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Abstract

Providing people with access to sustainable energy and overcoming energy poverty are 
essential tasks of the energy transition to a climate-neutral economy. The paper aims 
to examine the financial measures to alleviate energy poverty in Ukraine, such as the 
provision of energy subsidies and the financing of local programs to improve the en-
ergy efficiency of buildings through the Energy Efficiency Fund. Using statistical data 
of the International Energy Agency, Eurostat, the Ministry of Energy of Ukraine, and 
the State Statistics Service of Ukraine, the paper analyzes the state of energy poverty 
in Ukraine compared to EU countries. In the context of Ukraine’s intensifying energy 
and economic crises, the assessment of the fiscal cost of energy subsidies reflects a 
significant increase in an additional burden on the state budget. The fiscal cost of sub-
sidies was assessed using the price-gap approach. The paper presents the results of 
energy modernization of buildings in Ukraine through the Energy Efficiency Fund. 
Implementation of energy modernization projects for buildings reduces energy costs 
and СО2 emissions, increases housing energy efficiency, and expands the possibili-
ties of overcoming energy poverty. The application of the cost-benefit analysis method 
to sustainable housing renovation projects is demonstrated to more accurately assess 
energy and carbon impacts and to obtain financial support. The formulated proposals 
aim to raise awareness of power structures and support informed decision-making to 
overcome energy poverty and build a sustainable energy future for Ukraine.
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INTRODUCTION

The green and energy transitions are seen as a common foundation for 
building a sustainable economy. The main goal to be achieved by 2030 
is “ensuring access to affordable, reliable, sustainable and modern en-
ergy for all” (UN, 2021a).

A  crucial task of the green energy transition is not only to restore the 
energy sector’s stable functioning, stimulate energy efficiency, and 
develop renewable energy but also to provide access to sustainable 
energy for broad population segments and overcome energy poverty. 
According to the updated energy strategy of Ukraine, by 2050, the en-
ergy sector “should be as close as possible to climate neutrality, which 
means the availability of clean energy, overcoming energy poverty, de-
veloping an innovative and decentralized energy system, fully func-
tioning national energy markets and their integration into interna-
tional ones” (Ministry of Energy of Ukraine, 2022).

The high volatility of energy prices, combined with the low energy ef-
ficiency of buildings, significant destruction of housing and social in-
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frastructure, and a sharp drop in the population’s income during wartime, exacerbate the problems 
of the rapid growth of energy poverty in Ukraine. The deficit of energy capacities enhances Ukraine’s 
energy dependence, increases electricity prices, and accelerates the spread of energy poverty. 

According to foreign practice, there are different options for overcoming energy poverty  via energy 
policy, social policy, or a combination of various regulatory decisions. At the country level, various 
measures are applied, ranging from price controls and tax incentives to restrictions on disconnections, 
social tariffs, energy efficiency, and energy conservation (EC, 2024; EU, 2023). 

What are the features of implementing measures to support vulnerable population groups and alleviate 
energy poverty in Ukraine? One of  such measures is energy subsidies for electricity and gas. There is a 
difference between the terms “energy subsidies” and “fossil-fuel subsidies.” According to the method-
ological approaches of the IMF, OECD, and IEA, the cost of state support for energy consumers and 
producers differs. Therefore, it is necessary to conduct a comparative analysis of these approaches and 
more accurately determine the increase in the additional burden on the state budget.

Implementing energy efficiency programs locally is critical to support vulnerable population groups 
and prevent the spread of energy poverty in Ukraine. The large-scale destruction of public infrastruc-
ture in Ukraine during the war increased the costs of reconstruction and restoration of housing stock. 
Consequently, the just energy transition requires improved cost-benefit analysis (CBA) to carefully 
analyze the social costs and benefits, taking into account the long-term benefits of decarbonization 
when implementing sustainable housing renovation projects in practice. Thus, a significant share of СО

2
 

emissions falls precisely on the residential and public buildings sector and enters the atmosphere dur-
ing the heating process. Therefore, these sectors have a significant potential for reducing pollution after 
the energy modernization of buildings based on implementing the Build Back Better principle with an 
emphasis on increasing the comfort, energy efficiency, and environmental friendliness of housing fol-
lowing European standards.

1. LITERATURE REVIEW

The International Energy Agency’s information re-
flected the results of the energy industry’s develop-
ment in the conditions of growing energy demand 
(IEA, 2024a, 2024b). The International Renewable 
Energy Agency (IRENA) presents the perspec-
tives of the energy transition (IRENA, 2020, 2024). 
Most European countries are stepping up efforts 
to implement National Energy and Climate Plans 
(NECPs) on the energy transition path (EC, 2019; 
UN, 2015a; Council of the European Union, 2021). 

Energy efficiency is identified as a key action area 
in the fight against energy poverty (Council of the 
European Union, 2023). Considering deteriorating 
energy market, concerns about energy supply, ris-
ing energy prices, and the EU’s ongoing transition 
to climate neutrality, the issue of energy poverty will 
become a key one in the coming years (EU, 2023). 
Energy poverty is a critical concept in the Clean 
Energy for All Europeans legislative package, which 

aims to promote a just energy transition. The Energy 
Efficiency Directive defines energy poverty as a 
household’s lack of access to essential energy servic-
es that provide basic levels and decent standards of 
living and health.  These include adequate heating, 
hot water, cooling, lighting, and energy to power ap-
pliances. Some countries suffer from existing social 
policy and other relevant policies caused by a com-
bination of factors, including but not limited to non-
affordability, insufficient disposable income, high 
energy expenditure, and poor energy efficiency of 
homes (Council of the European Union, 2023).

