
Vol.:(0123456789)

Social Indicators Research
https://doi.org/10.1007/s11205-023-03148-z

1 3

ORIGINAL RESEARCH

Beyond Income and Inequality: The Role of Socio‑political 
Factors for Alleviating Energy Poverty in Europe

Chiara Certomà1 · Filippo Corsini2 · Marina Di Giacomo1 · Marco Guerrazzi3 

Accepted: 16 May 2023 
© The Author(s) 2023

Abstract
In each country, the occurrence of energy poverty among resident households is usually 
related to low income and its unequal distribution. Like other manifestations of material 
deprivation, however, such a phenomenon is likely to be also correlated with some internal 
socio-political factors that allow its persistence by preventing effective solutions. In this 
paper, we build and analyse a dataset for European countries by assessing the role of the 
perceived quality of internal public governance on different measures of energy depriva-
tion. Specifically, we rely on the Worldwide Governance Indicators provided by the World 
Bank and estimate an array of panel models. After controlling for income, income ine-
quality, energy prices, and weather conditions, we find that high government effectiveness, 
good regulatory quality, widespread property rights, contract enforcement, and corruption 
control are significantly associated with lower energy poverty. In addition, we consider the 
policy implications of this broader perspective on energy deprivation.
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1 Introduction

Over the last twenty years, energy poverty—meant as a situation in which households are 
unable to access essential energy services and products—became a worldwide prominent 
research area explored by several scholars endowed with different backgrounds and sensi-
bilities (cf. Bouzarovski, 2014; Bouzarovski et al., 2012; Liddell, 2012).

From a social science perspective, a substantial part of the literature on energy depri-
vation stresses that the availability of detailed qualitative and quantitative information is 
crucial to evaluating the relevance of the phenomenon, appreciating its actual impact on 
people’s lives, and implementing successful remedies (cf. Berry, 2018; Bouzarovski, 2018; 
Nussbaumer et al., 2012). In this direction, the European Commission is carrying out sev-
eral initiatives to grasp the actual extent of energy poverty. For instance, the Household 
Budget Survey, administered every five years, focuses on household expenditure on goods 
and services and collects relevant information on energy expenses (cf. Eurostat, 2021). In 
the same vein, the European Union Statistics on Income and Living Conditions (EU-SILC) 
provides cross-sectional and longitudinal data on several indicators, including income, 
poverty, social exclusion, and living conditions of European citizens.

The possibility of accessing to new indicators and a broad perspective on the phenome-
non might strongly impact the ongoing debate on the definition and measurement of energy 
poverty. Along these lines, the global network of independent experts named OpenEXP 
emphasized the coincidence between the traditional socio-economic gaps existing among 
the European countries and the geography of energy deprivation by stressing the impor-
tance of an adequate political framework to successfully address the problem (cf. Open-
EXP Network, 2019).

The overlapping between socio-political factors and energy poverty suggests that the 
analysis of the latter may require including issues beyond the strictly economic sphere. In 
the existing applied literature, energy deprivation is mainly associated with income poverty 
and unequal earnings distribution as measured by per capita GDP and the associated Gini 
index (cf. Bardazzi et al., 2021; Galvin, 2019; Galvin & Sunikka-Blank, 2018). Like simi-
lar manifestations of material deprivation, however, energy poverty is likely to be also cor-
related with some internal socio-political factors that may create an environment in which 
the problem tends to persist by preventing effective solutions. Consequently, in this paper, 
we fully acknowledge that energy deprivation is a multidimensional phenomenon whose 
extent depends on several contextual conditions. Therefore, we formally estimate the 
relationship between a set of energy poverty indicators and some socio-political govern-
ance indexes vis-à-vis economic and environmental indicators. In addition, relying on that 
empirical exploration, we aim at identifing effective policy measures to tackle the issue.

In detail, our econometric strategy relies on the estimation of an array of longitudinal 
models involving European countries. The Worldwide Governance Indicators (WGIs), pro-
vided by the World Bank, are taken as the reference data for the perceived quality of the 
internal socio-political factors, and we evaluate their correlation with several energy pov-
erty indicators such as the percentage of households unable to keep their house warm, the 
share of the population with arrears in utility bills and the share of people living in poor 
dwellings (cf. Thomson & Snell, 2013). Environmental and poverty studies often include 
socio-political factors in the analysis (cf. Kirsten et al., 2022). To our knowledge, however, 
WGIs have never been considered in energy deprivation studies.

All else being equal, our empirical findings show that the relation between energy pov-
erty and the perceived quality of internal institutions and regulatory processes is often 
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significant. Specifically, we find that high quality in public services and regulatory poli-
cies, good contract enforcement, widespread property rights, and low perception of corrup-
tion are associated with lower levels of energy deprivation. This result recalls the advice 
of a recent United Nations Development Programme, according to which the inequitable 
access to energy is due “to political-economic factors that can be dealt with through more 
participatory decision-making and transparency measures […]; and [by addressing] socio-
technical factors that modulate energy access” (cf. UNDP, 2018, p. 6). Consequently, our 
empirical exploration confirms the opportunity to widen the view beyond the economic 
factors that usually contribute to the definition of energy poverty by considering socio-
political boundary conditions.

On the policy ground, as recalled by National Energy and Climate Plans (NECPs) sub-
mitted by European countries in 2019, our regression results suggest the need to improve 
the quality of public institutions, enhance transparency and regulatory efficiency, and adopt 
participatory processes in energy access/management (cf. De Paoli & Geoffron, 2019; 
Maris & Flouros, 2021; Williges et al., 2022). Moreover, given the undergoing energy mar-
ket liberalization and the rising trend of energy prices driven by the train of the Covid-19 
pandemic and the ongoing war in Ukraine, we argue that strengthening public institutions’ 
capacity to regulate and manage the influence of private actors on collective interests is an 
additional precondition for effectively contrasting energy poverty.

The paper is arranged as follows. Section 2 explores the complex relationship between 
energy poverty and socio-political factors. Section  3 presents the dataset. Section  4 
describes the empirical analysis’s methodology and its results. Section 5 discusses some 
critical interventions for contrasting energy poverty. Section 6 addresses the socio-political 
challenges and the implications of governing liberalized energy systems. Finally, Sect. 7 
concludes.

2  The Nexus Between Energy Poverty and the Socio‑Political Context

2.1  Energy Deprivation at the Time of the European Clean Energy Package

Since 2009, the European Fuel Poverty and Energy Efficiency Project has offered the back-
ground for a common definition of energy poverty (cf. Fuel Poverty & Energy Efficiency 
Project, 2009; European Commission, 2010). Drawing on the European Pillar of Social 
Rights, the European Commission recognized energy as an essential service everyone 
should access (cf. European Commission, 2020a). More recently, in 2018, the European 
Commission launched the Energy Poverty Observatory (EPOV) by acknowledging that 
energy poverty is a significant challenge for European countries (cf. European Commis-
sion, 2020a). On the one side, the EPOV remarks that the rights of energy-vulnerable cus-
tomers have to be protected and—at the same time—specific obligations to alleviate energy 
deprivation have to be simultaneously undertaken (cf. European Commission, 2009a; 
European Commission, 2009b; European Commission, 2018; Gangale & Mengolini, 
2019). On the other side, the EPOV also signaled that over forty million people in Europe 
were still unable to keep their homes adequately warm or have arrears on their utility bills 
(cf. Thomson & Bouzarovski, 2019).

The ongoing European Green Deal initiative aims at preparing the European Union 
for climate neutrality before 2050 by boosting the adoption of renewable energy tech-
nologies. Within this context, the European Commission presented a new energy policy 
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framework—the Clean Energy for all Europeans Package—to facilitate the ecological 
transition (cf. European Union, 2019). This package aims at creating an energy gov-
ernance system grounded on the efforts put forward by all the European countries to 
achieve their respective targets. Such an arrangement is supplemented by the 2020 State 
of the Energy Union Report, which auspicates that all European citizens will access 
adequate domestic and transport energy (cf. European Commission, 2020a).

