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The influences of energy transitions on social inequity are multidimensional in their attributes and
connections. For adequate accountability of their social correlates, policies aiming to implement a
transition towards sustainable energy supply and demand have also to be evaluated regarding their
influences on social inequalities, namely in terms of energy access and consumption. A capability-based
and relational approach is used to monitor the social correlates of the governance of energy transitions.
This accountability model is applied to three different European countries: Austria, Belgium, and
Bulgaria. They have different characteristics in terms of levels and inequalities regarding material
deprivation and energy access as well as patterns of energy transitions. The proposition here is that the
capability approach could be usefully adopted to evaluate future implementation of energy transitions
and to assess how they could influence inequalities in various aspects of citizen’s daily life. In such a
framework, the focus is on potential links between energy transitions and energy inequalities that can be
channelled by their respective relations to the capabilities. Data used to quantify the inequalities
regarding various capabilities are from the Generations and Gender Programme (GGP).
© 2019 The Authors. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
1. Introduction

Given the adverse consequences of climate change, the deple-
tion of non-renewable energy sources, and the demands for both
energy security and energy justice, sustainable energy transitions
are now seen as a necessity.

Energy transitions are considered here as multidimensional is-
sues and may be defined as transformations toward a more sus-
tainable system of energy production and demand. There are many
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possible energy transitions (whether involving increased supply,
with renewables or without, and/or reduced demand) along with
corresponding social and political processes [1].

But what are sustainable energy transitions? And how can their
governance be monitored? The propositions of this contribution
are summarised in this introduction and developed in the paper.
There has been general agreement since the Brundtland report [2];
that sustainability should be considered as having three di-
mensions: economic, social, and environmental. To be sustainable
in the social and economic dimensions, energy transitions have to
be fair, in other words need to reduce inequalities between social
groups e including the energy poor e in their access to affordable
energy: the proposed approach is therefore relational in that it
compares different social groups, defined according to their access
to affordable energy, energy poor households being the least fav-
oured group. Furthermore, energy transitions need to be sustain-
able in the environmental sense. Indeed, the IPCC Special Report
published in October 2018 [3] warns that it is crucial for our planet
Ai Communications Co., Ltd. This is an open access article under the CC BY-NC-ND
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not to exceed an increase of 1.5� Celsius over pre-industrial levels,
and therefore global greenhouse gas emissions must, by 2030, be
reduced by 40e50% below 2010 levels. Because of these environ-
mental constraints, energy transitions policies cannot aim at
equalising the energy consumption of all social groups at the level
of the richest group because of its unsustainable character.

It is, therefore, appropriate to examine whether, and how, low-
carbon technologies and innovations do indeed generate, maintain,
or increase inequalities between social classes, as some research
has already indicated such new or reinforced inequalities (in China:
[4]; in Portugal and Belgium: [5]).

In the process towards fair and sustainable energy transitions,
the capability approach provides a good theoretical framework, and
a relevant accountability model for reporting on the progress made
or not made in reducing social inequalities, as explained in the
conceptual section. The capability approach indeed is not focused
only on the material well-being of persons but also on their op-
portunities to live a good life according to their own criteria. The
capability approach is used here as a methodological guide, as was
done recently by Ref. [6], who proxied many capabilities with a
multi-scope survey.

In this paper, we extend the approach of [6] in order to develop a
model of accountability, based on the capability approach, in the
fields of energy policies and energy transitioning. Since account-
ability has become a favourite element of policy responses to the
current economic crisis, a deeper debate on the extent of the
accountability model is vital. Models of accountability can be
framed to establish the main components of accountability, espe-
cially: “who is accountable; for what; to whom (or to what);
through what mechanism; and with what kind of accountability
outcome” ([7]: 466). This paper aims to define a model of
accountability in the field of energy policies and energy transitions.
The target is to improve the focus on correlates of energy policies
on equity, using single capabilities indicators. To clarify the corre-
lates of those actions on society, measures related to different ca-
pabilities are calculated for different categories of households,
according to their access to energy.

To illustrate how our model works and what kind of outputs it
can produce, three applications of the model are realised for three
European countries e Austria, Belgium, and Bulgaria. These coun-
tries are compared in terms of the greatest inequalities evidenced
by their respective capability profiles. In the following sections, a
set of results are discussed as outputs of this model. Countries are
chosen according to three criteria: energy-access inequalities
proxied by the prevalence of energy poverty; characteristics of
energy transitions; availability and comparability of data. The ap-
plications are carried on to show how the capability approach could
enable a deeper insight into different policy instruments, shedding
more light on the complexity of mechanisms that lead to energy
injustice in an energy transition framework.

