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 The paper analyses energy poverty development in two groups of countries: 

Baltic States, namely Lithuania, Latvia and Estonia and Visegrad countries 

(V4), namely Poland, Hungary, Slovakia and Czech Republic. All 7 countries 

are EU Member States since 2004. The biggest difference between group of 

countries is that Baltic States were formed Soviet Union republics and en-

countered more severe problems with regain of independence. The paper 

provides comparative assessment of energy poverty indicators dynamics in 

both groups by defining the leaders in energy poverty reduction as well as 

lagging behind countries and tries to provide the main reasons of such situ-

ation. Comparative assessment of individual countries and groups of coun-

tries allows to define the best practices in mitigating energy poverty and pro-

vides policy recommendations for the countries experiencing problems in en-

ergy poverty mitigation based on analysis performed.  

 

JEL classification : Q42, Q48;  P46 

 

DOI : 10.14254/1800-5845/2023.19-1.16 

 

Keywords:  

Energy poverty; 

Energy vulnerability 

Comparative assessment 

Baltic States  

Visegrad countries 

 

 

 
 

INTRODUCTION 

Reduction of energy poverty is the most important social issue of sustainable energy development. 

The main environmental dimension of sustainable energy development is greenhouse gas (GHG) emission 

reduction, the main economic dimension is surge of competitiveness of energy sector. All these social, 

environmental and economic issues are closely interlinked (Wach et al., 2021). As GHG emission reduction 

and implementation of carbon free technologies such as renewables have impact on energy prices and 

consequently on competitiveness of energy sector as well on energy poverty in the country (Pach – Gurgul 

and Ulbrych, 2019; Rus et al., 2020; Istudor et al., 2021). Scholars argue that energy poverty is related to 

material deprivation of vulnerable groups of population in the countries and is linked to income poverty 

(Liddell et al., 2012; Moore, 2012; Bouzarovski, Petrova, 2015; Pye et al., 2015; Thomson, et al., 2016; 

Thomson, Snell, 2013). Energy poverty is being analysed by the scholars based on energy deprivation and 

energy inequality including income indicators (Hills, 2011; Tirrado Herrero, Urge-Vorsatz, 2012; Thomson, 
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Snell, 2013; Bouzarovski, 2013; 2014; Bouzarovski et al., 2012; Simcock et al., 2016). It is promising to 

analyse energy poverty in terms of energy affordability and high energy prices for households together with 

low income and low energy consumption per capita indicators as this shows the main reasons of energy 

poverty in the country. Therefore, low income, high prices and poor dwellings are the main reasons to be 

considered then analysing energy poverty. 

Energy poverty is currently widely discussed in scientific papers and policy documents due to sharp 

increase of energy prices due to Russian-Ukrainian war and problems linked to energy import dependency. 

The Covid-19 pandemics had also negative impact on income and energy poverty in EU Member States. 

The current Russian-Ukrainian war just excavated the negative impact due to sharp increase in energy 

prices and growth of inflation. 

The Baltic states include Estonia, Latvia and Lithuania.  These countries have joined EU in 2004 and 

are situation in Central Europe. The main feature of this group countries is that they were former US mem-

ber states and regained independence after collapse of US in 1990. The another group of countries - 

Visegrád Four countries have socialistic past but they were never integrated in US. They all joined EU in 

2004 as well. So called V4 group – the Czech Republic, Hungary, Poland and Slovakia – is a group of 

Central Europe countries covering the same geographical area, similar experiences in transition from so-

cialistic past towards EU. 

Comparison of situation between group of countries allows to capture the main differences within the 

group and among the groups of countries having similarities and differences caused by they past and  

economic and social development circumstances before and after joining EU in 2004. There are also many 

policies and measures developed to address energy poverty discussed by various studies (Bouzarovski, 

2013; 2014; Simcock et al., 2016). The Baltic States and Visegrad countries have many likenesses and 

significant distinctions therefore it is important to analyse and compare them in terms of their success in 

combating energy poverty and to determine the main causes of good achievements or failures in address-

ing energy poverty in the country. 