The problem of energy poverty has thus gained momentum just because dedicated 
policies were deemed necessary to tackle the common but differentiated energy dep-
rivation conditions, especially in the ongoing scenario of energy market liberalization 
(cf. European Commission, 2019). Moreover, the European Commission issued a set 
of customized suggestions to enhance the alleviation of energy poverty across Europe. 
These guidelines, which are available in the form of specific recommendations and a 
staff-working document, provide the member states with precise information on how 
to define, quantify, and manage energy deprivation at the national level, as well as a 
sample of best practices for addressing the problem (cf. European Commission, 2009b; 
European Commission, 2020c).

On the definitional side, energy poverty represents a condition in which an individ-
ual—or a household—has difficulty obtaining the necessary energy to meet basic needs, 
such as keeping the house heat and/or cool at an affordable cost (cf. Bouzarovski & 
Petrova, 2015; Pye et al., 2017). Initially, the international debate focused on the mate-
rial deprivations induced by fuel poverty (cf. Boardman, 1991; Liddell & Morris, 2010; 
Moore, 2012). Thereafter, the analysis of energy poverty gradually evolved “to a more 
nuanced understanding of the multi-layered political economies and relations of power 
that drive the emergence and persistence of energy poverty” (cf. Bouzarovski & Petrova, 
2015, p. 33). Today, an updated view of the energy poverty concept entails the capac-
ity to meet material necessities and the “energy service standards that allow for [active] 
participation in society” (cf. Thomson & Bouzarovski, 2019, p. 6). The arguments put 
forward above suggest that the definition of energy poverty is progressively broadening 
its scope by also including some essential issues related to mobility and transport (cf. 
Berry, 2018; Leung et al., 2019; Mattioli et al., 2018).

Academic research has already demonstrated that a combination of low household 
income, high energy prices, the poor thermal efficiency of buildings (cf. Csiba, 2016), 
misuse, and limited availability of infrastructural facilities (cf. Thomson & Bouzarovski, 
2019)—further than specific energy needs—may cause energy poverty (cf. Bouzarovski, 
2014; Fuel Poverty & Energy Efficiency Project, 2009; King Baudouin Foundation, 
2015). Notably, in 2009 the European Fuel Poverty and Energy Efficiency Project indi-
cated low income as the primary determinant of the probability of experiencing energy 
deprivation (cf. Fuel Poverty & Energy Efficiency Project, 2009). Interpreting energy 
deprivation as a manifestation of income poverty led thus to “end-use” stage solutions, 
i.e., consumers’ protection measures (cf. Bouzarovski, 2014; Katsoulakos, 2011). The 
implied compensatory measures were seen as straightforward ways to address the prob-
lem. Still, it soon became clear that energy poverty was also rooted in several factors not 
strictly related to households’ spending capacity. In this direction, Bouzarovski (2014) 
pointed out that different geographical and socio-economic issues might contribute to 
the emergence of this phenomenon. In his own words, “the driving forces of energy 
poverty are themselves embedded in locally specific social, political, and environmental 
circumstances.” Consequently, addressing energy poverty only by providing remedies 
for disparities in energy access uproots neither the problem nor the associated access 
inequalities.
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2.2  Analytical Approaches to Assess Energy Poverty

Understanding energy poverty is essential for implementing effective policy interventions 
(cf. Primc & Slabe-Erker, 2020). From an analytical perspective, the ongoing academic 
research proposes an expenditure-based and a consensus-based approach for assessing the 
extent of energy deprivation. On the one hand, the former evaluates the energy poverty 
of households by fixing a threshold for selected energy expenditures over their total pur-
chasing power (cf. Alkireet al., 2017; Liddell & Morris, 2010; Miniaciet al., 2014; Moore, 
2012; O’Meara, 2016). For instance, Boardman (1991) defines fuel-poor a household 
whose fuel expenditure exceeds 10% of its disposable income. The available literature, 
however, suggests several weaknesses in using such an approach. These weaknesses relate 
to the threshold definition’s arbitrariness (cf. Castaño-Rosa et al., 2019) or the impossibil-
ity of assessing the quality of some crucial factors related to households’ welfare, such 
as the characteristics of the buildings in which they live (cf. Healy, 2016). On the other 
hand, the consensus-based approach is grounded on subjective and objective assessments 
of energy poverty intensity related to households’ dwellings, such as the lack of central 
heating, incapacity to keep residences warm, thermal discomfort, arrears in utility bills, 
and so on.

At the European level, there are some prominent examples of studies adopting a con-
sensus-based approach that compare energy deprivation across countries using data from 
the EU-SILC survey (cf. Bollino & Botti, 2017). Relying on this vast dataset, Thomson 
and Snell (2013) built a composite energy poverty index based on three proxy indicators: 
arrears on utility bills, household leaking or damages, and the ability to keep the home ade-
quately warm. Their findings show that energy poverty is more recurrent in rural areas and 
southern and eastern European countries. Relying on the same data, Cadoret and Thelen 
(2020) test the presence of a Kuznets curve between energy poverty and GDP per capita 
by estimating a panel model for 28 European countries. They find a U-shaped relation-
ship between fuel poverty and the intensive measure of income, which is at odds with the 
expected inverted U-shape of the traditional Kuznets relation. Similarly, Rodriguez-Alva-
rez et  al. (2021) estimate an energy poverty threshold grounded on GDP, energy costs, 
energy intensity, and other country-specific characteristics retrieved once again from the 
EU-SILC survey. Their results suggest that financial aid to vulnerable groups, reductions 
in energy prices, and improvements in energy efficiency may be beneficial against energy 
deprivation.

The above contributions reveal that adopting a consensus-based approach might have 
pros and cons. On the one hand, the main benefit is the possibility of conducting compara-
tive research at the European level by drawing up a ranking of energy deprivations among 
countries (cf. Healy & Clinch, 2004). On the other hand, some caveats are necessary 
because of the exploited indicators’ subjective and culturally dependent character (cf. Bol-
lino & Botti, 2017; Castaño-Rosa et al., 2019). Within this setting, in the remainder of this 
section, we aim at widening the current understanding of energy poverty across European 
countries by exploring additional potential factors associated with such a phenomenon.

2.3  Linking Energy Poverty to Socio‑Political Factors

A more comprehensive appreciation of the contextual conditions related to the exist-
ence of energy poverty at the European level can be beneficial to identifying appropriate 
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policies to cope with it. For this purpose, while we acknowledge the crucial impor-
tance of socio-economic determinants of energy deprivation and the related interven-
tion measures, we aim at widening the analysis horizon by also including socio-political 
conditions (cf. Rodriguez-Alvarez et  al., 2021). The actual and/or the perceived qual-
ity of these conditions may allow countries to adopt governance processes that effec-
tively tackle households’ energy deprivation. In this way, we may also derive a complete 
understanding of the phenomenon and suggest wide-ranging and long-term solutions to 
successfully address the problem.

Several authors have already stressed the need to include socio-political aspects together 
with economic factors in the analysis of energy poverty (cf. Dubois & Meier, 2016). For 
instance, Bouzarovski and Tirado Herrero (2017) show the spatially contingent and path-
dependent nature of countries’ exposure to energy deprivation in relation to socio-political 
conditions. Similarly, Cadoret and Thelen (2020) and Filippidis et  al. (2021) signal the 
importance of wide-ranging political interventions against energy poverty, especially on 
the environmental ground.

From an institutional perspective, the analysis of the internal conditions and the planned 
strategies to deal with energy deprivation described in the NECPs—which European 
countries had to submit to the European Commission for the implementation of the Clean 
Energy Package—confirms the need for a broader perspective (cf. European Commission, 
2019b). As argued by Thomson and Bouzarovski (2019), by drawing on the information 
collected from the EPOV, the conditions prevailing in each country and the scheduled 
interventions are very diversified across Europe. Nevertheless, most NECPs corroborate 
the importance of context-specific and systemic consideration of energy poverty further 
than its linkage with the social, political, and environmental framework. These documents 
identify multiple contextual factors related to energy deprivation and, thus, call for dedi-
cated actions in both the social and environmental areas. Specifically, together with com-
pensatory, infrastructural, and mobility-related measures against energy poverty, in the 
NECPs, we also find regulatory, policy, communication, and participation interventions 
that, according to the different governments, should go in the same direction (cf. Maris 
& Flouros, 2021). Such an emphasis on interventions not strictly related to the economic 
sphere confirms that each Member State considers socio-political factors as potentially rel-
evant to address energy poverty.

