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FINANCIAL MECHANISMS AND DECISION-MAKING TO SUPPORT
ENERGY DECENTRALIZATION IN UKRAINE!

®IHAHCOBI MEXAHI3MU TA IPUAHSTTS PILEHD JJI51
NIATPUMKHA EHEPTETUYHOT JIEHNEHTPAJI3ALIL B YKPATHI

The full-scale war in Ukraine has exposed critical vulnerabilities in centralized energy grids, driving the urgent
need for decentralized renewable energy solutions. This study investigates the economic efficiency of state financial
and investment support for the advancement of distributed green energy systems in Ukraine, particularly through
concessional financing initiatives such as the “5-7-9” program. The decision-making analysis focuses on small and
medium-sized enterprises investing in 10-, 20-, and 30-kW hybrid wind-solar photovoltaic systems accompanied
by storage facilities. Financial viability was assessed using key indicators, including Levelized Cost of Energy, Net
Present Value, Internal Rate of Return, Profitability Index, and Discounted Payback Period. Results indicate that with
preferential financing, the considered projects achieved strong economic performance, while traditional commercial
loans offered by commercial banks rendered small-scale decentralized renewable energy solutions financially

!'This research was funded by a grant from the state budget of Ukraine “Fundamental grounds for Ukraine's transition to a digital
economy based on the implementation of Industries 3.0; 4.0; 5.0” (No. 0124U000576).
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unfeasible. Based on this, it has been demonstrated that strategic public-private collaboration and effective financial
policy frameworks are critical for scaling renewable energy adoption and accelerating Ukraine’s green and digital
transition. The article presents developed strategies and a roadmap for integrating decentralized power systems into
Ukraine s digital economy, which, during and after the war, will help strengthen energy resilience, reduce operational
risks, and foster the country s sustainable growth. However, limitations include assumptions of stable macroeconomic
conditions and a focus solely on internal energy consumption. Future research should investigate tailored financial
mechanisms for different business types and explore the broader socio-economic impacts of investments in decentralized
green power systems, as well as the sensitivity of projects’ economic indicators for optimal decision-making.

Keywords: decentralized system, renewable energy, financial incentive, economic efficiency indicator, decision-
making, Ukraine, UN SDG #7.

Tosnomacwmabna 6ivina 8 Yxpaini euaeuna Kpumuyry 6paziugicms YeHmpani308aHux eHepeemuyHux Mepedic, o
3YMOGIIOE HA2AbHY NOMPeDY V 0eyeHmpanizo8aHux 6IOHOGII0BAHUX eHePeeMUYHUX piueHHsX. Y cmammi ananizyemo-
€5l eKOHOMIYHA eqheKMUBHICTL OePIHCABHOT (DIHAHCOBOT MA THEECMUYILIHOT NIOMPUMKU PO3BUMKY PONOOLIEHUX CUCTEM
3e1eHol enepeemury 6 YKpaiHi, 30Kpema uepe3 Mexauizmu niibeo8020 QiHAHCY8anHs, a came npospamy «5-7-9». Ananiz
npoyecy npuﬁnﬂmmﬂ PiueHb OXONI0E MAL T cepe()Hi nidnpuemcm@a AKL ineecnyioms y 2I6pUOHI BIMpo-CoHsIUHI o-
moenexmpuuni cucmemu nomysicricmio 10, 20 i 30 kBm i3 nakonuuyeauamu enepeii. QIHAHCOGY OOYLIbHICIb OYIHEHO
30 KIHOHOBUMU NOKASHUKAMU: cepedHboil npugederol sapmocmi oounuyi enekmpoenepeii (LCOE), wucmoi menepiunbol
sapmocmi (NPV), enympiwnvoi nopmu ooxionocmi (IRR), indexcy npubymxosocmi (PI) ma ouckonmosano2o mepminy
oxynHocmi. Pesynomamu ciouams, wjo 3a yMog nibeo8020 (MIHAHCYBAHHS THEECTUYILIHI NPOEKMU OEMOHCIMPYIONb BU-
COKY eKOHOMIYHY eheKmugHicmb, mooi K mpaouyitiii OAHKIECHKI Kpeoumu poosims Mail OeyeHmpanizoeami piluenHs
Ginancoso neodepynmosanumu. Ha yiii niocmasi 006edeno, wo cmpameziuie napmHepcmeo Mide 0epiucasoio ma OizHe-
com i echexmueHa hinancosa noniMuKa € KIo4o8uUMU Ol MACUIMAa0y8anHtsl GiOHOBIIOBAHOI eHepeemuKy ma NPUCKOPeHHs
3enenol ma yughpoeoi mpancopmayii Yepainu. Y cmammi po3pobneno cmpameeii i 0opoodicHio kapmy iHmezpayii Oe-
YEHMPANI306AHUX eHEP2OCUCTIEM 6 Yupposy eKoHOMIKy Kpainu, sKi nio wac eiiHu ma nicis Hei NOCUIMb eHEP2EMUUHY
CIIUKICIMb, 3MEHWAMb ONEPAYILIHI PUSUKU MA CRPUAMUMYMb CMATOMY po36umKy Vipainu. Boonouac docniooicenns mae
Ne6HI 0OMEdICEHHS.: NPUNYUWEHHs OO0 CMAOLILHOCI MAKPOEKOHOMIMHOI CUmyayii ma 30CepeodCenHs e Ha Hympiii-
HbOMY CROJICUBAHHI eHepeil. Y nodanbuiux po3eiokax 00YiibHO 00CAIOUMY a0anmayiio QiHaHCOBUX MEXAHIZMIG OJis PISHUX
munie Oi3Hecy, wWupuli CoYianbHO-eKOHOMIYHI HACTIOKU THEeCTnUYill Y OeYeHMPANi306aHy 3eNeHy eHePeemuKy, d MaKolc