It is important to stress that this model is not a causal model, as
its aim is heuristic: the application of the model presented in sec-
tion 5 aims at showing associations, not causal relations, between
energy transition policies and social inequalities. The results help to
indicate the new research that would be necessary in order to
understand the processes underlying such associations and to
devise new policies if considered necessary.

The outline of the paper is as follows: in the next section, the
conceptual framework first outlines the capability concept and the
relational approach used here positing energy poverty as an energy
injustice. This is followed by a literature overview of the conceptual
relations between energy transitions and the ten capabilities listed
by Nussbaum (2000: 78e80) [8]. Subsequently, using the meth-
odology of the case study, the characteristics of the three different
countries are presented in terms of energy poverty and energy
transition. The data and methods used in this research are then
explained, before a presentation of the results obtained in the
application of the model for three countries with the aim of testing
the capability approach as a social accountability instrument. The
concluding discussion summarises the relevance of this account-
ability model and proposes further steps for its development.

2. Conceptual framework

2.1. The capability approach

A capability is defined as the possibility to live a good life as
defined by the persons themselves in a reasonable way given their
context of life. The concept of capability was developed during the
eighties by economist Amartya Sen and philosopher Martha
Nussbaum (e.g. Refs. [9e11]. Contrary to Sen, Nussbaum
(2000:78e80) [8] has established a list of ten capabilities that she
holds as universal and that she names as follows: life of normal
length; bodily health; bodily integrity; senses, imagination, and
thought; emotions; practical reason; affiliation; other species; play;
and control over one’s environment on both a political sense and a
material one. These ten capabilities are defined with Nussbaum’s
words in Appendix 1. As other researchers point out, the capability
approach is a “useful conceptual framework for elucidating the
multiple implications that energy systems may have” because it
provides tools for assessing what is valuable in human life and this
helps to analyse the complex relation between energy and social
systems [12].

To realise outcomes valued by the person, freedom of choice
among different opportunities is prioritised in the capability
approach. Therefore, it is important to question whether different
social groups of a country are provided with the same opportu-
nities. This is where a relational approach is useful to compare the
most deprived group with the more advantaged one in a given
country.

2.2. A relational approach

In this paper, a comparison is made between energy poor and
energy richer households in Austria, Belgium, and Bulgaria. These
subpopulations are defined in subsection 4.2.1 below. This com-
parison is called a relational approach, following [13] who shows
that differences between social groups derive “from socio-
economic priorities, political decision-making and cultural con-
structions”, including moral estrangements ([13]: 62). The argu-
ment of this relational approach is that people who live in energy
poverty are disadvantaged for many capabilities, in two senses:
firstly for themselves (for example, they have more health prob-
lems than people who have no difficulty affording the energy they
consume, see Refs. [6,14]); secondly, and as a supplementary dif-
ficulty, in their comparison with more favoured social groups (for
examplewhen people living in energy poverty compare themselves
with other groups having less difficulty, or no difficulty at all, with
their access to affordable energy). This social comparison may
engender anger or sadness among the least favoured groups [15].

Although capability deprivation cannot be equated solely to
income poverty, it is clear that material deprivation prevents the
achievement of the last capability (10B) defined by M. Nussbaum
(2000: 80). In this respect, and in line with the relational approach,
an index of inequality of income distribution is regularly published
by Ref. [16]: the income quintile share ratio (S80/S20), that is
defined as “the ratio of total income received by the 20% of the
population with the highest income (top quintile) to that received
by the 20% of the population with the lowest income (lowest
quintile). Income must be understood as equivalised disposable
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income.” The levels of this index are very different across European
countries: in 2017, the average for the 28 European countries was
5.1, while the index was 3.8 for Belgium (the fifth lowest figure,
after 3.4 in both the Czech Republic and in Slovenia, and 3.5 in
Slovakia and in Finland), 4.3 for Austria, and 8.2 in Bulgaria, the
highest figure among the 28 European Member States. This rela-
tional index of inequality of income distribution exhibits what the
sociologist [13] calls the relative ‘poverty of capabilities’.