Unsurprisingly, a welfare system that supports vulnerable citizens’ material needs can 
effectively mitigate the adverse effects of energy deprivation (cf. Della Valle & Czako, 
2022). Consequently, the different political conditions that shape its design prevailing in 
each country may explain the variety of interventions. For instance, some countries—usu-
ally the ones in the north of Europe—that perform better in mitigating energy poverty do 
not report any specific plan in their NECPs (cf. Viljevac, 2020). By contrast, wherever the 
welfare system is not that strong—as it often happens in eastern and southern European 
countries—integrating the fight against energy poverty into the design of the whole energy 
system and creating ad hoc plans to deal with it seems to be of crucial importance (cf. Fer-
rara, 2005).

Several scholars confirm that cheap energy service availability and energy efficiency 
measures might contribute to reducing overall energy deprivation (cf. Wang et al., 2015). 
This finding supports countries’ decision to invest in energy efficiency through incentives 
for the renovation of buildings rather than providing direct subsidies to income. In addi-
tion, public interventions on energy infrastructures are often envisaged alongside social 
house renovation. Specifically, while eastern countries generally focus on the need for 
modernization of energy infrastructures, measures to restore and retrofit both public and 
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private residential building stocks transversally interest all the European countries (cf. De 
Paoli & Geoffron, 2019).

As recalled above, interventions against energy poverty collected in the NECPs include 
communication, information, and data disclosure initiatives often accompanied by aware-
ness-raising, legal provisions, and subsidies for citizens’ participation. Moreover, espe-
cially in central, southern, and eastern Europe, specific attention is paid to citizens and 
civil society organizations’ agencies and participatory processes for planning energy inter-
ventions (cf. Williges et al., 2022).

In conclusion, all the measures described in the NECPs that appear to be relevant for 
achieving a significant reduction in energy poverty are subject to the presence of a sound 
public governance. How a country is governed may guarantee equitable distribution of 
subsidies, provide an appropriate and efficiently implemented legal framework, and pursue 
information, communication, and awareness about the initiatives. Consequently, sustain-
able and equitable energy access requires solid and coherent governance at all political 
levels (cf. Karlsson-Vinkhuyzen et  al., 2012). Obviously, this implies that energy policy 
is not just an economic or technical issue but also a political one, which may be subject 
to different perspectives. The literature on energy deprivation primarily investigates the 
role of energy prices, energy-saving practices, available alternative technologies, weather 
conditions, and incentive schemes. In light of the above arguments, however, this view is 
likely to be biased, so we stress the importance of a broader framework that accounts for 
the institutional quality and the structural attributes of public governance (cf. Goldthau & 
Sovacool, 2012). Therefore, in the remainder of this paper, we explore the link between 
energy poverty indicators and a set of socio-political factors authoritatively summarised by 
the World Bank WGIs.

3  Data and Descriptive Analysis

Our empirical investigation explores a longitudinal dataset that covers the period from 
2005 to 2020 by collecting information for 28 European countries, namely, Austria, Bel-
gium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Ger-
many, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, 
Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom. 
Since data are not available for all countries over the entire period, our panel dataset is 
unbalanced.1 In what follows, we review all the exploited indicators by starting from the 
dependent variables before moving to independent ones.2

3.1  Energy Poverty Indicators

Acknowledging that energy deprivation is a multidimensional concept, in our econometric 
analysis we introduce a set of different energy poverty (EP) indicators (cf. Thema & Vond-
ung, 2020). First, we use three consensual self-reported indexes based on the EU-SILC 

1 For instance, some data obtained from Eurostat are unavailable for the United Kingdom in 2019 and 
2020. For some other countries (e.g., Croatia, Romania, or Bulgaria), data are available only for the years 
following their accession to the European Union.
2 A full description of all variables is given in the Appendix Table A1.
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data commonly adopted in the literature on energy deprivation (cf. Galvin, 2019; Galvin 
& Sunikka-Blank, 2018; Streimikiene et al., 2021; Thomson & Snell, 2013). In detail, the 
first indicator is the “Ability to keep home adequately warm” ( Home −Warm ). Specifi-
cally, we use the share of the population below 60% of the median equivalised income una-
ble to keep their home adequately warm. The second indicator is “Arrears on utility bills” 
( Arrears ). Again, we use the share of the population below 60% of the median equivalised 
income unable to pay on-time utility bills. The third indicator is the share of the popula-
tion below 60% of the median equivalised income living in a dwelling with a leaking roof, 
damp walls, floors or foundation, or rot in window frames or floors ( Poor − Dwell).3

In addition, we consider two synthetic indicators of energy poverty, namely the geomet-
ric mean (cf. OpenEXP Network, 2019) and the arithmetic mean (cf. Thomson & Snell, 
2013) of the three EP variables described above. We indicate the former by Geom −Mean , 
and the latter by Arithm −Mean . The advantage of exploiting a synthetic measure of 
energy poverty is combining several proxy indicators to produce a single composite index. 
Moreover, given the properties of the respective aggregation procedure, Arithm −Mean 
will be higher than Geom −Mean , the higher the variance between Home −Warm , 
Arrears, and Poor − Dwell.

Table 1  Summary statistics

Total number of observations is 436

Variable Unit of measure Mean Std. Dev 1st quartile Median 3rd quartile

Home −Warm % 21.28 16.26 9.00 16.20 29.80
Arrears % 20.53 12.94 10.90 17.20 25.10
Poor − Dwell % 24.99 10.41 18.85 23.15 30.45
GDP Euro per capita 25,634.60 16,538.00 12,685.00 22,260.00 35,065.00
log(GDP) Logarithmic 9.96 0.64 9.45 10.01 10.47
GINI 0–100 31.22 3.74 28.10 31.20 34.30
ECPI Index: 2015 = 100 96.04 13.07 88.62 99.10 105.20
HEATDD Number 2,785.88 1,141.50 2,119.71 2,771.86 3,338.97
Political − Stability 0–100 64.93 7.61 60.10 65.70 70.40
Voice − Accountability 0–100 72.27 6.65 68.50 72.20 77.60
Government − Effectiveness 0–100 72.62 11.48 64.10 71.90 82.20
Regulation − Quality 0–100 74.16 8.60 68.20 73.40 82.20
Rule − of − Law 0–100 72.92 11.90 64.40 72.50 84.90
Control − Corruption 0–100 70.74 15.64 56.90 69.70 84.80

3 We also experimented with two expenditure-based indicators, namely the share of total consump-
tion expenditure for energy products (electricity, gas, and other fuels) by the first income quintile of the 
population ( Energy − Share ), and the share of total consumption expenditure for transport services 
( Transport − Share ) by the first income quintile of the population. These data are based on the Household 
Budget Survey, which we obtained from Eurostat. Their availability, however, is quite limited; indeed, we 
have information only for 2005, 2010, and 2015. Furthermore, we considered the synthetic energy pov-
erty index provided by OpenEXP Network (2019), a consensus-based energy deprivation indicator dubbed 
as European Energy Poverty Index (EEPI). Again, EEPI is not available for every year. Estimation results 
using these alternative measures are quite imprecise due to the small number of observations. Results are 
available from the authors upon reasonable request.
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3.2  Worldwide Governance Indicators

Since we are primarily interested in the correlation of socio-political factors with 
energy poverty across European countries, we introduce in the analysis as independ-
ent variables the WGIs released by the World Bank, which offer six national govern-
ance indicators (cf. Kaufmann & Kraay, 2002). Specifically, WGIs aim at grasping the 
perceived levels of political stability ( Political − Stability ), voice and accountability 
( Voice − Accountability ), government effectiveness ( Government − Effectiveness ), regu-
lation quality ( Regulation − Quality ), the rule of law ( Rule − of − Law ), and control of 
corruption ( Control − Corruption).

