security standards.
- Regional/local level: operational planning, resource management, local
initiatives and partnerships.
- Civil society and the private sector: participation in project implementation,
investments, innovations, energy cooperatives.

2. Key Adaptation Parameters
- Flexibility of regulatory policy: the ability to quickly revise norms and
procedures in response to the crisis.
- Crisis resilience of institutions: the presence of continuity plans, reserve
powers, coordinating bodies.
- Financial and economic mechanisms: guarantees for investors, anti-crisis
insurance, access to international funds.
- Information openness and digitalization: transparency of procedures, digital
platforms for project management, risk tracking.

3. Interaction of sectors
- State — business — communities: creation of mechanisms for partnership, joint
asset management, participation in decision-making.
- International support: integration into global and regional mechanisms of
assistance, technical and financial support.

4. Territorial adaptation
- Focus on decentralized and autonomous solutions (small RES systems,
microgrids).
- Taking into account the characteristics of affected or dangerous territories
(front lines, remote communities, unstable regions).

—L

5. Institutional Learning and Innovation
- Continuous evaluation of the effectiveness of policies.
- Application of the best practices of countries with experience in implementing
RES in crisis conditions. \
- Creation of centers of expertise and knowledge exchange.

-

Figure 1. Model of institutional adaptation of RES projects to extreme conditions

Source: grouped and formed by the authors by [2; 3; 5]

is a transition from centralized to decentralized,
intelligent systems.

In Figure 2 we will demonstrate the key
institutional parameters of the implementation of
innovative renewable energy projects [5].

Let us analyze and compare the institutional
support for the development of renewable energy
in Germany, Denmark and Ukraine (Table 2).
Germany is an example of a systematic, long-
term approach to the development of renewable

energy sources. The Energiewende program
includes a wide range of tools — from auctions
and tariffs to social participation through energy
cooperatives. A key feature is the predictability of
policy, which facilitates large-scale investments.
Denmark is a leader in the field of wind
energy, with a high level of involvement of
communities, municipalities and the private
sector. The country actively promotes the idea
of energy democracy, where the owners of wind
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Table 1

Challenges in realizing the potential for the introduction of renewable energy sources

Problems

Frequent changes in support mechanisms (e.g. revision of feed-in tariffs,

of localization
of production

Ei?gﬂﬁ}f ry reduction of government subsidies) create regulatory uncertainty for investors.
y Lack of a unified energy strategy with clear indicators until 2030/2050.
- Complex procedures for connecting to the grid, issuing permits, environmental
Bureaucratic ; ' '
and administrative | MPact assessment (EIA). o .
barriers Insufficient digitalization of processes and limited transparency at the regional
level.
The technical inability of networks (especially in the regions) to integrate large
Infrastructure volumes of "green" energy.
constraints Insufficient level of development of energy storage and load balancing
systems.
Financial Limited access to long-term financing, especially for small and medium-sized
and investment Investors. : . . : .
risks High start-up costs for the introduction of innovative technologies
(e.g. hydrogen energy, battery systems).
Low level A significant part of the equipment is imported, which reduces the added

value in the national economy.
Lack of systematic support for domestic producers in supply chains for RES.

Socio-cultural

Resistance from local communities due to lack of awareness
or fear of change (the NIMBY effect is "not in my backyard").

factors Lack of systemic ecological thinking in energy consumption.
Destruction of energy infrastructure facilities.

Impact Complication of logistics and access to facilities located in war zones

of hostilities or occupied territories.

Redirecting public resources from "green" investments to security needs.

Source: grouped by authors by [1; 3; 5-6]

farms can be citizens or local authorities. Ukraine,
despite the significant natural potential of RES,
faces numerous challenges: legal instability,
war risks, incomplete reforms, low community
participation, and lack of institutional support on
the ground. However, even in wartime, Ukraine
is showing growth in the segment of solar power
plants and bioenergy.

A comparative analysis of institutional models
of renewable energy development in Germany,
Denmark and Ukraine showed a significant
differentiation in the level of regulatory maturity,
social integration and investment attractiveness
of the industry.

Although Ukraine has significant natural
and technical potential in the field of RES, its
institutional model remains fragmented and
vulnerable to external and internal shocks.

Ukraine is in the process of integration
into the EU, which creates an imperative
of harmonization with the European Union
Directives on RES and energy efficiency. Among
the most relevant directives are RED II/RED
Ill, Governance Regulation and the Energy
Package "Clean Energy for All Europeans".

The presence of such international obligations
forms a window of opportunity for: creating
a transparent and long-term regulatory
framework; strengthening the role of independent
regulators; institutionalizing the participation
of communities and local governments in RES
projects.

European experience, which we will present
in Table 3.