Energy poverty is considered in the context of 
complex global economic and climate change is-
sues (Li et al., 2014; Nussbaumer et al., 2012) and 
social issues related primarily to economic in-
equality. For example, Boardman (1991) first in-
troduced the term “affordable warmth” and de-
fined fuel poverty in the UK: Fuel poverty occurs 
when a household has to spend more than 10% of 
its income on fuel to maintain a suitable indoor 
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temperature. The term fuel poverty continues to 
be used alongside energy poverty, although there 
is a distinction between the two, as noted by Li et 
al. (2014). Moore (2012) explored the content and 
formulation of fuel poverty targets. Walker and 
Day (2012) presented fuel poverty as a complex 
form of inequity that hinders access to energy ser-
vices. Legendre and Ricci (2015) studied fuel pov-
erty in France and developed the concept of fuel 
vulnerability. Bartiaux et al. (2019) defined energy 
poverty as energy inequity and examined the im-
pact of energy transitions on social inequality.

There are different points of view on forming poli-
cies to overcome energy poverty. Koďousková and 
Lehotský (2021), having studied the problem of en-
ergy poverty in Central and Eastern European coun-
tries, drew attention to the existence of two compet-
ing models at the state and regional level. Mulder et 
al. (2023) found that energy poverty is much more 
spatially concentrated than income poverty. They 
stressed the importance of developing an analyti-
cal basis for establishing national energy poverty 
monitoring in the Netherlands. Sareen et al. (2020) 
explored energy poverty metrology as a complex, 
socially determined phenomenon. Kashour and 
Jaber (2024) presented the results of energy poverty 
research based on calculating a composite index. 
Nussbaumer et al. (2012) proposed calculating the 
multi-dimensional energy poverty index (MEPI).

Many countries have programs to help low-in-
come households with energy (Murray & Mills, 
2014; Lausberg & Croon, 2023). Kyprianou et al. 
(2019) analyzed energy poverty reduction mea-
sures in five EU countries (Bulgaria, Cyprus, 
Spain, Portugal, and Lithuania). They concluded 
that a regional approach is more effective than a 
national one in combating energy poverty. Croon 
et al. (2024) examined the issue of social hous-
ing. They noted that the choice of target group is a 
fundamental part of the targeting policy, and da-
ta limitations are a major challenge in combating 
energy poverty. Clements et al. (2013) and Kojima 
and Koplow (2015) identified the peculiarities of 
estimating the fiscal cost of expenses based on 
the provision of energy subsidies. Kocheshkova 
(2019) analyzed the problem of energy poverty 
in Ukraine and emphasized the need to separate 
measures to combat energy poverty from the gen-
eral system of support for low-income households.

In Ukraine, attention has increased to the problem 
of overcoming energy poverty, but financial condi-
tions for implementing state programs to support 
vulnerable groups of the population are limited 
(National Recovery Council, 2022; Mishchenko et 
al., 2016; Zhuravka et al., 2024). According to the 
Law of Ukraine on Energy Efficiency (Verkhovna 
Rada of Ukraine, 2015), a course has been taken 
to introduce modern European practices to stim-
ulate the production of green energy, energy sav-
ing, and energy efficiency. The Law of Ukraine 
on the Energy Efficiency of Buildings defines the 
legal, socio-economic, and organizational princi-
ples for ensuring energy efficiency of buildings. It 
aims to reduce energy consumption in buildings 
(Verkhovna Rada of Ukraine, 2017).  

Methodological approaches to evaluating the results 
of a fair energy transition need to be harmonized 
with those used in most European countries, based 
on fundamental and internationally recognized 
methodological principles (IEA, 2020; Naumenkova 
et al., 2022; Naumenkova et al., 2023). The EC (2014) 
defines cost-benefit analysis (CBA) as a basis for de-
cision-making on the co-financing of projects and 
a real management tool for national and regional 
authorities. OECD (2018) presents the application 
of the CBA method to projects or policies that have 
the deliberate aim of environmental improvement 
or are actions that affect the natural environment as 
an indirect consequence. Liu et al. (2018) proposed a 
methodological framework to conduct an economic 
cost-benefit analysis for EER projects. CBA method 
for building solutions and energy efficiency projects 
was developed by Araújo et al. (2016) and Mihic et al. 
(2012). Siller et al. (2007) constructed the model to 
describe the dynamics of the energy-relevant proper-
ties of the residential building stock. 

The worsening energy crisis in Ukraine requires 
rethinking of policies to protect vulnerable house-
holds based on the development of national energy 
poverty indicators that should be consistent with 
energy sector development targets and strategic 
documents for Ukraine’s economic recovery.

The paper aims to examine the financial measures 
to combat energy poverty in Ukraine, such as the 
provision of energy subsidies and the financing of 
local programs to improve the energy efficiency of 
buildings through the Energy Efficiency Fund.
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2. METHODS

The content and focus of monitoring measures 
to combat energy poverty are presented in the 
context of sustainable financing in accordance 
with the legal framework of the EU countries 
(Figure 1). 