Though, there are many papers analysing energy poverty issues  (Liddell et al., 2012; Maxim et all, 

2012; lMoore, 2012; Bouzarovski, Petrova, 2015; Pye et al., 2015; Thomson, 2016; Tirrado Herrero, Urge-

Vorsatz, 2012; Tirrado Herrero, 2013; Thomson, Snell, 2013; Bouzarovski, 2013; 2014; Simcock et al., 

2016) however , there is lack of studies providing comparative assessments of group of countries in com-

bating energy poverty based on the similar indicators and policies analysis. The paper aims to overcome 

this gap and provides comparative analysis of energy poverty situation in Baltic States and Visegrad coun-

tries based on the main indicators of energy poverty and their dynamics during 2010-2020 year period. 

The rest of the paper is structured in the following way: section 1 presents literature review, section 2 

introduces methods and data; section 3 provides results of comparative analysis; and section 4 provides 

discussion and section 5 concludes. 

 

 

1. LITERATURE REVIEW 

Energy poverty is a very complex socio-economic problem and it is difficult to select the best definition 

of energy poverty or to define the best indicators for measuring energy poverty. In addition, there is bi 

difference in defining energy poverty in developing and developed countries (Siksnelyte-Butkiene et al., 

2021 a). In developing countries the major issues of energy poverty are linked to access to modern energy 

services and in developed countries the main problems of energy poverty are linked to low income and 

high energy prices (Siksnelyte-Butkiene et al., 2021, Siksnelyte-Butkiene, 2021).  

In European Union reduction of energy poverty is among the most important policies aiming at achieve-

ment of sustainable energy development.  Majority of studies on energy poverty were conducted in EU 

(Bouzarovski, 2013; 2014; Maxim et al., 2016; Streimikiene et al., 2020; 2021; Dagoumas, Kitsios, 2014; 

Lampietti, Meyear, 2022). There are few studies conducted in Nerw Zeland (Howden-Chapman et al., 

2012; O’Sullivan et al., 2012); US (Heally, 2004; Day, Hitchings, 2011) and in several developing countries 

like Indoenesia (Chaudhuri et al., 2002); Ethiopia (Dercon et al., 2000) etc. (Modi et al., 2005; Kaygusuz, 

2011).  
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There are several indicators frameworks proposed by scholars ranging from composite indexes to sin-

gle energy poverty indicators (Siksnelyte-Butkiene et al., 2021). It is necessary to stress that single indica-

tors are widely used, sometimes they are punished scholars due to narrowing problem of energy poverty 

and inability to capture all important aspects of energy poverty (Bouzarovski & Herrero, 2017). The EU-

SILC indicators are widely applied in empyrical studies however are also being criticized due to high sub-

jectivity as there are assessed based on household’s surveys. In Europe the main data source of energy 

poverty is Eurostat's Survey on Income and Living Conditions (SILC), covering all EU Member States and 

other (Bouzarovski, 2014). The biggest advantage of single energy poverty indicators are linked to their 

ability to be adapted to different countries.  The main disadvantages of single indicators is the lack of 

ability to get final evaluation of energy poverty and to compare countries (Streimikiene et al., 2021). 

Composite energy indicators were widely applied for developing countries. Nussbaumer et al., 2012) 

has developed a Multi-dimensional Energy Poverty Index (MEPI). The MEPI methodology is based on multi-

dimensional poverty measures. MEPI was applied in Latin American countries and African countries. The 

MEPI consists of 8 indicators linked to energy availability and evaluated the access to modern service. All 

indicators are grouped according main 3 categories: cooking, lighting and additional measures. The choice 

of energy poverty indicators is based on the aim of the study.  Usually, energy poverty indicators are used 

for informed policy making as they are supposed to provide reliable information about energy poverty sit-

uation in selected country or group of countries. Energy poverty indicators can be also used for effective-

ness of already implemented policies therefore the dynamics of energy poverty indicators is crucial in this 

context.  