From a statistical point of view, the WGIs represent a rich and unique dataset that 
summarizes the views, perceptions, experiences, and opinions of citizens, entrepre-
neurs, and experts in the public, private, and NGO sectors on the quality of various 
aspects of public governance.  Former economic governance research widely used the 
WGIs for estimating development potentialities and the quality of international agen-
cies’ aid (cf. Han et  al., 2014; Huque & Jongruck, 2018; Kaufmann & Kraay, 2007; 
Zaman & Brudermann, 2018). A few examples of studies exist in the literature using 
WGIs to interpret energy-related issues. Specifically, Zaman and Brudermann (2018) 
used that set of indicators to assess Bangladesh’s electricity system’s energy service 
security perspectives. Moreover, Ahlborg et al. (2015) exploit the WGIs to analyse the 
relationship between the per capita household electricity consumption and the quality of 
democratic institutions in African countries. The use of WGIs to explain poverty phe-
nomena is not limited to developing countries. For instance, Bosco (2019) considers 
WGIs among the determinants of the risk of income poverty in a macro panel model for 
31 European countries.

We collect WGI data for the 28 European countries explored in our analysis over the 
considered timespan. From a numerical perspective, these indicators range from −  2.5 
(weak) to 2.5 (strong) governance performance. To ease the interpretation of the estimated 
coefficients, however, we rescale them all on the 0–100 scale, where 0 is low governance 
quality or performance, whereas 100 means high governance quality.

3.3  The Other Covariates

In our empirical specifications, we include a set of additional variables that control for 
several other factors that may influence the actual level of energy poverty over time in each 
country. First, we include Eurostat’s real annual GDP per capita ( GDP)—taken in logs—to 
control for households’ average income. After that, we consider the Gini index ( GINI ), a 
summary measure of income inequality. Specifically, a Gini index equal to 0 represents an 
equal income distribution across individuals, while a value of 100 implies maximum con-
centration and unequal distribution. We collected a harmonized measure of that index from 
the World Bank Poverty and Inequality Platform.

In addition, we include the annual average harmonized consumer price index for energy 
products ( ECPI ) and the heating degree days ( HEATDD ) both obtained—except for the 
United Kingdom—from Eurostat. While the consumer price index controls for energy 
prices that—for a given level of income—may directly affect energy poverty in each coun-
try, the heating degree days describe the corresponding need for the heating requirements 
of buildings according to the prevailing weather conditions.
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3.4  Descriptive Analysis

Table  1 shows the descriptive statistics (mean, standard deviation, median, first and 
third quartiles) for all the involved variables, whereas Table 9 in the Appendix reports 
their correlation matrix.

The figures in Table 1 reveal that the average share of European households living 
below 60% of the median equivalised income and unable to keep their home adequately 
warm is 21.3%. The proportion of those unable to pay utility bills on time is quite sim-
ilar, whose average is 20.5%. By contrast, the share of the population below 60% of 
the median equivalised income living in a dwelling with a leaking roof, damp walls, or 
floors is somehow higher, achieving 25%. Regarding poverty indicators, the interquar-
tile range, i.e., the difference between the third and first quartile of the distribution, is 
relatively high, suggesting the presence of high variability in our dataset. In figures, we 
have 20% for Home −Warm, 14% for Arrears, and 12% for Poor − Dwell.

Considering the socio-political indicators, whose inclusion represents a novelty in 
studies on energy poverty, all the WGIs are, on average, between 64 and 74, indicating 
a generally good quality of internal governance across European countries. In addition, 
their variability is relatively low, probably because these measures—related to political 
institutions’ characteristics—tend to move very slowly over time.

Switching to the other covariates, we observe that the average per capita GDP 
amounts to 25,635 euros, whereas the Gini index averages 31.2. Furthermore, the aver-
age number of heating degree days is 2,786, a figure with a high variability because of 
the vast geographical area under scrutiny.

Table 2 reports the average value of the adopted energy poverty indicators in each 
country taken into consideration. The three measures of energy deprivation are highly 
consistent, and we observe that the countries with the highest levels of energy poverty 
are Bulgaria, Cyprus, Greece, and Hungary. On the contrary, the countries with the low-
est levels of energy deprivation are Austria, Finland, Luxembourg, the Netherlands, and 
Sweden.

From a longitudinal perspective, the diagrams in Figs. 1 and 2 allow us to explore 
further the variability in energy poverty and governance indicators over time and 
across countries. Specifically, we gather our 28 European countries according to 
the four United Nations geo-scheme sub-regions: Eastern Europe, Northern Europe, 
Southern Europe, and Western Europe. Each panel of the figures shows how the con-
sidered indicator moves over time and across regions.

Unsurprisingly, according to the three diagrams in Fig. 1, the degree of energy pov-
erty tends to be persistently higher in Eastern and Southern Europe (cf. Karpinska & 
Śmiech, 2020). Consistently with the arguments put forward in Sect. 2, this finding is 
mirrored by the paths of the six WGIs illustrated in the panels of Fig.  2, according 
to which the perceived quality of public governance in Eastern and Southern Europe 
remains parallelly low all over the period.
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4  Empirical Analysis

4.1  Modelling Framework

On the econometric ground, we aim at augmenting the relationship between energy pov-
erty indicators, income, and inequality by including socio-political factors measured by 
the WGIs. Specifically, we want to test whether such socio-political factors, like the 
quality of public services, the political stability, the effectiveness of the regulation, or 
the quality of contract enforcement, may be negatively correlated with the degree of 
energy deprivation across European countries. In that direction, we estimate the follow-
ing model:

(1)EPit = �0 + �1GDPit + �2GINIit +WGI�it�3 + Xit
��4 +

∑T−1

t=1
�tDt + ui + �it

Table 2  Poverty indicators by 
country (average values)

Home −Warm Arrears Poor − Dwell

Austria 7.63 9.21 16.24
Belgium 19.54 14.71 26.24
Bulgaria 68.34 49.15 31.57
Croatia 21.55 36.81 21.35
Cyprus 48.22 23.95 38.49
Czech Republic 13.56 14.66 20.88
Denmark 9.31 8.83 18.01
Estonia 6.20 14.79 26.87
Finland 3.51 14.32 7.47
France 15.16 19.30 22.38
Germany 14.14 8.72 20.79
Greece 40.00 51.30 22.61
Hungary 23.99 41.13 44.09
Ireland 13.19 23.66 19.79
Italy 31.25 21.91 27.55
Latvia 29.89 25.29 39.25
Lithuania 35.79 19.76 32.84
Luxembourg 3.30 7.66 24.06
Malta 21.53 15.75 11.55
Netherlands 7.56 7.40 24.63
Poland 26.27 24.81 29.00
Portugal 46.96 13.50 33.52
Romania 26.46 28.66 29.69
Slovakia 17.04 19.00 16.38
Slovenia 12.03 27.48 37.75
Spain 18.71 16.60 24.13
Sweden 4.25 10.12 10.19
United Kingdom 13.80 13.08 21.22
Total 21.28 20.53 24.99
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where EPit is one of the indexes of energy deprivation of the i-th country in year t that we 
alternatively consider for the appraisal of energy poverty, namely, Home −Warm , Arrears , 
Poor − Dwell , Geom −Mean or Arithm −Mean.