The European Pillar of Social Rights includes the 
right to access energy, which must be guaranteed 
to every person (EC, 2017). Energy poverty is a sit-
uation in which households do not have access to 
basic energy services. 

The focus is on measures for a just energy tran-
sition with climate impact, combined with social 
finance and responsible investment measures. The 
research direction involved the sequential imple-
mentation of the following main stages:

1) analysis of energy poverty in EU countries 
and Ukraine;

2) evaluation of government support measures 
to address energy poverty, including through 
the provision of energy subsidies in the con-
text of the transition to a low-carbon economy;

3) assessment of the effect of energy modern-
ization programs for multi-storey buildings 
implemented at the local level through the 
Energy Efficiency Fund during the recon-
struction in Ukraine.

The statistical analysis of energy poverty in EU 
countries was carried out based on data from 
Eurostat, Energy Poverty Advisory Hub, in accor-
dance with the European Pillar of Social Rights 
(Figure 1). The issue of the possibility of mitigat-

Figure 1. A legal framework for combating energy poverty based  
on sustainable financing in the EU countries
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ing the consequences of energy poverty based on 
energy subsidies, which is relevant in the context 
of Ukraine, is analyzed. Fossil fuel subsidies were 
assessed using the IEA price-gap approach:

–  ,( )reference end user cSub P P U− ⋅=  (1) 

where Sub – subsidy; P
reference

 – reference price;  
P

end-user
 – end-user price; U

c
 – units consumed.

The price gap is the difference between the reference 
price and the end-use price. This method was used 
to compare the amount of subsidies in Ukraine and 
other countries and develop recommendations for 
policy formation in the energy sector.

The assessment of the indirect impact of energy 
modernization projects for buildings on the envi-
ronment is based on the use of the СBA method. 
For this purpose, the indicator, reduction of СО

2
 

emissions per m2 of heated area, is proposed to be 
used when implementing renovation and energy 
modernization projects for buildings.

The following formula was used to calculate emis-
sions for the reporting year:

60 ,1 r

j j i iV  k Q E−=  (2)

where Vj – gross emission of j-th pollutant dur-
ing combustion of i-th fuel for the reporting year, 
tons; k

j
 – emission index of j-th pollutant for i-th 

fuel, g/GJ; Q
i
 – consumption of i-th fuel for the re-

porting year, tons; Er
i
 – lower heating value of i-th 

fuel, MJ/kg.

The volumes of emissions of pollutants from fuel 
combustion related to greenhouse gases must be 
converted into СО

2
 equivalents using the ratio:

• 1 t of СO
2
 = 1 t of CO

2
 equivalent;

• 1 t of NO
2
 = 31 t of CO

2 
equivalent;

• 1 t of СН
4
 = 21 t of CO

2
 equivalent.

If natural gas (m3) was used for heating, its volume 
should be converted into tons using the formula:

3 ,' 10Q Q r −= ⋅ ⋅  (3)

where Q – volume of gas, tons; Q’ – volume of gas 
consumed, m3; R – density of natural gas under 
normal conditions, kg/m3; r = 0.723 kg/m3.

3. RESULTS AND DISCUSSION

In  modern conditions, the electric power sector 
plays a leading role in ensuring the sustainable de-
velopment of most countries’ economies. In 2023, 
global electricity production increased by 2.5% com-
pared to 2022, reaching a record level of 29,925 TWh 
(Figure 2). Steady growth in electricity demand amid 
growing economic activity was observed in India, 

Source: IEA (2024a), Energy Institute (2024) data.

Note: A terawatt-hour (TWh) is a unit of energy equal to outputting one trillion watts for one hour.

Figure 2. Electricity generation in 2013–2023
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China, and Northeast Asian countries, while the EU 
and other advanced economies saw a decline in de-
mand due to slower production and rising inflation. 
Global electricity demand is expected to grow by 
3.4% annually, with the share of electricity in fi-
nal energy consumption approaching 30% in 2030, 
compared to 18% in 2023 (IEA, 2024b).

Over the period 1990–2023, global electricity 
production increased more than 2.5 times, with a 
compound annual growth rate (CAGR) of 2.84%. 
Unfortunately, the negative trend in Ukraine is 
insignificant. The instability of the economic and 
political situation in Ukraine after the collapse 
of the USSR, structural changes in the economy, 
ineffective public administration, and military 
actions with large-scale destruction worsened 
the situation in the energy sector, increased the 
country’s energy dependence, and limited the 
provision of energy services to consumers. From 
1990–2023, annual electricity production in 

Ukraine decreased by 2.9 times – from 298.8 to 
103.4 TWh, equivalent to an annual reduction of 
3.16% (Figure 3).

Th e war in Ukraine has resulted in widespread de-
struction of energy infrastructure, limiting access 
to reliable electricity for the majority of the popu-
lation and exacerbating energy poverty. According 
to the World Bank’s estimates, by the end of 2023, 
the total needs for restoring and reconstructing the 
economy were estimated at almost USD 486 billion 
(or 440 billion euros), which was approximately 2.8 
times higher than Ukraine’s estimated nominal 
GDP for 2023, and continue to grow. According to 
the World Bank report (RDNA3), losses and needs 
in Ukraine’s energy and fuel resource extraction 
sector are estimated at USD 54.0 billion and USD 
47.1 billion, respectively (W orld Bank, 2023). 