This paper aims to perform comparative assessment of energy poverty in two groups of countries by 

applying energy poverty indicators and comparative assessment approach. The main approach applied in 

this paper and data used is described in following section.  

 

 

2. DATA AND METHODOLOGY 

The main approach applied in this paper – comparative analysis of the main energy poverty indicators 

and their dynamics including policies and measures aiming at energy poverty reduction within and among 

group of selected countries.  The quantitative indicators of energy poverty were selected from Eurostat 

based  on data availability. Some important energy poverty indicators like 2M or 1/2M were skipped from 

analysis due to lack of recent data. The selected indicators covers three main areas: energy deprivation 

(Inability to keep home warm; population considering their dwelling as too dark; population living in a dwell-

ing with leaking roof, damp walls income poverty (Areas on utility bills; Actual individual consumption; en-

ergy consumption per capita) and energy affordability expressed by energy prices (electricity prices for 

households; natural gas prices for households). 

Therefore, the EUROSTAT and Energy Poverty observatory data was used for comparative analysis of 

energy poverty trends in Baltic States and Visegrad countries. The countries were ranked based on energy 

poverty reduction achievements according each indicator and by summing up all ranks to achieve final 

ranking based on all energy poverty indicators. 

Table 1 presents the framework of indicators applied for energy poverty analysis between countries in 

the group and between group of countries. In table also desirable trend of indicators is identified by the 

direction of arrow. 
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Table 1. Main energy poverty indicators and desirable trends 

Indicator of en-

ergy poverty 
Description of indicators 

Unit of  

measurement 

Desirable 

trend 

Areas on utility 

bills 

The share of total population having arrears (mortgage 

or rent, utility bills or hire purchase) based on EU-SILC 

survey 

%  

Inability to keep 

home warm 

The share of total population that is unable to keep 

their home adequately warm 
%  

Population con-

sidering their 

dwelling as too 

dark 

The share of total population considering their dwelling 

as too dark based on EU-SILC survey 
%  

Population liv-

ing in a dwelling 

with leaking 

roof, damp 

walls etc. 

The share of total population living in a dwelling with a 

leaking roof, damp walls, floors or foundation, or rot in 

window frames or floor was assessed based on EU-SILC 

survey 

%  

Energy con-

sumption per 

capita 

Final energy consumption in households per capita kgoe  

Actual individ-

ual consump-

tion 

GDP in current prices, purchasing power standard (PPS, 

EU27 from 2020) per capita 

PPS per cap-

ita 
 

Electricity prices 

for households 

Electricity prices for medium size households 

 

EUR/Kilowatt-

hour 

 
 

Natural gas 

prices for 

households 

Gas prices for medium size household 
EUR/Giga-

joule 
 

 
 

The results of comparative analysis of energy poverty of Baltic States and Visegrad 4 countries is presented in 

the next section of paper. 

 

 

3. RESULTS 

The trends of the main energy poverty indicators of Baltic States were provided Table 2 by using 2010 

and 2020 data. 

 
Table 2. Energy poverty indicators Baltic States in 2010 and 2021 

Energy poverty indicators 
Estonia Latvia Lithuania 

2010 2021 2010 2021 2010 2021 

Areas on utility bills, % 13.3 5.7 25.2 7.2 11.9 6.6 

Inability to keep home warm, % 3.1 2.0 19.1 4.9 25.2 22.5 

Population considering their dwelling as too dark, 

% 
4.1 3.4 10.8 5.2 8.2 6.6 

Population living in a dwelling with leaking roof, 

damp walls etc., % 
18.8 10.2 24.7 17.5 19.2 10.9 

Energy consumption per capita, kgoe 771 711 662 587 514 513 

Actual individual consumption, PPP per capita 9874 16437 9647 14865 11471 19885 

Electricity prices for households, EUR/Kilowatt-

hour 
0. 10 0.13 0.11 0.14 0.12 0.15 

Natural gas prices for households, EUR/  

Gigajoule 

 

10.07 12.10 8.73 8.26 10.43 7.74 

Source: created by authors based on Eurostat (2022) 
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Comparative analysis of energy poverty indicators representing energy deprivation situation like Ina-

bility to keep home warm, share of population considering their dwelling as too dark and population living 

in a dwelling with leaking roof, damp walls etc. shows that Lithuania distinguishes with very high indicator 

of inability to keep home warm from other Baltic States, especially in 2021, which indicates some problems 

in national statistics. According to share of population living in poor dwellings, Lithuania takes second 

position after Estonia and in the worst situation during investigated period was Latvia. 