Fig. 1  Energy poverty indicators over time and across UN geo-scheme sub-regions for Europe. Data source: 
EU-SILC (Eurostat)
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The variables on the right-hand-side of Eq. (1) are described as follows. GDP is the log-
transformed per capita real GDP, GINI is the Gini index, and WGI is a row vector for the six 
indicators of perceived socio-political quality. We compute the Variance Inflation Factors 
(VIF) for all the included regressors. Many WGIs have a VIF larger than a point value of 10, 
confirming collinearity among the independent variables. To avoid multicollinearity issues 
in estimating specification (1), the WGIs are included individually. We also show specifi-
cations with no WGIs, to ease the comparison with other models in the literature and to 
explore plausible moderation effects of WGIs. The row vector X′

it
 collects some additional 

control variables, namely, the consumer price index for energy ( ECPIit ), and the heating 
degree days ( HEATDDit ). �0 is the common intercept, while Dt is the dummy variable for 
year t. The term ui is the country-specific effect, capturing unobserved individual-specific 
heterogeneity. Finally, �it is the idiosyncratic error term, while subscripts i, t refer to country 
i and year t, respectively. The �, � ‘s are the coefficients we estimate.

Fig. 2  Governance indicators over time and across UN geo-scheme sub-regions for Europe. Data Source: 
Worldwide Governance Indicators (World Bank)
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On the methodology ground, we estimate Eq. (1) using a two-way fixed effects model, 
where the country-specific error term ui is partialled out to obtain unbiased estimates of the 
coefficients of interest (cf. Wooldridge, 2010).4 Moreover, we test for the presence of cross-
sectional dependence, heteroscedasticity, and serial autocorrelation.

Cross-sectional dependence may be present if there are omitted common effects or some 
form of spatial dependence among the considered countries. The presence of dependence 
between the units of a panel violates the assumption of an independent and identically dis-
tributed error term and may lead to inconsistent estimates. We thus perform the cross-sec-
tional dependence (CD) test suggested by Pesaran (2004), Pesaran (2015), and Chudik and 
Pesaran (2015). The null hypothesis is that there is no cross-sectional dependence, i.e., that 
the correlation between unit i in time t and unit j in time t is zero. This test is powerful for 
static and dynamic panels and is especially valid with small T  and large N . The test rejects 
the null hypothesis of cross-sectional independence. We also checked for the presence of 
heteroscedasticity and serial correlation, adopting many different strategies.5 Tests confirm 
the presence of both issues.

We thus present Prais–Winsten regression estimation results where standard errors 
are correlated panels corrected standard errors, PCSE (cf. Beck & Katz, 1995; Moundig-
baye et al., 2018). The standard errors reported for the estimation results are all robust to 
cross-sectional dependence while accounting for heteroscedasticity of general form and the 
autoregressive structure of the errors.

4.2  Regression Results

Tables 3, 4, 5, 6 and 7 show the estimation results for Eq. (1), where we alternatively use 
different energy poverty measures as the dependent variable. Specifically, all columns of 
each table include a common set of regressors (per capita GDP, Gini index, consumer price 
index for energy products, and the heating degree days). Columns (2) to (7) also include 
one of the socio-political indicators WGIs in turn.

In Table 3, the involved dependent variable is Home −Warm . In all columns, per capita 
GDP enters with a negative sign, which is statistically significant. Given the logarithmic 
transformation of GDP, its coefficient is a semi-elasticity: a ten percent increase in per cap-
ita GDP is associated with a reduction in the share of households unable to adequately heat 
their home between 2.2 (in column 6) and 2.6 (in columns 1 and 3) percentage points. The 
regression coefficients for GINI are positive and significant, revealing that greater income 
inequality is associated with a higher share of households unable to keep their homes 
warm. The regressors ECPI , and HEARDD are imprecisely estimated in all specifications.

Government − Effectiveness in column 4, Rule − of − Law in column 6, and 
Control − Corruption in column 7 are significant at conventional levels.

The coefficient for Rule − of − Law is the largest in magnitude and significance 
level. The Home −Warm variable decreases by around four percentage points if the 

4 We also perform Hausman tests to check whether the country-specific errors ui are correlated with the 
regressors, under the null hypothesis that they are not, so that the random effects model is appropriate. The 
null hypothesis is always rejected at conventional significance levels. We also use the heteroscedastic and 
cluster-robust versions of the Hausman test (cf. Arellano, 1993, and Schaffer and Stillman, 2006).
5 We tested for the presence of heteroscedasticity by Wald test. We tested for serial correlation using the 
Wooldridge test for autocorrelation (cf. Wooldridge, 2010). However, the latter may unreliable for small 
panels (cf. Drukker, 2003). Therefore we also performed the test of Bhargava et al. (1982) that confirmed 
the presence of autocorrelation for the error.
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Rule − of − Law indicator increases by ten percentage points. Stated in other terms, a one 
standard deviation increase in the rule of law indicator encompasses a decrease in the EP 
indicator of 4.6 percentage points, which approximately corresponds to one-third of the 
standard deviation for Home −Warm.

The coefficients for the Government − Effectiveness and the Control − Corruption 
indicators are smaller in magnitude and less precisely estimated: the dependent variable 
decreases by 1.2, and 1.4 percentage points if the governance indexes increase by ten per-
centage points, respectively (columns 4, and 7 of Table 3).

The inclusion of WGIs, in columns (2) to (7) of Table 3 mainly affects the magnitude of 
the coefficient of the per capita GDP: when the governance indexes are statistically signifi-
cant, the magnitude of the coefficients of per capita GDP lowers, reducing its effect.

We assume a common autoregressive structure for the error term, and the estimated 
coefficient � of the AR(1) process, shown at the bottom of Table 3, is around 0.6 in all 
specifications.6

At the bottom of Table 3, we also show two statistical tests. First, we test the joint sig-
nificance of country fixed effects included in the specifications. We always reject the null 
hypothesis that the country fixed effects are equal to zero. Then we jointly test the sig-
nificance of year dummy variables included in all specifications. Again, we reject the null 
hypothesis.

Table 4 replicates the same analysis using Arreas as the dependent variable. GDP has 
a negative sign, and the magnitude of its coefficients is similar to the one in Table 3. The 
Gini index, the energy consumer price index, and the heating degrees days are imprecisely 
estimated in all specifications.

Among the governance indicators, Regulation − Quality (column 5), Rule − of − Law 
(column 6), and Control − Corruption (column 7) are significant at conventional levels. 
For instance, an increase of ten percentage points in the quality of regulation index is asso-
ciated with a reduction of 2.5 percentage points in the share of households with arrears in 
utility bills. Similarly, an increase of ten percentage points in the Rule − of − Law indica-
tor encompasses a decrease of three percentage points in Arrears . Moreover, if the control 
of the corruption index increases by ten percentage points, then Arrears decrease by 2.3 
percentage points. At the bottom of Table 4, we show the estimated coefficient ρ of the 
AR(1) process, which is approximately 0.5 in all columns. The tests for the country and 
year dummies always reject the null hypothesis that they are jointly equal to zero.

Table 5 shows the results for the third energy poverty indicator, Poor − Dwell . The coef-
ficients for GDP are always negative and significant, even if smaller in magnitude than 
the previous EP indicators. The coefficient on the Gini index and the one on the heating 
degree days are not precisely estimated. The energy consumer price index is negatively 
associated with the dependent variable under scrutiny. This negative relationship is also in 
the unconditional correlation matrix of Table 8. In fact, in our data, we find several coun-
tries with low energy prices (below the sample mean) and a high share of the population 
living in a dwelling in poor conditions (e.g., Estonia, Latvia, Slovakia, and Slovenia) and 
several countries with high energy prices (above the sample mean) and a small share of 
Poor − Dwell (e.g., Belgium, Luxembourg, Sweden, and the Netherlands).

6 We also experiment with the estimation of a PCSE model where there is first-order autocorrelation within 
panels and the coefficient of the AR(1) process is specific to each panel. Results barely change. Moreo-
ver, we also estimated a specification where we substitute time dummies with country-specific time trends, 
while assuming an AR(1) process for the error terms. Again, results are almost unchanged.
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Turning to the WGIs, we find that the estimated coefficients for Political − Stability

, Government − Effectiveness, Regulation − Quality, Rule − of − Law , and 
Control − Corruption are negative and statistically significant in columns 2, 4, 5, 6, and 
7. The share of households living in a dwelling in poor conditions decreases by 1.5, 2.6, 
2.1, 4.9, or 5.1 percentage points when Political − Stability, Government − Effectiveness, 
Regulation − Quality, Rule − of − Law , or Control − Corruption increases by ten percent-
age points.