YYMIUBICIb eKOHOMIYHUX NOKA3ZHUKIB NPOEKMIB OJisk ONMUMATIbHOZ0 NPULHSMMSL PIUUEHDb.

Knrwouoei cnosa: oeyenmpanizosana cucmema, 6iOHO6MI08aHA eHepeis, (QIHAHCO8I CMUMYIU, NOKAZHUKU
EeKOHOMIYHOI eghexmusHocmi, nputinamms piuwens, Yxpaina, [JCP OOH Ne7.

Introduction. The full-scale Russian aggres-
sion in Ukraine, ongoing from February 2022,
has brought unprecedented damage to the coun-
try’s energy infrastructure, posing serious chal-
lenges for businesses that rely on a continuous
and secure electricity supply. As of late 2024,
more than half of Ukraine’s electricity genera-
tion capacity has been rendered inoperable, with
maneuverable hydropower and thermal plants suf-
fering over 70% losses due to sustained missile
and drone strikes (Sotnyk et al., 2024, 2025; The
World Bank, 2025). These attacks have not only
disrupted national energy provision but have also
caused widespread blackouts, severely impairing
economic activity, particularly in sectors that are
highly dependent on stable energy input and digi-
tal connectivity.

The ongoing war in Ukraine has exposed the
inherent fragility of domestic centralized power
systems, which depend on large-scale infrastructure
and interconnected grids that are highly susceptible
to targeted strikes. The repeated destruction of criti-
cal nodes in the electricity network has underscored
the strategic risks associated with overreliance on
centralized generation. As a result, the urgency to
rethink Ukraine’s energy paradigm has intensified,
driving interest toward decentralized, flexible, and
technologically advanced solutions.
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Decentralized renewable energy systems
(DRES) have emerged as a pivotal component in
this transition. By enabling local energy generation
through solar photovoltaic, wind, and bioenergy
technologies, DRES offer businesses enhanced
energy security, operational continuity, and envi-
ronmental sustainability. Importantly, their devel-
opment aligns with Ukraine’s broader shift toward
digitalization and innovation, forming part of the
foundational infrastructure for a resilient digital
economy. Despite these benefits, the economic
issues associated with deploying DRES continue
to pose a major obstacle for many businesses.

Literature review. A growing body of research
explores the development of DRES from various
technical, economic, environmental, political, and
social perspectives, while identifying key obsta-
cles and proposing potential solutions for over-
coming them (for example, Grosspietsch et al.,
2019; Denysiuk & Bielokha, 2024; Hargroves &
Newman, 2023; Omar & Saleh 2024). These stud-
ies emphasize that a transition to decentralized
systems is not merely a technological change, but
also a complex socio-economic transformation
that requires systemic support.