Increasing sustainable consumer access to energy 
services must be based on sustainable development 

Source: IEA (2024a), Energy Institute (2024) data.

Figure 3. Electricity generation in the world and Ukraine in 1990–2023
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Table 1. Global carbon dioxide (CO2) emissions by sector, %

Source: IEA (2024а) data.

Sector
Ukraine EU (27) World

1990 2021 1990 2021 1990 2021

Electricity and heat producers 48.37 46.53 38.02 31.21 37.21 43.62

Industry 28.32 21.16 19.20 14.71 19.26 18.89

Transport 7.97 15.97 18.45 29.66 22.48 22.73

Residential 7.56 9.63 12.26 11.77 8.96 5.93

Other energy industries 3.50 1.80 4.32 5.08 4.74 4.71

Agriculture/forestry 3.15 2.29 2.23 2.33 1.93 1.20

Commercial and public services 0.41 2.62 4.97 4.84 3.69 2.38

Fishing 0.00 0.00 0.12 0.16 0.09 0.06

Final consumption not elsewhere specified 0.71 0.00 0.43 0.23 1.63 0.48

Total 100.00 100.00 100.00 100.00 100.00 100.00
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and the transition to cleaner energy production and 
consumption, as the electricity sector remains a 
major source of greenhouse gas emissions. During 
1990–2021, the share of СО

2 
emissions from heat and 

electricity production in the world increased from 
37.2% to 43.6%; in Ukraine during this period, this 
share was significant and reached 46-48% (Table 1).

  Energy poverty is directly related to poverty, vul-
nerable households, and energy security. Therefore, 
when analyzing this problem, different indicators 
are used based on the scale of the problem and 
monitoring features. The development of national 
energy poverty criteria should consider econom-
ic, social, natural-climatic, and other conditions. 
That is why Ukraine needs to organize the col-
lection and monitoring of energy poverty data at 
both the state and local levels.

To organize data collection at the local level, atten-
tion should be paid to the recommendations of the 
European Commission on energy poverty assess-
ment. Thus, EC (2020) pays special attention to the 
following areas:

• poverty level (the proportion of the popula-
tion living at risk of poverty (below 60% of the 
national average));

• inability to provide the required level of heat 
in the house;

• arrears in payment of utility bills;

• expenses for electricity, gas, and other types 
of fuel.

As Table 2 shows, the inability to maintain a suit-
able temperature in the house was particularly 
high in Eastern, Central, and Southern Europe; 
Bulgaria, Spain, Portugal, and Greece showed the 
highest values of these indicators.

The number of EU citizens suffering from en-
ergy poverty and unable to keep their homes 
at an adequate temperature was 6.9% in 2019, 
9.3% in 2022, and 10.6% in 2023 (EU, 2023). 
Expenditures on electricity, gas, and other fu-
els in household expenditures reach 9-10% 
in Bulgaria, Poland, Slovakia, and the Czech 
Republic. In most European countries, the aver-
age energy burden – the share of income spent 
on energy services – is almost twice as high for 
the poorest 20% of households as for the richest 
20% (Lausberg & Croon, 2023). For compari-
son, in Ukraine, the share of the population un-
able to afford adequate home heating increased 

Table 2. Energy poverty assessment in EU countries in 2023 and Ukraine*
Source: EU (2024) and the State Statistics Service of Ukraine (2024) data. 

Country

Inability to keep 

home adequately 

warm, % of the 

total population

Arrears on 

utility bills, 
% of total 

population

Population living in 
residential premises 

with leaks, dampness, 

and rot, %

Expenditure on 

electricity, gas, and 

other fuels, % of total 

household expenditure

European Union – 27 countries 

(from 2020)
10.6 6.9 15.5 n.a.

Euro area – 20 countries (from 

2023)
11.3 6.9 18.0 n.a.

Austria 3.9 5.5 10.5 4.1

Belgium 6.0 3.7 14.5 4.5

Bulgaria 20.7 17.8 8.4 9.2

Croatia 6.2 11.6 5.6 7.4

Cyprus 16.9 9.0 31.6 3.7

The Czech Republic 6.1 1.9 8.5 10.3

Denmark 6.9 4.7 15.0 6.3

Estonia 4.1 4.6 10.5 5.6

France 12.1 7.5 21.1 4.3

Germany 8.2 5.4 16.0 5.2

Greece 19.2 32.9 13.5 6.4

Hungary 7.2 7.3 12.6 6.5

Ireland 7.2 7.6 n.a. n.a.

Italy 9.5 4.1 17.1 4.8

Latvia 6.6 7.0 18.8 7.1
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from 9.2 to 15.2% from 2010–2021 (The State 
Statistics Service of Ukraine, 2024).

In 2023, 15.5% of the EU population lived in dwell-
ings with leaks, dampness, and rot, and 18% in the 
Eurozone. The Renovation Wave initiative within 
the European Green Deal targets the renovation 
of private and public buildings, and the Social 
Climate Fund includes energy-poor households 
among its main beneficiaries.