In our accountability model, self-perceptions on income poverty
and on the affordability of warmth are combined with numerous
indicators, proxying a variety of capabilities, in order to highlight
social inequalities, especially between energy poor and energy rich
households (as explained in the fourth section). With its compari-
sons, a relational approach highlights the inequalities that exist
between social groups; some (as shown below) will call these in-
equalities injustice.

In a more comprehensive approach to analyse what he calls an
“accountability crisis” in the changing energy sectors [17]: 10)
proposes “a relational understanding of accountability that focuses
on relations between entities rather than on essentialist, fixed
definitions of entities themselves”. For him, these entities are
namely intergovernmental bodies, business and politics, civil so-
ciety organisations, traditional ministries. In our accountability
model, however, we focus on different social groups within a so-
ciety that are not constituted in organised entities.

2.3. Fair energy transitions: improving the capabilities of
individuals

2.3.1. Energy poverty: definition and measurements
[18: 33] define energy poverty at the household scale as “a lack

of adequate energy services in the home, with its associated
discomfort and difficulty”. Several indicators are used to measure
energy poverty. [19]differentiate objective measures, based on
energy expenditures, from subjective measures, based on con-
sumers’ perceptions reported on in quantitative surveys.

As also done by Ref. [14] in their quantitative study on energy
poverty and health issues, the ‘subjective measures’ are selected
here: laypeople’s perceptions are trusted and considered as cred-
ible. Indeed, many qualitative surveys have shown the relevance of
this bottom-up approach (e.g. in Austria: [20]; in Belgium: [15]; in
Bulgaria: [21,22]; in France: [23]; and in the United Kingdom,
[24,25]. Section 4 of this paper presents the data and methods used
in this research to operationalise the capability concept in this
relational approach, i.e. to compare the deprivation of capabilities
among energy poor households and other types of households
defined according to their energy access.

2.3.2. Energy poverty as an energy injustice
In parallel with the growing literature on energy transitions,

with practically no intersection as noted by Ref. [26], environ-
mental justice thinkers such as [27] frame justice and injustice
along three different but interconnected dimensions: distributional
injustice concerned with the unequal distribution of income, pro-
cedural injustice relating to processes (namely those producing
unequal distributional outcomes), and injustice in terms of cultural
and political respect, and recognition of vulnerable and marginal-
ised social groups (for a good synthesis, see Ref. [28]). Later, energy
justice is also conceptualised along the same three dimensions and
applied to “energy policy, energy production and systems, energy
consumption, energy activism, energy security and climate change”
([29]: 174). These authors provide a conceptual review of this
concept of energy justice based on these three dimensions of
distributional justice, procedural justice, and recognition justice
[29]. As mentioned by Ref. [30], Sovacool et al. [31] use eight
principles to describe a decision-making framework in energy
justice: availability, affordability, due process, transparency and
accountability, sustainability, intragenerational equity, intergener-
ational equity, and responsibility.

Following [28,32,33]; and other scholars subsequently, energy
poverty is increasingly regarded as an energy injustice.

2.3.3. Studying energy poverty through capabilities
Only a few authors apply the capability approach to the study of

energy poverty. [34] propose a sequential relationship between
energy sources, power supply, energy services, and capabilities.
While linking these last two concepts is a valuable contribution
from Ref. [34]; we tend to agree with [25] who show that, on the
one hand, the division of capabilities (‘basic’ or ‘secondary’) is far
from clear, and, on the other hand, that the relationship between
energy services and capabilities is much more complex than the
sequential one suggested by Ref. [34].

In their quantitative study on Belgium, [6] demonstrate that the
capability approach makes clear the inequalities that exist between
energy poor households and other groups of households. These
inequalities pertain to not only housing, health and mental well-
being, as already shown in previous studies, but also to emotions
management, leisure, and social relations.

[25] focus on the connection between two sets of capabilities:
capability to create social relations and capability to access energy
services. In their analysis, the authors present a model for
explaining the connection between these two capabilities and
conclude that the connection is bidirectional. On the one hand,
social relations can ease access to energy services, as people make
use of help from friends, family, and various representatives of
government or NGOs for support, advice, or information on access
to energy resources. On the other hand, better social relations can
be a result of already having better access to energy resources. The
limitations that define poverty (various structural factors) therefore
affect both social relations and the capability to access energy
services. Although Middlemiss et al. examine only the connection
between one capability (in Nussbaum’s terms: Capability 7, affili-
ation) and energy poverty, their analysis shows that the capability
approach is a valuable basis for studying this area, as it reveals
simultaneously the opportunities for agency and the structural
barriers to energy poverty.