To put these magnitudes into context, the Rule − of − Law indicator (significant for all 
energy poverty indexes) increased by about 7–8 percentage points over the observed period 
in Latvia, Lithuania, and Estonia. A predicted decrease in Home −Warm accompanies 
this increase in the governance indicator by about 2.8–3.2 percentage points. Similarly, 
Arrears decrease by about 2.1–2.4 percentage points, while the associated reduction in 
Poor − Dwell is about 3.4–3.9 percentage points, all else equal. On the other hand, coun-
tries like Greece, Hungary, and Italy decreased their Rule − of − Law index by 6–9 per-
centage points from 2005 to 2020, encompassing an expected increase in Home −Warm , 
Arrears, and Poor − Dwell of about 2 to 4 percentage points.

Similarly, the Control − Corruption index (whose coefficient is significant for all energy 
poverty indexes) decreased by around ten percentage points in Spain between 2012 and 
2018. All else equal, this worsened governance quality perception may be associated with 
increased energy poverty indicators, ranging from 1.4 to 5.1 percentage points. The same 
Control − Corruption index rose by about eight percentage points in Estonia between 2012 
and 2018. All else equal, this better perception of the socio-political environment may 
decrease energy poverty indicators between 1.1 and 4.1 percentage points.

Furthermore, Tables 6 and 7 show the estimation results for Eq. (1) when the dependent 
variables are the synthetic energy poverty indicators, i.e., the geometric mean and the arith-
metic mean of Home −Warm , Arrears, and Poor − Dwell . The findings are consistent with 
our previous analysis by revealing that the variance between the three consensual indica-
tors taken into consideration does not overturn the findings in Tables 3–5.7 Specifically, per 
capita GDP has a negative relationship with the synthetic energy poverty indicators, while 
the Gini index and the heating degree days coefficients are not precisely estimated. In addi-
tion, the energy consumer price index has a negative and significant coefficient in almost 
all specifications.

The statistically significant governance indicators are Government − Effectiveness , 
Regulation − Quality , Rule − of − Law , and Control − Corruption in columns 4, 5, 6, and 
7 of Tables 6 and 7. All have the expected negative sign, and the magnitude of the coef-
ficients is consistent with those found for the single EP indicators.

As a further check on the reliability of results, we re-estimate our specification in 
Eq.  (1) separately for each year in our sample. We thus estimate 16 equations, for the 
years from 2005 to 2020, on the cross-section of available countries, using the three main 
EP indicators in turn as dependent variables. The estimated coefficients for the WGIs are 
reported in Tables 10, 11, and 12 in the Appendix. Figure 3 in the Appendix plots the same 
coefficients.8

7 We also experiment with different weighted arithmetic averages of the energy poverty indicators as 
dependent variables (cf. Thomson and Snell, 2013). Results barely change.
8 Results are very similar (but not shown) for the two synthetic indicators, namely, Geom −Mean and 
Arithm −Mean.
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When the dependent variable is Home −Warm (Table  10), the governance indica-
tors that show statistical significance in at least some years are Regulation − Quality

, Rule − of − Law , and, to a lesser extent, Control − Corruption . The significant coeffi-
cients vary slightly over time and are somehow larger (in absolute value) than their panel 
counterpart, which may pose them as lower bounds. We find a similar pattern for Arrears 
in Table  11, where many year-by-year coefficients are significant, negative, and larger 
in magnitude (in absolute value) than the pooled panel estimates of Table 4. Results for 
the Poor − Dwell indicators are in Table 12. Most significant coefficients are in the years 
before 2013, and the magnitudes are reasonably close to the values obtained for the pooled 
regression. Overall we might be confident that estimation results from our panel data anal-
ysis are pretty reliable and may, at worst, represent some lower bound of the association 
between energy poverty and governance indicators.9

5  On the Key Measures for Contrasting Energy Poverty: Compensation, 
Regulation, and Participation

Although providing a comprehensive account of a complex phenomenon such as energy 
poverty might be pretty challenging, our regression results may provide some guidance for 
some preliminary interpretation. In the first place, we find a significant negative correlation 
between per capita GDP—taken in logs—and the different dimensions of energy depri-
vation taken into consideration. This result is far from surprising; indeed, the availability 
of resources at the individual and/or country level is a natural prerequisite to coping with 
material deprivation (cf. Abbas et al., 2020). In this direction, the wake of the Covid 19 
pandemic and the rising path of energy prices triggered by the war in Ukraine suggest that 
European countries may be less proficient in reducing energy deprivation in the future. On 
the economic ground, such a situation of “permacrisis” calls for new levers to counteract 
the raising of old and new poverties.

Second, concerning how earnings are distributed, our results are only partially con-
sistent with previous research exploring the relationship between income inequality and 
energy poverty indicators. Most of the regression coefficients for the Gini index are very 
imprecisely estimated (cf. Bardazzi et al., 2021; Galvin, 2019; Galvin & Sunikka-Blank, 
2018), and such a divergent result can probably be ascribed to the non-linear relation that 
often involves the level of income and its degree of concentration experienced at the coun-
try level (cf. Acemoglu & Robinson, 2002).

The added value of our work is the inclusion of indicators of governance quality in the 
empirical analysis of energy poverty. As shown above, most of the estimated WGI coef-
ficients have the expected negative sign and a statistically significant magnitude when 
included individually in the different specifications of our econometric model. This finding 

9 We also considered the possibility of non-stationary variables in our data. Since the panel data show 
cross-sectional dependence, we must apply the so-called second-generation unit root tests that allow for 
cross-sectional correlations. However, most of these tests need relatively large cross-section (N) and/or time 
(T) dimensions (above 50). In our case, both N (28 countries) and T (16) dimensions are quite small, and 
the analysis can proceed only under very restrictive assumptions (cf. Breitung and Pesaran, 2008). Given 
the limited validity of these tests (in size and power) within our framework, we refrain from further deepen-
ing the analysis, and we rely on the assumption of stationarity.
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confirms our starting hypothesis that tackling energy poverty is not only a matter of income 
availability and earnings distribution but also entails setting multiple adequate socio-polit-
ical conditions, even if they are not directly related to the prevailing economic situation. In 
what follows, we briefly comment on the role of each single governance indicator.

First, the index for voice and accountability is never statistically significant, while the 
index for political stability is negative and significant only in one specification (where 
the dependent variable is Poor − Dwell ). These two WGIs show the lowest variability 
over time and across countries, possibly triggering the result.

Second, the index for government effectiveness that assesses the perceived quality of 
public services and the credibility of government negatively affects Home −Warm (mar-
ginally significant), Poor − Dwell , and the two synthetic indicators Geom −Mean , and 
Arithm −Mean . Unsurprisingly, a better perception of the quality of public services is asso-
ciated with lower energy deprivation along each dimension. This result suggests that wher-
ever a government is credible in its commitments, energy poverty does not bite, probably 
because households’ claims will likely attract the government’s attention to that issue. Previ-
ous research on poverty points precisely in the same direction by suggesting that policy for-
mulation and implementation quality enhancements might reduce poverty through greater 
institutional awareness of citizens’ needs and pro-poor policies (cf. Tebaldi & Mohan, 
2010). In addition, that pattern also confirms that participatory processes in energy services 
management can reduce disparities in their access (cf. Bouzarovski & Petrova, 2015).

Third, the regulation quality index measures the ability of the government to for-
mulate and implement sound policies that allow a fair development of the private sec-
tor, and it negatively correlates with Arrears and Poor − Dwell , and the two synthetic 
EP indicators Geom −Mean , and Arithm −Mean . When people think that the govern-
ment is carrying out sound regulatory policies that allow the orderly development of 
the private sector, the performance in mitigating energy poverty usually improves (cf. 
Stratford, 2020). This finding suggests that public policies that fight the rent-seeking 
behaviour of private firms may be a significant driver for reducing energy deprivation. 
In the same vein, regulatory measures also modulate the system of public assistance 
and the management of funds against energy poverty. In this context, the perception of 
the importance of regulatory measures might also relate to incentives provided to miti-
gate energy deprivation. For this reason, Regulation − Quality may represent an essen-
tial driver of energy poverty indexes. This pattern is confirmed by recent research where 
the perception of energy poverty is influenced by how local regulation distributes aid to 
households (cf. Lovei & Mckechnie, 2000).