In Ukraine, forming a database for analyzing en-
ergy poverty in the context of economic crisis and 
war is difficult. However, given the severity of this 
problem, developing a monitoring program is 
highly relevant.

An important tool of state support used to help 
vulnerable groups of the population is energy sub-
sidies for electricity and gas. According to IMF 
approaches, energy subsidies are divided into sub-
sidies for consumers and producers. Consumer 
subsidies arise when prices paid by consumers 
and households (for final consumption) are below 
the supply cost, including transportation costs. 
Production subsidies arise when prices exceed this 
level (Clements et al., 2013).

World Bank documents use a broader term – fos-
sil fuel subsidies. These are deliberate government 
policies directed at fossil fuels, electricity, or heat 

produced from fossil fuels, and they have the fol-
lowing effects: reducing the cost of purchased en-
ergy; reducing the cost of producing or delivering 
fuel, electricity, or heat; and increasing the reve-
nues of resource owners or suppliers of fuel, elec-
tricity, or heat (Kojima & Koplow, 2015).

Different approaches are taken to disclosing the 
content of state support for the production and 
consumption of fossil fuels. Thus, according to 
the OECD definition, fossil fuel support includes 
both direct budget transfers and tax expendi-
tures that provide a benefit or advantage to the 
production or consumption of fossil fuels com-
pared to alternatives. Since 2019, the OECD has 
proposed using the inventory approach to assess 
and monitor the Sustainable Development Goal 
Indicator 12.C.1 (OECD, 2015b, 2023). This ap-
proach estimates the fiscal value of government 
support as all direct budget transfers and tax in-
centives to obtain benefits and preferences for 
fossil fuel production and consumption. Based 
on this approach, the OECD identifies, docu-
ments, and values around 800 different fossil fu-
el support measures in the OECD and selected 
partner countries (OECD, 2015b).

Subsidies are seen as distorting market prices, in-
creasing budget deficits in many fragile economies, 
and generally limiting funding for clean energy 
initiatives. However, many governments continue 

Country

Inability to keep 

home adequately 

warm, % of the 

total population

Arrears on 

utility bills, 
% of total 

population

Population living in 
residential premises 

with leaks, dampness, 

and rot, %

Expenditure on 

electricity, gas, and 

other fuels, % of total 

household expenditure

Lithuania 20.0 6.5 8.6 8.0

Luxembourg 2.1 4.8 18.0 2.6

Malta 6.8 4.9 7.2 2.8

The Netherlands 6.9 1.1 14.9 4.0

Poland 4.7 4.0 5.7 9.1

Portugal 20.8 3.8 29.0 n.a.

Romania 12.5 13.6 7.5 n.a.

Slovenia 3.6 6.6 18.5 6.6

Slovakia 8.1 7.2 5.8 10.5

Spain 20.8 9.6 23.0 4.3

Finland 2.6 7.4 5.3 3.8

Sweden 5.9 3.3 4.8 n.a.

Ukraine, whole 17.2 15.4 n.a. 15.2

rural 26.4 18.3 n.a. n.a.

urban 12.6 13.9 n.a. n.a.

Note: * For Ukraine, the latest data for 2021 are provided.

Table 2 (cont.). Energy poverty assessment in EU countries in 2023 and Ukraine*
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to use these subsidies in the domestic market to 
cushion the negative impact of price shocks on the 
economy, particularly vulnerable segments of the 
population.

An assessment of the cost of government support 
for fossil fuel production and consumption mea-
sures worldwide using the OECD and IEA ap-
proaches shows that it has increased significantly 
in recent years (Figure 4).

Thus, according to the OECD methodological ap-
proaches, in 2022, fiscal spending on government 
support for fossil fuels doubled compared to 2021 
and reached a record level of USD 1,483.3 billion, 
compared to USD 769 billion in 2021 (Figure 4). 
In 2022, 81% of this spending was directed toward 
supporting consumers (both households and busi-
nesses), 16% toward supporting producers, and 3% 
toward supporting the provision of general servic-
es (support that is not directly related to consum-
ers or producers) (OECD, 2023).

An analysis of the dynamics of government spend-
ing on fossil fuel support based on the IEA ap-
proach also shows a rapid increase in their value in 
2022 compared to 2021 – from USD 587.5 to USD 

1,126 billion. Compared to 2020, these expenses 
increased fivefold (Figure 4).

It should be noted that the results of assessing the 
cost of government support measures for the ex-
traction and consumption of fossil fuels according 
to the OECD and IEA approaches differ (Figure 
4). The IEA focuses on fossil fuel subsidies that 
are associated with any government action “that 
affects primarily the energy sector and results in 
a reduction in the cost of energy production, an 
increase in the price received by energy produc-
ers, or a reduction in the price paid by energy con-
sumers” (UNEP, 2019). This approach is, therefore, 
narrower than that used by the OECD.

 The results of the subsidy structure analysis re-
flect the desire of governments in most coun-
tries around the world to support the decar-
bonization of the economy by eliminating coal 
subsidies (UNEP, 2024). Thus, coal subsidies ac-
count for only 0.8% of the global fossil fuel sub-
sidy portfolio, or USD 9.1 billion; oil and nat-
ural gas account for 30.8% each, or USD 347.5 
and USD 347.4 billion, respectively. Electricity 
subsidies amount to USD 422.7 billion, or 37.5% 
of the total volume (Figure 5).