In our article, we expand on this idea and demonstrate that the
capability approach can be a useful theoretical lens for analysing
energy transitions and theways bywhich they relate to inequalities
in various aspects of people’s lives. Starting with the assumption
that energy transitions need to be fair and as a result should reduce
inequalities between social groups in their access to affordable
energy, we propose a model whereby people’s capabilities can be
used as a basis to evaluate the progress made in reducing social
inequalities during energy transitions.

Even though energy poverty is a multidimensional issue
(because it relates to various aspects of daily life) most studies of
the social impact of energy transitions focus only on income-
related effects caused by the high cost of the transition process.
[35], however, has investigated relationships between social justice
and energy transitions, while energy poverty, energy justice, and
low-carbon energy systems have recently been conceptually
framed together by Ref. [36]. [37], for their part, focus on the
connection between the use of energy derived from fossil fuel,
mitigation of climate change, and the attainment of well-being.
Using the concept of capabilities, the authors present a model
that demonstrates how misinformed and misguided climate
change mitigation can compound injustices in well-being.

In order to make an empirical contribution to this debate, the
present paper investigates energy inequities and other social
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inequities and analyse relations between them in three countries
having different paths of energy transition.

2.4. Sustainable energy transitions and the capability approach

Following the list of ten capabilities established by Nussbaum
(2000: 78e80) [8], this part of the theoretical framework reviews
the literature on the consequences of energy transitions on each of
these capabilities (presented in Appendix 1).

The effect of energy transitions on life duration (Capability 1)
and on bodily health (Capability 2) has been studied extensively in
terms of the health effects connected to local pollution and its
reduction through sustainable transport means [38] and through
energy efficient and sustainable urban planning [39].

Capability 3 (bodily integrity) is namely defined in relation to
the ability to move safely from place to place. Connecting this to
energy transition, one can argue that aiming at a sustainable
transportation system requires increasing both the frequency and
the safety of public transportation [40]; this makes it easier tomove
from place to place, especially for disadvantaged population groups
such as people living in energy poverty.

Capability 4 is entitled “Senses, imagination and thoughts” and
is namely determined by education. The influence of a transition in
the energy sector is to be seen positively in this respect. The need
for technical innovations on a large scale can help to create inter-
national spillovers of knowledge through cooperation on the one
hand and through competition on the other hand [41]. Developing
this capability in the population may also permit the development
of alternative narratives that present energy transitions in positive
ways [42].

Capability 5 is devoted to emotions, including attachment, as
well as fear and anxiety management. Emotions management is a
neglected issue in energy transitions policies. But there is some
work, for example, an experience with smart energy monitors was
found to have triggered negative emotions and depression amongst
some older adults surrounding electricity usage, potentially leading
to dangerously cold homes ([43]: 218).

Capability 6 is about “Practical Reason. Being able to form a
conception of the good and to engage in critical reflection about the
planning of one’s life” ([8]: 79). Enhancing this capability while
governing sustainable energy transitions requires developing a
normative frame to account for the welfare of present and future
generations without “placing the burden of high energy con-
sumption, and the change thereof, solely on individuals in such a
way that policy makers and their political parties have no other
responsibility than to device “acceptable” policy” [44]: 364; see
also [45]; and [46].

Regarding Affiliation (Capability 7), people form new kinds of
communities to fight for/against the implementation of renewable
energy infrastructure. Whether people are fighting for or against is
subject to the degree of acceptance of the respective pathway or
energy policy scheme [47]. As an example, the Energy Renewable
Community (ERC) refers to communities of users (private, public, or
mixed) in which citizens, entrepreneurs, public administration,
market players (utilities, etc.), designers, and politicians actively
cooperate to develop high levels of “smart” energy supply. The
advantage of ERC is to facilitate the optimisation of the use of
renewable sources and technological innovation in distributed
generation, in order to obtain benefits on cost effectiveness, sus-
tainability, and energy security at local level. Several such com-
munities have been formed in the Netherlands, Germany, the
United Kingdom, and Italy as early as 2012 [48e50].

“To live with concern for and in relation with (...) nature” ([8]:
80), the eighth capability, is obviously related to concerns for
climate change and necessary energy transition policies [3].
The effects of renewable energy production sites have a
connection with Capability 9. The ability for recreational activities,
laugh, and play are influenced by the negative effects of, e.g.
windmills, which are subject to the NIMBY problem [51].