Forth, the index for the rule of law grasps the perceived degree of compliance with the 
rules of society. According to our findings, it significantly correlates with the ability of a 
country to cope with energy poverty. The indicator has a negative, large, and significant 
coefficient in all the model specifications. Intuitively, restricting the arbitrary exercise of 
power by subordinating it to well-defined and established laws is crucial in addressing the 
different dimensions of energy deprivation.

Finally, the index for corruption control, which measures the perception of the extent 
to which public power is exercised for private gain, negatively correlates with all energy 
poverty measures. This latter finding points out that a lower perception of corruption 
might be crucial to guarantee the energy system’s efficient and just functioning. Accord-
ing to the Sustainable Development Goals, a decline in the prevalence of corruption and 
bribery is critical to good governance and solid political institutions because “peace, jus-
tice, and strong institutions” are essential for just and sustainable development. This con-
cluding result also aligns with previous research investigating energy deprivation issues 
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in non-European countries where government ineffectiveness and corruption are critical 
factors hindering electricity access to deprived population sectors (cf. Sarkodie & Adams, 
2020).

6  Governing a Liberalised Energy System: Socio‑Political Challenges 
and Implications

Our empirical findings echo the current scholarly debate on energy poverty by linking that 
problem to the quality of public institutions and governance processes. At the same time, 
they challenge the effectiveness of the socio-economic measures undertaken to support the 
ongoing liberalization of European energy markets.

6.1  The Importance of Public Institutions and Democratic Processes for a Just 
Energy System

Reliable, efficient, and inclusive public governance processes are essential in determining a 
country’s capacity to address energy deprivation because they are the underpinnings for the 
provision of adequate welfare, the regulation and control of private interests, and the guar-
antee of civic participation. Using the WGIs to describe how power is exercised, we aimed 
to deconstruct the complex power geometries and the uneven geographies of energy pov-
erty (cf. Thomson & Bouzarovski, 2019). In the European energy system, “The dynamics 
that allow energy poverty to arise and persist within specific material sites also shape wider 
political and social processes—as well as processes of institutional change in the energy 
sector itself” (cf. Bouzarovski, 2018, p.110). Therefore, as several scholars have already 
pointed out in their investigation of the social justice implications of energy production, 
distribution, and use, a systemic perspective to address the problem is essential (cf. Bazil-
ian et al., 2014; Goldthau & Sovacool, 2012; Guruswamy, 2010; Pachauri & Spreng, 2004; 
Sovacool, 2014).

The studies above frame energy poverty issues not merely as an effect of social and spatial 
injustice at its end-user stage but, on the contrary, as an effect of the multiple conditions of 
inequalities arising along with the whole energy system (cf. Sovacool, 2014). Beyond mere 
income poverty, energy justice research points to the complexity of societies where energy 
deprivation emerges through multiple dimensions. On the one hand, the distributive approach 
to energy justice more closely refers to the fair allocation of economic and energy resources, 
and it confirms the association between energy poverty, economic poverty, and compensatory 
measures (cf. Heffron & Mccauley, 2017). On the other hand, the procedural (cf. Hall, 2013) 
and the recognition-based approaches (cf. Graham & Rudolph, 2014) focus on the formal 
aspects that allow the mitigation of energy deprivation (cf. Łapniewska, 2019).

Along these lines, our results show the importance of reinforcing public authority in the 
governance processes to provide an acceptable solution to the inescapable trade-off between 
fairness and efficiency in managing a market economy where the resources spent for energy 
needs are significant. They also signal the relevance of the socio-cultural context toward 
systematic information disclosure by government and industry, the implementation of par-
ticipation and engagement mechanisms that can encourage more sustainable practices, 
and the direct inclusion of households in resolving distributive injustices (cf. Łapniewska, 
2019). The significant role of government effectiveness, regulatory quality, rule of law, and 
the control of corruption confirms the energy justice claim, according to which setting up 
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socio-political conditions that prevent the emergence of energy poverty is crucial. Most 
importantly, our findings support the justice-related assertion that “alleviation [of energy 
deprivation] is a fundamental political duty” (cf. Bouzarovski & Simcock, 2017, p. 640).

6.2  Contrasting Energy Poverty in a Liberalized Energy System

In the vision of the European Union, market liberalization and energy transition plans pre-
sented in the Clean Energy Package conceive the creation of a harmonized and accurate 
measurement system and define different stakeholders’ roles and responsibilities in a pre-
cise manner. Furthermore, under certified conditions of need, the Clean Energy Package is 
supposed to provide tools for protecting energy-poor and vulnerable customers by derogat-
ing market rules (cf. European Parliament, 2019).

As signaled in most NECPs, economic policies aimed at achieving energy and climate 
targets encompass the adjustment of regulation to flexibility and efficiency goals, the reduc-
tion of external dependency—very important in the aftermath of the war in Ukraine—and 
the liberalization of monopolistic markets. In addition, they stress that it is necessary to 
reduce access and information barriers in countries characterized by a massive bureaucratic 
apparatus and to create new skills and jobs in emerging sectors. Few NECPs, however, 
question the relationship between the complete liberalization of the energy market and the 
relief of energy poverty or make specific reference to the responsibility of energy compa-
nies in preventing any form of deprivation. Moreover, some eastern and central European 
countries foresee a potentially positive impact of liberalization on energy poverty, believ-
ing that it might decrease external dependency by strengthening the domestic market. By 
contrast, as it actually happened in the last period, some others expect energy prices and 
household expenditures to increase in a liberalized market.

Overall, studies on the distributional effects of energy reforms did not achieve a con-
sensual view (cf. Bouzarovski, 2014). Some demonstrated that energy sector unbundling 
and privatization do not exacerbate differences in energy affordability (cf. Alkire et  al., 
2017). Others pointed out that “implicit energy price subsidies benefit the rich more than 
the poor” (cf. Buzar, 2007, p. 239). In general, social scholars insist that it is unlikely that 
the energy sector’s liberalization will bring positive outcomes in terms of energy poverty 
reduction (cf. Chester & Morris, 2011; Csiba, 2016).

The complete liberalization of the energy sector might represent a challenge for Euro-
pean countries in regulating private activity, contrasting private pressures in public govern-
ance, and establishing a rule of law that creates and maintains fair conditions. For instance, 
research documented that deregulation and privatization in European post-soviet countries 
increased fuel prices worldwide (cf. Fankhauser & Tepic, 2007; Pollitt, 2012). Moreover, 
climate change-related interventions required by the Clean Energy Package run the risk of 
rising energy prices and home-renewal interventions, which are too costly for many. Trade 
unions, charities for poverty as well as environmental NGOs have already signalled the 
problem (cf. EPSU, 2017, 2019; Euractiv, 2018; Friends of the Earth, 2015).

Thus, it is for the public institutions to guarantee adequate conditions of accountability, 
freedom, and the rule of law to enable citizens, civic associations, or their representatives 
to mitigate the market’s interests (cf. Ilie et  al., 2007). Nevertheless, public opinion pos-
sibilities to control and participate in energy governance are not a primary concern in the 
European Clean Energy Package. For instance, in NECPs, the role of energy communities 
that brings together users and small-scale energy generators in a certain area to influence 
the development of the local energy system and increase benefits for people is limited to 
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providing decentralized renewable energy production. By contrast, the exploration of new 
market sectors and the acceptability of new energy infrastructures are still debated issues.