Though according to income per capita Lithuania was leading country among Baltic States during all 

investigated period, according energy consumption per capita the country was in the worst situation among 

analysed states during the same period. According to the areas of utility bills indicator, Lithuania was in 

the second position after Estonia which was leading according all indicators except individual consumption 

of GDP per capita indicator and natural gas prices for households which were the highest among Baltic 

States In 2021. In Table 3 the main energy poverty indicators for Visegrad countries in 2010 and 2021 

are given  

 
 

Table 3. Energy poverty indicators in Visegrad countries in 2010 and 2021 

Energy poverty  

indicators 

Czech Republic Hungary Poland Slovakia 

2010 2021 2010 2021 2010 2021 2010 2021 

Areas on utility bills, % 6.1 2.4 24.3 11.2 15.3 7.0 12.1 6.7 

Inability to keep home warm, 

% 
5.2 2.2 10.7 5.4 14.8 3.2 4.4 5.8 

Population considering their 

dwelling as too dark , % 
3.7 3.1 8.7 7.7 7.7 3.9 2.6 2.6 

Population living in a dwell-

ing with leaking roof, damp 

walls etc., % 

11.8 6.8 24.2 20.4 15.6 6.0 5.8 4.9 

Energy consumption per 

capita, kgoe 
710 668 665 612 578 557 429 503 

Actual individual consump-

tion, PPP per capita 
12521 17085 10386 14132 11293 16671 12517 14920 

Electricity prices for house-

holds, EUR/Kilowatt-hour 
0.15 0.18 0.17 0.10 0.13 0.16 0.15 0.17 

Natural gas prices for house-

holds, EUR/ Gigajoule 
13.04 15.61 14.87 8.52 11.81 10.45 12.11 11.41 

Source: created by authors based on Eurostat (2022) 

 
 

As data in Table 3 shows, Czech Republic had the lowest energy poverty indicators in terms of energy 

deprivation and highest energy and individual consumption indicators showing higher energy affordability 

then in other Visegrad countries. The energy prices in 2010 were also among the lowest in the group after 

Poland in 2010, however in 2021 the country was leading in terms of high energy prices though other 

indicators just improved and country was able to maintain the leading position in combating energy poverty 

among V-4 countries. The Hungary distinguished among other V-4 countries with highest energy poverty 

indicators in 2010 however in 2021 the country had the lowest energy prices for households in the group 

due to state policies linked to the growth of energy import dependency on Russian fossil fuels and favora-

ble energy prices set for Hungary by Russia.  

 
 

4. DISCUSSIONS 

The data provided in Table 2 allows to rank Baltic States based on energy poverty indicators and ad-

dress the success of countries in combating energy poverty in the country during 10 years period since 

2010. The ranking of Baltic States according energy poverty indicators within group in 2010 and 2021 is 

provided in Table 4. The ranking was performed based on desirable trends of energy poverty indicators 

provided in Table 1. 
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Table 4. The ranking of Baltic States based on energy poverty indicators in 2010 and 2021 

Energy poverty indicators 
Estonia Latvia Lithuania 

2010 2021 2010 2021 2010 2021 

Areas on utility bills, % 2 1 3 3 1 2 

Inability to keep home warm, % 1 1 2 2 3 3 

Population considering their dwelling as too dark , 

% 
1 1 3 2 2 3 

Population living in a dwelling with leaking roof, 

damp walls etc., % 
1 1 3 3 2 2 

Energy consumption per capita, kgoe 1 1 2 2 3 3 

Actual individual consumption, PPP per capita 2 2 3 3 1 1 

Electricity prices for households, EUR/Kilowatt-

hour 
1 1 2 2 3 3 

Natural gas prices for households, EUR/ Gigajoule 2 3 1 2 3 1 

Total number of ranks 11 11 19 19 18 18 

Final ranking 1 1 3 3 2 2 

Source: created by authors  

 

 

As one can see from Table 1, the best situation with energy poverty in 2010 and 2021 was in Estonia. 