The connection between energy transitions and Capability 10 is
straightforward. The political control over one’s environment is
determined by the degree of political participation and acceptance
of energy policies [52]. On the other hand, control over one’s ma-
terial environment can be linked to the need for infrastructural
changes in the sense that energy transitions require huge infra-
structural changes [53]. Those new renewable energy production
facilities need to be built on land, which is scarce inmany countries.
Therefore, the energy transition brings along the risk for people to
be expropriated for the benefit of building energy infrastructure
[54]. The degree towhich this affects the individual is influenced by
the level of compensation paid to landowners.

The following case study examines five capabilities that illus-
trate different dimensions of the capability approach: health;
‘practical reason’ (critical reflexion about the planning of one’s life);
affiliation; recreational activities; control over one’s material
environment (Capabilities 2, 6, 7A, 9, and 10B). These dimensions
can be seen as a worthwhile summary of the capability approach.
Certain other capabilities (such as Capability 1: living a life of
normal length, or Capability 7B: protection against discrimination)
are not suitable to be studied by means of multi-scope surveys.

3. The case study

3.1. Introduction to the case study method

The methodology chosen is a case study approach that largely
adheres to qualitative research procedure in that it takes into ac-
count the description of a specific empirical case.

The object of investigation is to arrive at an ‘analytical gener-
alisation’ [55] but without seeking to establish general causal
connections or operational generalisation laws applicable to an
entire population. This procedure, by interpreting a specific situa-
tion and producing a localised interpretation, leads to a better
understanding of the phenomenon that is under examination. The
method of multiple case study is useful to achieve a strategic
triangulation of the data [56,57] which occurs when the researcher
checks whether the data remains the same in different contexts to
allow validation of the theoretical-methodological model.

As already specified we choose three European countries:
Austria, Belgium, and Bulgaria, considering three dimensions: 1)
the different prevalence of energy poverty in the population as a
good indicator of energy access inequalities; 2) the energy transi-
tions characteristics; 3) but also considering the data availability in
GGP.

3.2. Background information and selection criteria

3.2.1. Socio-economic conditions
The countries under study differ significantly in terms of their

socio-economic indicators (all values are for 2007 and are drawn
from Ref. [58]). Referring to total population, the countries were
comparably populated (Austria, Belgium, and Bulgaria having 8.3,
10.6, and 7.5 million inhabitants, respectively). Regarding the
macro-economic circumstances, Austria and Belgium performed
similarly having per capita (p.c.) GDP of 39 392 and 36 872 in
purchasing power parity dollars (PPP$), respectively. Bulgaria was
far behind that figure with a GDP p.c. of 12 800 PPP$. This picture is
also reflected by low inflation rates in the two countries (Austria:
2.1%, Belgium: 1.8%) and a relatively high rate in Bulgaria (8.4%).
Austria had the lowest unemployment rate (4.8% of the labour



Fig. 1. Proportion of households not able to keep their home adequately warm. Based on the answers to the question “Can your household afford to keep its home adequately
warm?”
Source: EU_SILC Survey data for Austria, Belgium, and Bulgaria.
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force) whereas both Belgium (7.5%) and Bulgaria (6.8%) performed
worse concerning this indicator. Income inequality measured by
Gini coefficient was highest in Bulgaria (36.1) and lowest in
Belgium (29.2) while Austria was almost at the same level as
Belgium (30.6). The CO2 emissions of Bulgaria were the lowest with
annual emissions of 6.9 metric tons per capita in 2007. In the same
year, the emissions of Austria and Belgiumwere higher with 8.4 and
9.7 metric tons per capita, respectively.
3.2.2. Energy poverty prevalence
One of the most striking energy inequalities is usually referred

to as “energy poverty” which contrasts with having less or no
problems regarding energy consumption. Energy poverty is often
proxied from quantitative survey data by variables related to the
inability to keep home adequately warm, and arrears on utility bills
in the last 12 months. Figs. 1 and 2 below report the corresponding
proportions of households experiencing these problems in the
three countries selected for this study. Austria exhibits the lowest
figures, and is followed by Belgium, while Bulgaria’s proportions
are much higher than the European average.