Despite the obvious advantages of European
models, there are institutional limitations in
Ukraine: weak decentralization of energy
policy; distrust of regulators; high war risks and
damaged infrastructure; limited access to cheap
loans for small investors. We will also focus
(Table 4) on information on the development
of renewable energy in Ukraine for the
period 2022-2025.

In 2024, the maximum volume of electricity
production from renewable sources was
recorded in August — 1.17 million MWh, and
the minimum — in December. In January 2025,
RES production decreased by 8% compared to
January 2024, but increased by 14.5% compared
to January 2023.
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Legal instruments »

Legislation in the field of RES (green tariffs,
energy auctions).

Simplification of procedures for innovation (pilot
projects, Regulatory Sandboxes).

Protection of intellectual property.

Regulatory stability and
predictability

Reliability of the political course.
Avoiding "regulatory surprises".

Institutions and
management structures

Coordinating bodies: agencies, foundations,
regulators.

Interdepartmental cooperation (energy,
economy, ecology).

Financial and economic
incentives

Subsidies, soft loans, grants.

L» Green bank, venture funds for RES.
ESCO mechanisms and public-private
partnership.

Scientific, educational and
informational components »

Training of specialists.

Investment in R&D.

Communication with the public, support for the
adoption of innovations

Social Inclusion and
Community Participation [

Energy cooperatives.
Public discussion, EIA (environmental impact
assessment).

Figure 2. Key institutional parameters for the implementation of innovative RES projects
Source: generated by the authors

As of the beginning of 2025, the structure
of electricity production from renewable
sources in Ukraine is as follows: solar energy
(SPP) — 56%; wind energy (WPP) - 33%; other
sources (bioenergy, small hydroelectric power
plants) - 11%. The total installed capacity of
RES reached 9655.9 MW. In 2024, Ukraine
imported 4.44 million MWh of electricity,
which is the highest figure in the last 11 years.
This is due to massive missile and drone
attacks on the country's energy infrastructure.
Despite the challenges, the share of renewable
sources in Ukraine's energy balance increased
to 11% in 2024.

Solar energy shows a significant increase in
capacity, which indicates its attractiveness to
investors. Hostilities significantly affect energy
security, which requires additional measures
to protect infrastructure. For the further
development of RES, stable legal and economic
conditions, as well as support from the state, are
needed.

Belowisanoverview of successful projectsthat
testify to the practical effectiveness of institutional
decisions in Germany and Ukraine (Table 5).
A comparison of institutional approaches to the
development of renewable energy in Ukraine
and the EU countries is incomplete without an
analysis of specific implemented cases that
illustrate the effectiveness or shortcomings of
the relevant models.

The German experience confirms the key
role of local institutions, financial guarantees and
civic participation in the development of RES.
At the same time, Ukrainian cases prove
that even in conditions of war and regulatory
instability, it is possible to implement effective
projects — with the support of international
partners, the mobilization of local businesses,
and the growing initiative of communities.

Further institutional  strengthening  of
these initiatives can serve as a basis for a
broader transition to sustainable energy in
Ukraine.

MEHEOXMEHT
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Table 2
Comparative analysis of RES institutions
Criterion Germany Denmark Ukraine
National Egr?;%:gw)e&ﬂﬁ (C?Q;r 9y Energy Agreement Energy Strategy 2035
Strategy for 100% RES by 2050 (frequently updated)

targets for 2045

Main institutions

Federal Ministry

of Economic Affairs
and Climate Protection;
DENA Agency

Ministry of Climate, Danish
Energy Agency (DEA)

Ministry of Energy,
State Agency on Energy
Efficiency and Energy
Saving of Ukraine,
National Energy and
Utilities Regulatory
Commission, Ukrenergo

Tenders, Contracts

Government tenders,

“Green Tariff", auctions

municipalities

municipal energy

%lépcrr)grﬁisms for Difference (CfD), investment support, (introduced, but not fully
Green Certificates cooperative model of RES |implemented)
The role of High — local programs, |Vysoka — communities

own a stake in wind farms/

Limited, non-formalized

predictability

indicators, European
standards

companies solar power plants
Investment ;ggli”(tlgsgtsugonal High (predictability, Low/medium (regulatory
attractiveness investments) efficient administration) risks, war risks)
Community Energy cooperatives, : : Limited — mostly private
Participation programs for \évrg]grtcoﬁg%r:twgrsl‘(’s projects without broad
Tools households 9 community participation
Regulatory High: long-term goals, [High, support Medium/low: frequent

from the parliament
and local government

tariff changes, regulatory
instability

RES goals in the

~10-11% (target is 25% by

51% 76% (target is 100% : o)
energy balance _ 2035; the potential is much
(as of 2023) (goal — 80% by 2030) |by 2050) highen)
Source: grouped by authors by [7-8]
Table 3
Key elements to borrow from the European experience
Element Denmark/Germany Experience Relevance for Ukraine