Source: OECD (2023) and ІЕА (2024а) data.

Note: The fiscal cost of support measures for the production and consumption of fossil fuels (82 economies (OECD countries 
and selected economies)).

Figure 4. Cost of government support for fossil fuel production and consumption measures according 
to OECD and IEA approaches, USD billion 
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The Russian Federation spent the most fossil fu-
el subsidies in 2022 – USD 160.86 billion, Iran – 
USD 126.96 billion, and China – USD 103.55 bil-
lion. The cost of subsidies per person is a more ac-
curate indicator of the possibilities of state support 
for consumers. The value of this indicator is high-
est in countries that import fossil fuels (Kuwait, 
the UAE, Qatar, Saudi Arabia, Turkmenistan, etc.), 
where the cost of subsidies per person reaches 2-5 
thousand US dollars (Table 3).

 Fossil fuel subsidies are significant in Iran, 
Venezuela, Uzbekistan, and Algeria, amounting 
to 22-36% of GDP. However, the effects of subsi-
dies on the economies of exporting and import-
ing countries are different. Thus, for energy-im-
porting countries, introducing fuel subsidies to 
reduce the end-use price on the domestic mar-
ket leads to increased budget expenditures. For 
energy-exporting countries, subsidies do not 
directly impact the budget but act as part of the 

Note: The data provided include the cost of the fossil fuel subsidy used by end users or as a resource for electricity generation.

Figure 5. Global value of fossil fuel subsidies in 2022, real 2022 USD billion 
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Table 3. Fossil-fuel subsidies in selected countries in 2022

Source: IEA (2024a) data.

Country
Subsidy per capita 

(USD/person)

Total subsidies
Value of fossil-fuel subsidies  

by fuel, USD billion 

real billion 

USD

as a share  

of GDP, %
Oil Gas Coal Electricity

Kuwait 4,939.37 21.08 11.42 3.74 6.20 0 11.14

The United Arab 

Emirates
3,922.60 37.03 7.30 4.90 20.21 0 11.92

Qatar 3,762.49 10.14 4.50 1.43 3.80 0 4.91

Turkmenistan 2,385.49 15.34 19.67 2.35 10.21 0 2.78

Saudi Arabia 2,113.36 76.94 6.94 35.08 16.56 0 25.30

Kazakhstan 1,794.37 34.45 15.26 9.64 7.60 3.43 13.78

Libya 1,784.14 12.15 27.58 8.70 0.36 0 3.09

Iran 1,433.77 126.96 36.05 52.19 45.25 0 29.52

Russia 1,124.37 160.86 7.26 0 97.81 0 63.05

Algeria 1,109.99 49.84 25.51 15.97 19.52 0 14.35

Azerbaijan 1,103.90 11.24 16.08 1.90 5.01 0 4.33

Hungary 751.50 4.93 4.45 0 3.56 0.001 1.37

Uzbekistan 640.38 22.72 28.25 1.68 15.31 0 5.73

Egypt 596.56 66.21 13.93 25.44 9.29 0 31.48

Iraq 491.52 21.87 8.09 13.90 1.15 0 6.82

Ukraine 490.85 19.61 12.94 0 9.20 0 10.41
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lost rent from selling energy resources on the 
foreign market at higher prices.

In Ukraine, in 2022, the total volume of fossil fuel 
subsidies, including those used as a resource for 
electricity generation, amounted to USD 19.61 
billion, which is almost 13% of GDP (Table 4). 
Compared to 2021, this amount has almost dou-
bled – from USD 9.66 to 19.61 billion. Analyzing 
the situation in Ukraine, it should be noted that 
the subsidy structure was dominated by subsi-
dies for electricity, the share of which in the total 
volume increased from 23.9% in 2021 to 53.1% in 
2022 (Table 4).

It should be noted that the amount of fossil fuel 
subsidies per capita in Ukraine is 7.5 times higher 
than the general subsistence minimum in effect in 
2022.

Refusal of state support for vulnerable popula-
tion groups – electricity consumers – contradicts 
the direction of Sustainable Development Goal 
7: Affordable, Reliable, Sustainable, and Modern 
Energy for All. The imbalance in fuel supplies not 
only increases price risks but also negatively af-
fects the direction of actions to support the tran-

sition to green energy. However, a significant in-
crease in the total cost of subsidies creates an addi-
tional burden on the state budget and leads to the 
government’s more active use of other methods to 
protect the population. In addition, subsidizing 
energy bills for low-income households does not 
always encourage households to improve the en-
ergy efficiency of their buildings.

It is advisable to focus on implementing long-
term measures to solve the energy system’s sys-
temic problems and overcome energy poverty in 
Ukraine. One promising area is the transition to 
distributed generation and strengthening mea-
sures to improve energy efficiency at the local level. 