The situation has not changed during 10 years and in 2010 and 2021 the worst performing country in 

terms of energy poverty was Latvia. Lithuanian position also has not changed though country is distinguish-

ing according some indicators of energy poverty like inability to keep home warm between Baltic States. 

The ranking of Visegrad according energy poverty indicators within group in 2010 and 2021 is provided 

in Table 5. 

 
Table 5. The ranking of Visegrad countries based on energy poverty indicators in 2010 and 2021 

 

Energy poverty indicators 

Czech  

Republic 
Hungary Poland Slovakia 

2010 2021 2010 2021 2010 2021 2010 2021 

Areas on utility bills, % 1 1 4 4 3 3 2 2 

Inability to keep home warm, % 2 1 3 3 4 2 1 4 

Population considering their dwelling as too 

dark, % 
2 2 4 4 3 3 1 1 

Population living in a dwelling with leaking 

roof, damp walls etc., % 
2 3 4 4 3 2 1 1 

Energy consumption per capita, kgoe 1 1 2 2 3 3 4 4 

Actual individual consumption, PPP per  

capita 
1 1 4 4 3 2 2 3 

Electricity prices for households, EUR/Kilo-

watt-hour 
2 4 4 1 1 2 3 3 

Natural gas prices for households, EUR/ Gi-

gajoule 
2 4 4 1 1 2 2 3 

Total number of ranks 13 17 33 23 21 19 16 21 

Final ranking 1 1 4 4 3 2 2 3 

Source: created by authors  

 

 

One can notice from Table 4 that Czech Republic was the best performing country in terms of energy 

poverty among Visegrad countries during all investigated period. The Hungary was the worst performing 

country in terms of energy poverty during investigated period among Visegrad countries.  Just Poland has 

improved it‘s energy poverty indicators in 2021 and was in second position after Czech Republic though 

in 2010 the Slovakia was  in second  best position  in terms of  energy poverty after Czechia among V4 

countries. 
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The ranking of Baltic States and Visegrad country groups according energy poverty indicators in 2010 

and 2021 is provided in Table 6. The ranking was performed by using average data for each country group 

assessed for each indicator for 2010 and 2020 year period. 

 

 
Table 5. The ranking of Baltic and Visegrad country groups based on average energy poverty indicators per group of 

countries in 2010 and 2021 

Energy poverty indicators 

Baltic States 

average data 

Visegrad countries 

average data 

Baltic States 

ranking 

Visegrad coun-

tries ranking 

2010 2021 2010 2021 2010 2021 2010 2021 

Areas on utility bills, % 16.8 6.5 14.5 6.8 2 1 1 2 

Inability to keep home warm, % 15.8 9.8 8.8 4.2 2 2 1 1 

Population considering their 

dwelling as too dark , % 
7.7 5.1 5.7 4.3 2 2 1 1 

Population living in a dwelling with 

leaking roof, damp walls etc., % 
20.9 12.9 14.3 8.6 2 2 1 1 

Energy consumption per capita, 

kgoe 
649 604 596 585 1 1 2 2 

Actual individual consumption, 

PPP per capita 
10330 17062 11679 15702 2 1 1 2 

Electricity prices for households, 

EUR/Kilowatt-hour 
0.11 0.14 0.15 0.15 1 1 2 2 

Natural gas prices for households, 

EUR/ Gigajoule 
9.74 9.37 13.00 11.50 1 1 2 2 

Total number of ranks - - - - 13 11 11 13 

Final ranking - - - - 2 1 1 2 

Source: created by authors  

 