7  Conclusion and Policy Implications

Acknowledging the claim by Jenkins et  al. (2016), according to which the evaluative 
dimension provided with data analysis is functional to support normative recommenda-
tions, in this paper, we collected data on some energy poverty indicators for a set of Euro-
pean countries, and we wondered whether it was possible to advance the general under-
standing of the phenomenon by going beyond the strictly economic sphere. Specifically, 
we explored the relationship between energy poverty—as measured by the inability to keep 
homes warm in winter, the share of households with arrears on utility bills, and the share of 
households living in poor dwellings—and some crucial socio-political conditions indexed 
by the WGIs annually realized by the World Bank, while controlling for income, earn-
ings distribution, energy prices, and weather conditions. Such an analysis was motivated by 
institutional and academic instances.

Our empirical results confirmed that energy deprivation across European countries is 
not only connected to economic factors but is strictly coupled with the public perception 
of the quality of socio-political governance. Notably, our regressions revealed that govern-
ment effectiveness, regulatory quality, rule of law, and control of corruption significantly 
correlate with at least one of the scrutinized energy poverty indicators and sometimes even 
more than one. Given that on the institutional ground, energy poverty is mainly associated 
with material poverty by calling for compensative interventions such as the provision of a 
basic income, the reimbursement of energy costs, or the granting of subsidies for improv-
ing the energy efficiency of buildings; we argued that most of the planned strategies might 
be insufficient to effectively uproot the problem.

On the policy ground, our findings suggest that the socio-political conditions, notably 
the institutional capacity to govern and regulate the market economy—by controlling and 
contrasting potential breaking and supporting citizens’ participation—are crucial for con-
trasting energy deprivation. These arguments resonate with social science contributions on 
energy poverty and notably with some considerations on its justice dimensions. Specifi-
cally, on account of current research, we put forward some concerns on the role of public 
participation in alleviating energy deprivation in the context of market liberalization. For 
example, suppose that the deregulation of energy markets deprives the public of authorities 
and their intervention capacity. Then, it is doubtful that public institutions will be able to 
implement adequate socio-political measures and mitigate the impact of market dynamics 
on the most vulnerable sectors of the population. In this regard, the importance of solid 
public governance and influential public institutions able to deal with energy poverty in the 
involved markets envisaged by the Clean Energy for all Europeans Package is crucial.

Appendix

See Tables 8, 9, 10, 11 and 12.
See Fig. 3.
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Table 10  Estimation results from year-by-year regressions. Dependent variable Home −Warm

OLS estimation results. Each cell reports the estimated coefficient for the corresponding WGI. Each equa-
tion is estimated on a single year for the pool of countries where data are available. * 0.1 significance level, 
** 0.05 significance level, *** 0.01 significance level

Year Political-sta-
bility

Voice-account-
ability

Government-
effectiveness

Regulation-
quality

Rule-of-law Control-cor-
ruption

2005 0.508* 0.102 0.035 − 0.524 0.063 − 0.058
2006 0.005 − 1.047 0.229 − 0.536* − 0.372 − 0.010
2007 0.095 − 0.919 0.247 − 0.476 − 0.407 − 0.047
2008 0.197 − 1.242 0.033 − 0.662* − 0.499* − 0.029
2009 0.097 − 0.954 0.184 − 0.768* − 0.537* − 0.075
2010 0.103 0.154 0.091 − 0.378 − 0.318 0.036
2011 0.008 − 0.713 − 0.065 − 0.637** − 0.590* − 0.230
2012 − 0.163 − 0.252 − 0.014 − 0.255 − 0.273 − 0.093
2013 − 0.066 − 0.180 − 0.053 − 0.132 − 0.311 − 0.123
2014 − 0.153 − 0.153 − 0.403 − 0.288 − 0.346* − 0.283*
2015 − 0.197 − 0.406 − 0.192 − 0.194 − 0.230 − 0.192
2016 − 0.257 − 0.402 − 0.325 − 0.545* − 0.667** − 0.326
2017 0.079 − 0.068 − 0.061 − 0.283 − 0.470** − 0.264
2018 0.228 − 0.200 − 0.039 − 0.498** − 0.511** − 0.316*
2019 − 0.140 0.526 0.111 − 0.072 − 0.324 − 0.137
2020 − 0.484 0.100 − 0.283 − 0.406 − 0.444 − 0.239

Table 11  Estimation results from year-by-year regressions. Dependent variable Arrears

OLS estimation results. Each cell reports the estimated coefficient for the corresponding WGI. Each equa-
tion is estimated on a single year for the pool of countries where data are available. * 0.1 significance level, 
** 0.05 significance level, *** 0.01 significance level

Year Political-sta-
bility

Voice-account-
ability

Government-
effectiveness

Regulation-
quality

Rule-of-law Control-cor-
ruption

2005 − 0.007 − 0.309 − 0.841** − 1.872** − 0.891** − 0.729**
2006 − 0.154 − 2.089** − 0.756** − 1.026* − 0.68** − 0.608*
2007 − 0.052 − 0.870 − 0.518 − 0.693 − 0.511 − 0.440
2008 − 0.311 − 1.835** − 0.726** − 0.834* − 0.629* − 0.322
2009 − 0.268 − 2.404** − 0.664** − 0.957** − 0.661** − 0.403
2010 − 0.453 − 1.640* − 0.579* − 0.663* − 0.563** − 0.488*
2011 − 0.634* − 2.041** − 0.591* − 0.647** − 0.661** − 0.494*
2012 − 0.733* − 2.321** − 0.680 − 0.884** − 0.669 − 0.493
2013 − 0.842* − 2.547** − 0.682 − 0.922** − 0.770 − 0.440
2014 − 0.887* − 2.310** − 0.965* − 0.819** − 0.840* − 0.559
2015 − 0.745* − 2.655** − 1.007* − 0.941** − 0.966* − 0.630*
2016 − 0.693* − 2.228** − 1.027 − 1.064** − 1.171 − 0.589
2017 − 0.452 − 1.828** − 0.582 − 0.844** − 0.808 − 0.500
2018 − 0.246 − 1.503** − 0.462 − 0.875** − 0.744 − 0.491
2019 − 0.672 − 0.808 − 0.543 − 1.309* − 0.866 − 0.474
2020 − 0.771* − 0.968* − 0.750* − 1.151** − 1.188** − 0.849*
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Table 12  Estimation results from year-by-year regressions. Dependent variable Poor − Dwell

OLS estimation results. Each cell reports the estimated coefficient for the corresponding WGI. Each equa-
tion is estimated on a single year for the pool of countries where data are available. * 0.1 significance level, 
** 0.05 significance level, *** 0.01 significance level

Year Political-sta-
bility

Voice-account-
ability

Government-
effectiveness

Regulation-
quality

Rule-of-law Control-cor-
ruption

2005 0.022 − 0.635 − 0.465* − 0.870* − 0.34 − 0.295*
2006 − 0.406 − 1.753* − 0.461* − 0.536* − 0.626** − 0.414*
2007 − 0.386 − 1.436* − 0.367* − 0.302 − 0.549** − 0.308*
2008 − 0.316 − 1.745** − 0.402* − 0.463 − 0.454 − 0.300*
2009 − 0.127 − 0.788 − 0.335* − 0.711* − 0.310 − 0.122
2010 − 0.49* − 0.453 − 0.202 − 0.588* − 0.175 − 0.035
2011 − 0.450 − 1.063* − 0.320 − 0.585* − 0.374 − 0.145
2012 − 0.314 − 0.820 − 0.320 − 0.424 − 0.209 − 0.031
2013 0.135 − 0.444 − 0.042 − 0.622* − 0.257 − 0.106
2014 0.085 − 0.495 − 0.032 − 0.218 − 0.154 − 0.122
2015 0.155 − 0.543 0.162 − 0.189 − 0.147 − 0.111
2016 0.135 − 0.341 0.262 − 0.194 0.141 0.034
2017 0.215 0.098 0.257 − 0.037 0.132 0.102
2018 0.258 − 0.168 0.476* − 0.195 0.267 0.111
2019 0.281 0.085 0.493** 0.228 0.337* 0.395*
2020 − 0.282 − 0.845 − 0.101 − 0.588 − 0.218 − 0.143
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Fig. 3  Plots of estimated coefficients from year-by-year regressions
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