From a technical and organizational standpoint,
Yaqoot et al. (2016) highlight several challenges
impeding effective DRES deployment, including
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limited skilled labor, inadequate technological
infrastructure, and the mismatch between imported
innovative technologies and local contexts. Phanin-
dra et al. (2024) support this view, underlining per-
sistent technical challenges such as the intermit-
tency of renewables, the need for advanced storage
solutions, and integration with existing grid sys-
tems. These technical barriers must be addressed
in tandem with environmental and social consid-
erations, including potential disruptions to ecosys-
tems and community opposition.

Digitalization is seen as both a driver and a
requirement for effective DRES implementation.
Gihrs et al. (2021) argue that digital tools are essen-
tial for managing decentralized systems, enhancing
flexibility and enabling the integration of diverse
actors. However, they caution that digitalization
must be guided by ecological and social principles
to avoid exacerbating inequalities. This view aligns
with Omar & Saleh (2024), who examine how
innovative digital technologies, including artificial
intelligence and blockchain, contribute to the opti-
mization of DRES. Their study suggests that smart
technologies can enhance system efficiency, enable
real-time monitoring, and facilitate peer-to-peer
energy trading.

Several scholars explore institutional and regu-
latory challenges. Shevchuk & Cherniaiev (2024)
examine Ukraine’s prospects for decentralization
based on microgrids and conclude that legislative
reform, systemic changes, and international invest-
ment are crucial for success. Yatsenko & Mohylna
(2023) highlight the socio-economic potential of
autonomous energy regions in Ukraine; however,
they point out challenges such as inconsistent
policy frameworks, limited local initiatives, and
difficulties in attracting investment. To foster local
energy development, they recommend enhancing
community involvement, supporting environmen-
tally friendly startups, and promoting energy effi-
ciency in residential buildings.

Closely related are the challenges surrounding
business models and stakeholder coordination. Har-
groves & Newman (2023) focus on the configura-
tion of DRES in Australia’s example, outlining via-
ble business models and identifying leverage points
to accelerate their adoption. Their study underscores
that the future success of decentralized systems will
be impacted by the ability to adjust service models
to shifting economic and policy landscapes.

Furthermore, Kostenko et al. (2024) examine
how integrating renewable distributed generation
into Ukraine’s energy supply can reduce reliance
on centralized systems, enhance grid stability, and
yield economic benefits. However, they stress
that these outcomes depend heavily on effective
management systems and strategic coordination
among stakeholders.

Despite technical and institutional progress, eco-
nomic barriers remain a significant constraint to the
adoption of DRES. High upfront investment costs,
limited access to affordable financing, and weak
incentive structures are commonly cited challenges
(Yaqoot et al., 2016; Turchenko et al., 2024; Pryiatel-
chuk, 2025). For instance, Iurchenko et al. (2024)
point to the lack of targeted policy support and finan-
cial mechanisms as a critical limitation in Ukraine’s
renewable energy landscape, calling for community
engagement and a stronger institutional framework.
Pryiatelchuk (2025) adds that, despite DRES align-
ing with broader national goals of innovation and
digital transition, their deployment is unlikely to
scale without targeted financial interventions.

Similarly, Shevchuk & Cherniaiev (2024)
underline the need for international capital to
de-risk investments and stimulate the adoption
of modern renewable technologies. Yatsenko &
Mohylna (2023) propose supporting local initia-
tives and creating an “ecological brand” to attract
green investment. These findings collectively
underscore the importance of financial incentives,
such as grants, subsidies, green bonds, and conces-
sional lending, as enablers of DRES development.

Overall, while the literature provides robust evi-
dence on the technical feasibility and socio-environ-
mental value of DRES, economic viability remains a
critical bottleneck. Addressing this requires more in-
depth research into innovative financial instruments,
investment models, and public-private partnerships
tailored to Ukraine’s post-war recovery context.
Therefore, this article explores the economic effi-
ciency of state financial and investment support for
the advancement of DRES in Ukraine and offers
recommendations for enhancing government mech-
anisms to economically stimulate these systems both
during and after the period of martial law.