 

Data provided in Table 5 shows that in 2010 Visegrad countries were performing better in terms of 

energy poverty assessment but in 2021 situation has changed and Baltic States showed better results 

according overall ranking in energy poverty indicators. The main changes of better performance of Baltic 

States in 2021 were linked to lower share of areas in utility bills of Baltic States and  ,higher actual indi-

vidual consumption. Such indicators as energy consumption per capita was always higher in Baltic States 

and energy prices  for households were always lower in Baltic region than in V-4 countries. 

 

 

CONCLUSIONS 

Comparative analysis of energy poverty indicators in Baltic States revealed that best performing coun-

try in terms of low energy poverty indicators in 2010 and 2021 was Estonia. Lithuania distinguishes with 

very high indicator of inability to keep home warm from other Baltic States, especially in 2021, which shows 

clear problems with data collection. Though according to income per capita Lithuania was the best per-

forming country among Baltic States in 2010 and 2021, according energy consumption per capita the 

country was in the worst situation during the same years in Baltic region. According to the areas of utility 

bills indicator, Lithuania was in the second position after Estonia which was leading according all indicators 

except individual consumption of GDP per capita indicator and natural gas prices for households which 

were the highest among Baltic States In 2021. According to the share of population living in poor dwellings, 

Lithuania takes second position after Estonia and in the worst situation during investigated period was 

Latvia. 

The energy poverty situation remained the same from 2010 to 2021 in Baltic States and the worst 

performing country in terms of energy poverty was Latvia during investigated period. Lithuanian position 

also has not changed though country is distinguishing according some indicators of energy poverty like 

inability to keep home warm between Baltic States. 
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Among Visegrad countries the best performing country in 2010 and 2021 was Czech Republic having 

the lowest energy poverty indicators in terms of energy deprivation and highest energy and individual con-

sumption indicators.  The energy prices in Czechia in 2010 were also among the lowest in the group after 

Poland, however in 2021 the country was leading in terms of high energy prices though other indicators 

just improved and country maintained the leading position in combating energy poverty among Visegrad 

countries. The Hungary was the worst performing country in terms of energy poverty indicators during in-

vestigated period though in 2021 the country had the lowest energy prices for households due to state 

policies promoting energy import from Russia under the favorable energy prices set for Hungary by Russia.  

The situation in Visegrad region has not changed in terms of countries ranking on energy poverty per-

formance except Poland and Slovakia. Poland has improved it‘s energy poverty indicators in 2021 and was 

in second position after Czech Republic though in 2010 the Slovakia was  in  the second  best position  in 

terms of  energy poverty among Visegrad countries. 

Comparative assessment of energy poverty in Baltic states and Visegard countries by applying average 

energy poverty indicators in 2010 and 2021 for regions showed that Visegard countries were in better 

position in terms of energy poverty mitigation in 2010, however in 2021 situation has changed and Baltic 

States were performing better according energy poverty indicators. The major changes were linked to re-

duction of in the shares of areas in utility bills and increased actual individual consumption level in Baltic 

States in 2021. 

The main policy recommendations for Baltic States are linked improvement of measurements of en-

ergy poverty indicators as it is obvious that indicator of inability to keep home warm in Lithuania is assessed 

due to wrong formulation of question in surveys therefore this indicator does not provide policy makers 

with necessary information to shape the policies for combating energy poverty. 

For V-4 countries the main attention should be paid for energy affordability in terms of high indicators 

of areas on utility bills and high energy prices except Hungary as according other energy poverty indicators 

V-4 is in better position than Baltic States. 

The study has limitations as comparative assessment was performed just for two years: 2010 and 

2021. The future research is necessary to address issues of dynamics as well as provide in-depth assess-

ments of policies and measures aiming at energy poverty reduction in selected countries. This would allow 

to asses energy poverty reduction policies in terms of effectiveness. 
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