Control localization

_Communities own shares
in wind farms, solar power plants;
Municipalities are active subjects

Creation of municipal energy strategies;
involvement of communities in RES

Energy
cooperatives

40-50% of RES facilities
in Germany are owned by
communities/cooperatives

The need for legal regulation
of such forms of ownership, tax benefits

Regulatory stability

Long-term goals (until 2045),
predictability of tariffs, investment

Transition from the "green tariff"
to transparent CfD/auction mechanisms

participation

for household solar power plants,
windmills, heat pumps

guarantees
Diqitalization Smart Grid, digital platforms The need for digital transformation
9 for consumer participation of Ukrenergo, Prozorro for RES projects
Citizen Educational programs, subsidies Mechanisms of "transparent energy

choice" for households

Source: grouped by authors
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Table 4
Main statistical indicators for the period 2022-2025 Years
Showman 2022 2023 2024 2025
(start)
- - ~10.3 million| ~10.3 million 11 million
Electricity production from RES MWyear MWyear MWyear —
gglzrr?cgf RES in the energy ~10% ~10% 11% 8.1%
Increase in SPP capacity — — +850 Mw —
Increase in wind farm capacity — — +20 Mw —
Total installed capacity of RES — — 8773 Mw 9655,9 Mw
RES capacities in the occupied _ _
territories - - 3,5 Gw 35GW
Electricity imports — 806.4 thsd. MWh |4.44 million MWh —
Electricity import costs — $154.7 million $669.4 million —
Source: formed by the authors according to [6-8]
Table 5

Overview of successful projects demonstrating the practical effectiveness of institutional
solutions in Germany and Ukraine

Germany

Ukraine

Schoénau Energy Cooperative (EWS) — One
of the best-known examples of a public initiative
in the field of energy is the EWS cooperative

in Schonau (Baden-Wurttemberg). After the
Chernobyl disaster, the community bought out
local power grids and became a producer and
supplier of electricity from renewable sources.
Social cohesion and citizen participation in the
"green transition".

Households with household solar power
plants — The institutional model of the "green
tariff", which was in force in Ukraine until 2023,
gave impetus to the installation of more than

47 thousand private solar power plants

with a total capacity of more than 1.3 GW.

This case demonstrates the significant potential
of decentralized generation even in the
conditions of limited regulatory stability.

The energy self-sufficient village

of Feldheim — The village of Feldheim
(Brandenburg) is a unique example of local
energy autonomy. Thanks to the institutional
partnership between the municipality,

a private investor (Energiequelle GmbH)

and the municipality, a completely independent
microgrid has been created, operating on the
basis of wind farms, solar power plants, biogas
and storage. This project demonstrates the
potential of public-private partnership (PPP)

in the implementation of grassroots energy
transformation.

Bioenergy clusters in the agricultural sector
(Poltava region) — Agro-industrial companies
"Globyno" and "Astarta" implemented complex
projects for the production of biogas based

on agricultural waste. They were supported

by grant programs from the EBRD

and USAID, and were also accompanied

by the modernization of thermal systems.

The "Marktanreizprogramm™ program is

a federal renewable heat market incentive
program aimed at the introduction of biomass,
geothermal energy and heat pumps in the
private sector. The program uses tools such

as subsidies, lending through KfW Bank and tax
incentives. The program serves as an example
of institutional stability and long-term demand
support.

Starokozache Solar Park (Odesa region) —

A powerful 40 MW solar power plant project was
implemented with the participation

of the Norwegian company Scatec Solar

with the support of the EIB and the EBRD.

As of 2021, this facility was one of the largest

in Ukraine. An institutionally important feature
was the availability of international arbitration
guarantees, which partially neutralized the risks

of legal instability.

Source: formed by the authors according to [1; 4-6]

MEHEOXMEHT
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Recommended areas of institutional
developmentfor Ukraine: Adoption of aframework
law for the development of decentralized energy
(with elements of cooperative and public
ownership); Institutionalization of the State Fund
"Green Transformation" with international
donors and open conditions for participation;
Development of regional energy clusters — in
particular in communities with damaged thermal
power plants/networks; Digital public platforms
for tracking the production and consumption
of RES (like the "electronic cabinet of the
manufacturer").

Conclusions. As you can see, institutional
transformation is the key to scaling up RES in

Ukraine. The use of European experience com-
bined with local adaptations will create a sus-
tainable, decentralized, and innovative energy
system that will meet the challenges of both
peacetime and wartime. Institutional parameters
are no less important than technological innova-
tions. The successful implementation of innova-
tive projects in RES depends on: policy coher-
ence; effective regulation; access to finance;
and the level of trust between the state, business
and society. Accordingly, we can provide the fol-
lowing recommendations: introduction of flexible
regulatory zones; institutional strengthening of
RES agencies; increasing market transparency
and community engagement.
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