Main research results. Many Ukrainian busi-
nesses are actively considering DRES, includ-
ing solar photovoltaic panels, wind power tur-
bines, and battery storage systems, as a solution
to address energy security and reduce reliance on
the national grid. To support this shift, the gov-
ernment introduced the “5-7-9” loan program
in 2020, aimed at facilitating investment in sus-
tainable technologies primarily across small and
medium enterprises (SMEs) (Ministry, 2022).
This initiative plays a crucial role in advancing
national energy diversification and contributes to
the long-term sustainability objectives of Ukraine.

The program offers preferential loans ranging
from UAH 100,000 to UAH 50 million (approxi-
mately EUR 2°000-1055°000 as of April 2025),
with interest rates of 5%, 7% and 9%. These rates
vary based on the size and type of business activity,
employment retention, and loan duration (Chubka
& Kurylo, 2022; National Bank of Ukraine, 2025).
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Managed through a network of partner banks, it
ensures streamlined access to funding while main-
taining public-private cooperation.

During the wartime period (2022-2024), the
loan program played a pivotal role in supporting
Ukrainian enterprises amid unprecedented opera-
tional challenges. Notably:

* over 2,500 businesses benefited from the pro-
gram by the end of 2024, many investing in DRES;

+ around 350 MW of decentralized renewable
energy capacity was installed, significantly boost-
ing energy resilience;

* the initiative contributed to local economic
development and job creation in the clean energy
sector (Ministry of Finance, 2025).

However, the program faces financial risks.
As of March 2025, the government debt to banks
for issued loans reached UAH 7 billion (approxi-
mately EUR 160 million) (Pavlenko, 2025). With-
out the timely resolution of these funding issues,

investor and lender confidence could be under-
mined, jeopardizing the program’s future.

To make informed decisions on DRES invest-
ments, businesses must assess project feasibility.
The most popular financial metrics for these pur-
poses are presented in Table 1.

To assess the efficiency of state financial sup-
port under the 5-7-9% program, this paper exam-
ined investment cases involving SMEs installing
autonomous hybrid wind-solar photovoltaic sys-
tems with storage facilities. Hybrid technologies,
due to their complementary energy profiles and
relatively low cost, are a popular DRES option.
Three capacity scenarios (with DRES configura-
tions of 10, 20, and 30 kW) were analyzed based
on wind-to-solar ratios of 20:80, 30:70, and 40:60.
Technical and financial parameters for these sys-
tems were based on data from Kurbatova et al.
(2024; 2024a), with an assumed 25-year opera-
tional lifespan (Table 2). Plants were expected to

Table 1
Key financial metrics for assessing the investment project's feasibility
Indicator Definition Source

Levelized Cost of Represents the average cost per unit of electricity generated over the

system’s lifespan. Competitive LCOEs enhance the attractiveness of | (Lazard, 2024)
Energy (LCOE) ;

DRES projects.
Net Present Value | Measures the difference between discounted cash inflows and (Cleartax, 2024)
(NPV) outflows; a positive NPV indicates that the project is financially viable. ’
Profitability Index | The ratio of the present value of benefits to the present value of costs; | (Wallstreetmojo,
(PI) a PI greater than 1 signifies a worthwhile investment 2019)
Discounted Payback | The time needed to recoup the investment, adjusted for the time value grOJect— .

. anagement.info,

Period (DPP) of money. 2021)
Internal Rate of The discount rate at which the NPV becomes zero; IRRs exceeding (Melnyk, 2012)
Return (IRR) 10% are typically considered favorable. YK

Table 2

Initial performance and cost estimates for autonomous hybrid wind-solar photovoltaic power
systems integrated with energy battery storage (Kurbatova et al., 2024; 2024a)

Indicator Wind-to-solar power ratio, %
20:80 | 30:70 | 40:60
Total installed capacity: 10 kW
Annual volume of electricity generation, kWh/year 14416 16364 18312
Initial investment costs, EUR 14340 15259 16178
Operating and maintenance costs, EUR /year 287 305 324
Decommissioning costs, EUR 717 763 809
Total installed capacity: 20 kW
Annual volume of electricity generation, kWh/year 29310 33046 39046
Initial investment costs, EUR 22466 23868 27291
Operating and maintenance costs, EUR /year 449 477 546
Decommissioning costs, EUR 1123 1193 1365
Total installed capacity: 30 kW
Annual volume of electricity generation, kWh/year 44362 49967 55585
Initial investment costs, EUR 30038 32514 35416
Operating and maintenance costs, EUR /year 601 650 708
Decommissioning costs, EUR 1502 1626 1771
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begin operation in July 2025 and continue through
June 2050, with an annual efficiency decline of
0.08% due to equipment aging.