In the context of a deficit of public funding to 
support vulnerable groups of the population and 
restore social infrastructure based on energy sus-
tainability, private investment is increasingly be-
ing attracted in Ukraine through:

• conclusion of performance contracts – agree-
ments between building owners and a private 
energy service company (Energy Services 
Company (ESCO)) (OECD, 2015a). These con-
tracts are widely used in foreign practice by 

Country
Subsidy per capita 

(USD/person)

Total subsidies
Value of fossil-fuel subsidies  

by fuel, USD billion 

real billion 

USD

as a share  

of GDP, %
Oil Gas Coal Electricity

Poland 468.93 2.97 2.71 0.017 2.95 0 0

Venezuela 453.10 12.82 21.61 5.36 1.28 0 6.18

Argentina 438.95 20.21 3.20 8.52 7.54 0 4.14

Croatia 418.43 0.66 2.28 0 0.66 0.001 0

The Slovak Republic 278.37 1.06 1.38 0 1.04 0.022 0

Austria 232.18 1.17 0.44 0.007 1.16 0 0

The United Kingdom 217.77 5.98 0.48 0.096 5.88 0.0002 0

France 173.52 6.57 0.42 0.017 6.55 0 0

China 73.32 103.55 0.57 28.92 20.02 0 54.61

India 19.78 55.62 0.83 33.87 2.49 0 19.26

Table 3 (cont.). Fossil-fuel subsidies in selected countries in 2022

Table 4. Fossil-fuel subsidies in Ukraine in 2010–2022

Source: IEA (2024a) data.

Value 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Electricity 6.82 6.23 4.67 4.73 6.00 6.96 5.64 4.45 5.08 3.03 2.65 7.35 10.41

Gas 9.67 12.19 11.18 8.69 7.75 4.33 – – 1.18 – – 2.31 9.20

Total 16.48 18.42 15.85 13.42 13.74 11.30 5.64 4.45 6.26 3.03 2.65 9.66 19.61

Note: The data provided include the value of gas subsidies for end-use and subsidies for fuel used as a resource for electricity 
generation.
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local authorities to improve energy efficien-
cy. When using such schemes, the amount of 
payments to the contractor depends on the ac-
tual energy savings and, accordingly, reduces 
household expenses;

• implementation of projects to improve energy ef-
ficiency using funds from residents of multi-sto-
rey buildings in which associations of co-owners 
of multi-apartment buildings have been created. 
These are voluntary associations of residents of 
buildings for proper maintenance of the build-
ing and adjacent territory, which are analogous 
to homeowner associations (HOAs) and prop-
erty owner associations (POAs).

In Ukraine, the EnergoDim program was intro-
duced to support the financing of energy-efficient 
measures in housing construction through the es-
tablished Energy Efficiency Fund. This fund also 
implements programs such as Restore the Home, 
which provides grant support for repairing private 
residential premises and improving the comfort 
of housing for citizens with reduced mobility, and 
Green House, which aims to expand the use of re-
newable energy sources in residential construction.

The EnergoDim program is implemented in cooper-
ation with IFC and GIZ. It is financed by the Energy 
Efficiency Fund, which is formed at the expense 
of the State Budget of Ukraine and contributions 
from the European Union and the Government of 
Germany. The program is designed for voluntary 
associations of building residents to properly main-
tain the house and surrounding area.

Building co-owners can apply for participation in 
the EnergoDim program through partner bank 
branches. Participation in the program allows co-
owners of housing to receive reimbursement of up 
to 70% of the costs of developing and examining 
design documentation, conducting a preliminary 
energy audit, technical and author’s supervision 
services, energy efficiency certification after the 
project is implemented, and inspection of the en-
gineering systems of the building in which energy 
modernization measures have been carried out 
(Energy Efficiency Fund, 2024; Verkhovna Rada of 
Ukraine, 2017). Table 5 presents the main results 
of projects implemented in Ukraine with the sup-
port of the Energy Efficiency Fund.

Table 5. Main results of the implementation  
of energy saving and energy efficiency projects 
with the support of the Energy Efficiency Fund  
in Ukraine

Source: Energy Efficiency Fund (2024) data.

Indicator 

Value as of 

August 16, 

2024

Number of applications submitted for 
participation in projects 963

Number of approved applications: –

• for participation 650

• for project approval 518

Number of completed projects 175

Number of projects in progress 475

Number of households in completed projects, 

units
16312

Declared cost of all projects, UAH million 6,656.083

Actual cost of completed projects, UAH 

million
1018.708

Actual cost of partially completed projects, 
UAH million

3,190.358

Amount of grant funding paid, UAH million 1,462.205

• including reimbursement of expenses for: –

• preliminary energy audit; 9.335

• design documentation and its examination 56.209

Construction work on the implementation of 
measures to improve energy efficiency 1141.063

Declared annual cost savings from project 

implementation, UAH million 416.806

Declared annual energy savings from the 

implementation of projects. thousand kWh 
per year

308,076.96

Declared annual reduction of СО
2 
emissions, 

thousand tons per year
83.54

Average level of declared energy savings from 

project implementation, % 31.27

Energy savings (total accumulated value after 
completion of projects), thousand kW 156,150.837

Reduction of СО
2 
emissions (total accumulated 

value after completion of projects), thousand 
tons

43.926

 Energy modernization projects for buildings 
based on the Build Back Better principle reduce 
energy costs and increase housing energy efficien-
cy. However, the reduction of СО

2
 emissions is 

significantly lower than stated, necessitating bet-
ter environmental auditing of projects and a more 
accurate assessment of the overall costs and ben-
efits. Housing energy retrofit projects should focus 
on using efficient technologies, and therefore, the 
results of decarbonization should be assessed more 
accurately.
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Along with assessing cost savings and energy con-
servation, paying more attention to evaluating the 
project’s carbon reduction would be appropriate. 
Figure 6 presents an evaluation of the results of im-
plementing energy modernization projects for build-
ings at the application pre-selection stage.