To determine the appropriate discount rates
for DRES investment projects, calculations were
based on the financing terms of the “5-7-9%" loan
program offered by Oschadbank (2025a). The pro-
gram requires a minimum equity contribution of
15%, while the remaining 85% of the investment
can be financed through concessional loans. The
average annual deposit rate in UAH at Oschad-
bank (11% as of December 2024) was assumed as
the cost of equity capital for performing the calcu-
lations. The cost of debt corresponded to the pref-
erential loan rates of 5%, 7%, or 9%, depending
on specific loan conditions.

To calculate the overall cost of capital, the
Weighted Average Cost of Capital (WACC)
method was applied. WACC reflects the average
rate a company pays for financing a project through
a mix of equity and debt, weighted by each com-
ponent’s proportion (Frankel, 2024; Kurbatova et
al., 2024). Under the 15% equity / 85% debt struc-
ture, the effective discount rates were as follows:

* at 5% loan rate: WACC = 11% % 0.15 + 5% X
x 0.85 =5.9%;

* at 7% loan rate: WACC = 11% % 0.15 + 7% X
% 0.85 =7.6%;

* at 9% loan rate: WACC = 11% % 0.15 + 9% X
% 0.85=9.3%.

These discount rates were used to calculate
LCOE for autonomous hybrid wind-solar pho-
tovoltaic systems, as summarized in Table 3.

Subsequently, we assessed the economic viabil-
ity of installing such systems by computing other
key financial metrics, including NPV, PI, IRR and
DPP (Table 3). The analysis assumed all electric-
ity produced by the DRES would be consumed
internally, i.e., the system capacity was optimized
to match the business’s energy demand. The stor-
age capacity of the DRES was designed to ensure
at least eight hours of uninterrupted power in case
of insufficient generation.

For the financial model, the cost savings from
DRES were based on the prevailing market electric-
ity price, which averaged 0.14 EUR/kWh for SMEs
in December 2024 (Minfin, 2025). This benchmark
price represents the avoided cost for businesses and
thus the economic value of self-generated energy.

In all system configurations, the calculated
LCOE was consistently lower than the average
market electricity price, demonstrating positive eco-
nomic effect of the projects. In the most favorable
case (a 30-kW system, a 40% wind share, and a
5.9% discount rate), the LCOE was 2.3 times lower
than the prevailing market rate. Even under the least
advantageous conditions, the LCOE remained com-
petitive, being 14% lower than the market price.

The NPV increased with greater installed
capacity and a higher proportion of wind energy.
All projects achieved a positive NPV, confirming
their financial profitability, although higher dis-
count rates negatively impacted NPV by increas-
ing the cost of capital.

The PI exceeded 1 across all projects, affirm-
ing their financial soundness. The most attractive

Table 3

Key financial metrics for investment projects of autonomous hybrid wind-solar power systems
integrated with energy battery storage

.. LCOE, *UR/ NPV, EUR PI IRR, % DPP, years

g i Wind-to-solar power ratio, %

sZlz s|s|g/s|s|g|e|g|g|2|g|sg|e|:¢s

2z | S| 3| S| S| 8| S|s|s|S|s8|s|8|S]|s]| s

=R RS ) < Q 1) < Q ) < Q ) < Q ) <
Total installed capacity: 10 kW

59 [0.10 | 0.09 | 0.09 | 7494 | 9808 | 12123 |1.52| 1.64 | 1.74 12.60|11.37| 10.47

7.6 | 0.11 | 0.10 | 0.10 | 4554 | 6430 | 8306 |1.32| 1.42 | 1.51 |11.4| 12.6 | 13.6|14.32|12.68| 11.53

93 |0.12 | 0.11 | 0.11 | 2223 | 3752 | 5282 |1.15| 1.24 | 1.32 17.08 | 14.61| 13.00
Total installed capacity: 20 kW

5.9 ]10.07 | 0.07 | 0.07 | 23783 |28682|35054|2.05|2.19 | 2.27 8.56 | 7.91 | 7.58

7.6 | 0.08 | 0.08 | 0.08 | 17537 [21581|26627[1.77|1.90 | 1.97 |16.6| 17.9 | 18.7] 9.19 | 843 | 8.04

9.3 10.09 | 0.09 | 0.08 | 12589 1595619951 |1.56| 1.66 | 1.73 9.99 | 9.07 | 8.62
Total installed capacity: 30 kW

59 10.07 | 0.06 | 0.06 [41064|47937|54290|2.35|2.46 | 2.51 7.28 | 6.92 | 6.75

7.6 |0.07 | 0.07 | 0.07 |31450(37056|42155|2.04|2.13 | 2.18 | 19.5] 20.5 |21.1| 7.70 | 7.29 | 7.09

9.3 ]0.08 | 0.08 | 0.08 |23836(28439(32545|1.79|1.87 | 1.91 821 | 7.74 | 7.51
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project (a 30-kW system, a 40% wind share, and
a 5.9% discount rate) achieved a PI of 2.51, while
the lowest PI of 1.15 was observed for a 10-kW
system with a 20:80 wind-solar configuration at a
9.3% discount rate. Profitability improved in sys-
tems featuring larger capacities and a higher pro-
portion of wind energy.

Payback periods varied between nearly 7 and
17 years within the expected 25-year operational
lifespan. The shortest payback (6 years and 9 months)
was recorded for a 30-kW system with a 40:60 wind-
solar ratio and a 5.9% WACC. The longest, exceed-
ing 17 years, was associated with a 10-kW system
at a 20:80 wind-solar ratio and a 9.3% WACC. On
average, 10 kW systems reached breakeven within
10.5-17.1 years, 20 kW systems within 7.6-10 years,
and 30 kW systems within 6.8—8.2 years.

IRRs ranged from 11.4% to 21.2%, comfort-
ably surpassing the highest WACC of 9.3%, thereby
ensuring strong profitability across all cases. Sys-
tems with larger capacities and a higher share of
wind energy delivered the highest returns, providing
a significant buffer against economic uncertainties.

To sum up, while wind and solar generation
are variable and seasonally dependent, their com-
bined use, complemented by battery storage, can
reliably cover a portion of a business’s electricity
demand. However, fully replacing grid consump-
tion with self-generated power remains challeng-
ing due to intermittency. Storage systems provide
flexibility but also add to overall costs. Neverthe-
less, these estimates exclude the losses businesses
incur during blackouts, such as halted production,
equipment damage, or labor downtime. Avoiding
such disruptions represents additional value.

Ultimately, 1nvest1ng in DRES through Ukraine’s
concessional “5-7-9” loan program enables compa-
nies to reduce energy costs, improve energy resil-
ience, and protect against power outages, while
potentially generating long-term profits. However, an
analysis of loan offerings by Ukrainian banks reveals
that interest rates for financing DRES installations

outside the government’s support programs are pro-
hibitively high. For instance, Oschadbank’s “Green
Energy” program offers a 19.5% annual interest
rate, limited loan amounts, and shorter repayment
terms (Oschadbank, 2025). While two DRES proj-
ects (with a 30-kW capacity and wind-solar ratios
of 30:70 and 40:60) demonstrate IRRs exceeding
19.5%, smaller-scale projects, such as those with
10 and 20 kW capacities, become unfeasible under
such terms. With a 20:80 wind-solar ratio, a 30-kW
capacity system may pay back; however, this period
is much longer than the loan term.

Conditions worsened under Ukrgasbank’s “Eco-
Energy” program, which offered loans at 23.5%
interest for up to five years (Ukrgasbank, 2025),
making all considered DRES projects financially
unsustainable. Raiffeisen Bank provides unsecured
loans for solar photovoltaic installations with interest
rates ranging from 17% to 19%, but they do not cover
hybrid systems (Raiffeisenbank, 2024). In this con-
text, the state-backed “5-7-9” program remains the
most attractive option for Ukrainian businesses aim-
ing to implement DRES. This highlights the impor-
tance of maintaining and expanding government sup-
port to help enterprises achieve energy independence,
ensure production continuity, and enhance tax rev-
enues. The “5-7-9” initiative demonstrates the vital
role of public policy in accelerating the adoption of
renewable energy and enhancing national resilience.