For this purpose, a criterion such as reducing СО
2 

emissions per unit of living space is proposed. This 
indicator is attractive because it does not contain a 
cost component, which neutralizes the influence of 
the price factor when forming the project estimate. 
The proposed approach’s results are demonstrated us-
ing the example of two successful projects implemented 
in Ukraine within the framework of the energy mod-
ernization program for multi-story buildings (Table 6).

As the results of the comparative analysis of imple-
menting the two projects show (Table 6), the sec-
ond project’s assessment exceeds the first assess-
ment by almost four times. In both options, ac-
cording to the energy audit results, the reduction 
in energy consumption is the same – 38.6% and 
38.9% – but the carbon efficiency of the projects 
differs significantly. Thus, implementing Project 2 
reduces СО

2 
emissions per unit of heated area by 

4.437 kg СО
2
 per m2 compared to 9.007 kg СО

2
 

per m2 for Project 1. The effectiveness of measures 
to reduce СО

2
emissions for Project 2 is almost 2.8 

times lower than for Project 1.

To prevent the use of low-efficiency technologies 
in the thermal modernization of housing and the 

Figure 6. Scheme of grant support for energy modernization projects in residential buildings
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unjustified increase in the estimate during the 
construction works, a correction factor to con-
sider the carbon effect has been proposed for use 
when selecting projects for grant assistance (Table 
6). The coefficient value depends on the reduction 
of СО

2
 emissions per m2 of heated area, which al-

lows for the establishment of financial support for 
selected solutions for building energy moderniza-
tion based on the carbon component of the design 

solution. Using such an approach requires tight-
ening energy audit requirements and preventing 
greenwashing.

The benefits of sustainable housing reconstruction 
at the local level include improving citizens’ qual-
ity of life, increasing the energy efficiency of hous-
ing stock, reducing energy costs, and gradually 
overcoming energy poverty. 

CONCLUSION

  The paper examines efforts to alleviate energy poverty in Ukraine by providing energy subsidies and financ-
ing programs to improve building energy efficiency through the Energy Efficiency Fund. The study compares 
energy poverty indicators in the EU countries and Ukraine. The values of energy poverty indicators vary 
across EU countries and Ukraine due to differences in energy consumption volumes and characteristics, in-
ability to maintain the required level of household heating, levels of expenses for electricity, gas, and other fu-
els, and arrears in utility bill payments. In Ukraine, energy poverty is exacerbated by the war and the destruc-
tion of energy capacities, low population incomes, high energy costs, and low energy efficiency of housing. 

In these conditions, state support for vulnerable population groups is based on providing energy sub-
sidies. The study focuses on approaches to assessing government support for measures of fossil fuel 
consumption according to OECD and IEA methodologies. Long-term measures of state support for the 
population based on energy subsidies create an additional burden on the state budget and have a high 
fiscal cost in Ukraine. 

Promising areas for overcoming energy poverty in Ukraine are strengthening measures to improve en-
ergy efficiency locally. The results of the implementation of energy efficiency projects with the support 
of the Energy Efficiency Fund in Ukraine are demonstrated. 

The application of the cost-benefit analysis method will enable a more accurate assessment of the climate 
impacts of project implementation. The study proposes introducing an additional criterion for carbon 
assessment – a reduction in CO₂ emissions per square meter of living or heated area – when considering 
the allocation of financial (grant) support for building energy modernization projects.

 Table 6. Ecological and economic efficiency of energy modernization projects for buildings

Indicators Project 1 Project 2
Project 2

(adjusted)

Project cost, USD thousands 155.865 557.834 557.834

Living (heated) area, thousand m2 17.431 45.033 45.033

Average cost of works per unit of living space, USD per m2 8.94 12.39 12.39

Predicted reduction in energy consumption based on energy audit results, % 38.6 38.9 38.9

Annual heating savings, USD thousands per year 13.169 23.596 23.596

Annual СО
2 
reduction

• tons per hour 157.0 199.8 199.8

• kg CO
2 
per m2 of living space 9.007 4.437 4.437

Efficiency of measures to reduce emissions. kg CO
2
/USD 1.01 0.36 0.36

Energy Efficiency Fund Grant
• % of the total cost 70.0 70.0 34.5 ↓
• USD thousand 109.105 390.484 192.349 ↓

Contribution of co-owners, USD thousand 46.760 167.350 365.485 ↑
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Organizing energy poverty monitoring in Ukraine requires a thorough study of the guidelines, ap-
proaches, and tools for application. The issue of collecting data to monitor energy poverty in Ukraine, 
amid increased internal and external migration due to the war, remains controversial. Particular at-
tention should be paid to organizing data collection on the availability of energy services to objectively 
study the state of households suffering from energy poverty. At the local level, this information can be 
used to implement programs to modernize buildings’ energy efficiency. In addition, due to a lack of 
funding and economic and political instability, the expansion of energy modernization programs for 
social infrastructure in Ukraine is slowing down.
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