The study results confirm that sustained success
in the DRES sector hinges on strong collaboration
between the government and the private sector.
Public institutions must offer consistent policies,
supportive measures, and regulatory frameworks,
while companies contribute new technologies,
investment, and practical expertise. Table 4 out-
lines three key strategies designed to foster effec-
tive interaction between these sectors.

Based on the strategies mentioned, the follow-
ing strategic roadmap addressing technical, finan-
cial, and regulatory challenges can be suggested
for DRES implementation (Fig. 1).

Table 4

Key strategies for effective collaboration of businesses and public authorities in the DRES sphere

Direction of collaboration

Measures

e loans;
Incentivizing investment

- extend and improve programs like “5-7-9” by ensuring access to low-interest

- provide tax breaks and grants to make DRES projects more attractive;
- stabilize energy policy frameworks to support long-term business planning.

Promoting public-private
partnerships

- share investment risks between state and private actors;
- enable government co-financing for infrastructure development, with private
sector operation and maintenance.

Energy market reforms

- simplify regulations to better accommodate DRES integration;

- introduce updated and faire feed-in tariffs, net metering and net billing
systems, and energy trading platforms;

- reform energy pricing to reflect true costs by removing subsidies and aligning
tariffs with market rates
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Energy Audit & Resource Mapping:

- evaluate current and projected energy needs;
- assess local renewable resource availability.

L

Financial Feasibility:

evaluate project viability.

use tools like LCOE, NPV, IRR, PI, and DPP to

v

Infrastructure Planning:

- design modular, scalable systems;

- include energy storage to buffer supply
fluctuations.
L2
Digital Integration:

trading.

apply artificial intelligence, Internet of Things, and
blockchain for energy monitoring, optimization, and

2

Training & Capacity Building:
equip staff with technical and operational DRES skills.

¥

Policy Alignment & Engagement:

- ensure compliance with national policy;
- collaborate with local communities to strengthen
social support and minimize resistance.

¥

Monitoring and Evaluation:

monitor performance through KPIs related to energy
savings, financial returns, and environmental impact.

Fig. 1. The strategic roadmap for DRES implementation

Overall, the deployment of DRES in Ukraine
offers a promising route toward achieving energy
efficiency and autonomy, strengthening positive
economic impacts, and promoting sustainable
development. State initiatives, such as the “5-7-
9” program, play a critical role in helping busi-
nesses contribute to DRES advancement even
under unfavorable interest rates of commercial
banks. To drive wider adoption and maximize
benefits, it is essential to combine encouraging
policy instruments and strategic business plan-
ning and ensure advancements in technologies.
Strengthening partnerships between government
entities and businesses, along with implementing
a carefully structured roadmap, will help fully
implement the business potential of DRES. This
approach will enable Ukraine not only to recover
from the effects of the war but also to position
itself as a leader in green power integration and
management.

Conclusions. The advancement of DRES in
Ukraine addresses not only the immediate need
for energy decentralization and resilience but
also strengthens the country's long-term innova-
tion agenda. By integrating DRES into a digi-
talized and flexible energy ecosystem, Ukrainian
businesses can establish future-ready operations
that are adaptable, sustainable, and more resilient
to geopolitical and environmental disruptions.

The findings of this study confirm that invest-
ing in autonomous hybrid wind-solar photovol-
taic systems, supported by concessional financing
programs such as the “5-7-9” initiative, is a viable
strategy for enhancing energy security, reducing
operational risks, and promoting economic recov-
ery. Government support mechanisms play a cru-
cial role in ensuring that DRES remain accessible
and profitable, especially for SMEs.

However, this study has several limitations.
The adopted financial indicators assumed
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stable macroeconomic conditions and did not
fully account for potential risks such as cur-
rency fluctuations, regulatory changes, pro-
longed periods of low renewable energy gen-
eration, or future shifts in electricity pricing.
Additionally, the analysis focused on inter-
nal energy consumption, without considering
opportunities for grid feed-in or participation
in energy markets. Therefore, future research
should explore differentiated financial support

mechanisms tailored to various business scales,
sectors, and regional contexts. Moreover, com-
prehensive evaluations of the long-term socio-
economic impacts of decentralized energy
investments, including job creation, regional
development, and environmental benefits, are
necessary. Such insights will be critical for
shaping more effective public policies and pri-
vate sector strategies to accelerate Ukraine’s
green energy transition.
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