Energy poverty in Bulgaria is indeed a severe problem e the
country is in the top rank in Europe for this issue. Similar is the
situation about the income polarisation (40.2% in 2017measured by
Gini coefficient) and material deprivation (43.8% in 2017).1 Elec-
tricity energy prices in Bulgaria are the lowest in the EU. Never-
theless, they are quite high in relation to the income and
purchasing capacity of the population. The growth of prices out-
paces the growth of incomes. A new report of the World Bank [59]
on the electricity sector in Bulgaria shows that electricity is the
1 The percentage of population with an enforced lack of at least three out of nine
material deprivation items in the "economic strain and durables" dimension
(following nine items: to pay their rent, mortgage or utility bills; to keep their home
adequately warm; to face unexpected expenses; to eat meat or proteins regularly;
to go on holiday; a television set; a washing machine; a car; a telephone), EU-SILC,
code [tessi082].
main source of energy for most households in Bulgaria, regardless
of type of settlement, income, or poverty status. For 69% of the
population, electricity is the main source of heating, followed by
solid fuels e about 19% (but much higher share in the small towns
and villages), district heatinge about 10% (mainly in big cities), and
gas (less than 2%). One other indicator e homes with leaks and
moist walls e also reach alarmingly high values in Bulgaria [60].
The poor quality of housing creates problems too; these include an
aged building stock, a large share of prefabricated multi-family
apartment buildings, and the bad living conditions of certain
groups of the population ([61]: 14).

3.2.3. Energy transition related indicators
The three countries also differ significantly in the way they deal

with transitioning towards a sustainable use of energy resources.
The following paragraphs present some indicators of their energy
systems described from the supply side. A complete picture of
ongoing energy transitions is not offered to correspond to the
analysis made in section 5.

Fig. 3 shows the differences in the energy end use of renewable
and non-renewable sources. While in relative terms, Bulgaria
almost represents the EU-average, Belgium and Austria are below
and above this average, respectively. This represents the differences
in the strategies to lower the CO2 emissions from energy produc-
tion and consumption. The year 2007 was chosen being in the
range of the observation period of the GGP data used for the case
study. Bulgaria started significant effort toward an energy transi-
tion after 2007 when it became a member of the EU, whereas
Austria and Belgium began the transformation towards a low-
carbon economy long before that date, although the perceived
goals to reach the objective differ significantly. This picture be-
comes clearer when we look at the total primary energy supply of
the three countries in Fig. 4. While Austria profits from its favour-
able geographical conditions using a high share of hydropower
(mainly for electricity generation), Belgium relies on the use of
nuclear power. Both strategies are a way of reducing CO2 emissions
in energy production relative to fossil fuels while representing



Fig. 2. The proportion of households having arrears on utility bills
Source: EU_SILC Survey data for Austria, Belgium, and Bulgaria.
Based on the answers to the question “In the last twelve months, has the household been in arrears, i.e. has been unable to pay on time due to financial difficulties for utility bills
(heating, electricity, gas, water, etc.) for the main dwelling?”

Fig. 3. Energy end use of households in 2007 by source distinguished between aggregate end use from renewable sources and non-renewable sources.
Source [65].
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Fig. 4. Total Primary Energy Supply (TPES) by source.
Source: [66].
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various economic and social advantages and drawbacks [62].
[63,64] compare the use of renewables and of nuclear power in
electricity generation to reduce CO2 emissions.

The figures presented here on energy poverty measurements
and some energy transition indicators show that the three coun-
tries differ significantly in their strategies to perform successful
transitions towards low carbon economies and in the social aspects
as represented by the differences in energy poverty indicators.

4. Application of the accountability model: three European
countries case studies

4.1. Data from the gender and Generation Programme

After reviewing some of the available surveys offering data on
access to affordable energy and capabilities, we opted for the
Generations and Gender Programme (GGP) surveys. The latter, in
contrast to other surveys (e.g. EU-SILC and European Social Survey),
was the only one supplying information about a broad range of
capabilities, allowing a robust analysis of capabilities in the cate-
gories of energy conditions. The Generation and Gender Pro-
gramme fields the same questionnaires across many countries (15)
across different continents, and in general, for several waves of the
survey in a same country. Therefore, these databases emerge as a
very interesting source of data to monitor the social aspects asso-
ciated with energy transitions, namely the evolution of the social
discrepancies in fulfilling valued practices.

However, digging into several countries’ databases showed that
the comparability of the questions asked in the surveys is lower
than expected, whether for the variables used in the households’
typology on affordable warmth, or for the variables useful to proxy
most of the ten capabilities listed by Nussbaum (2000: 78e80).
Therefore, a detailed application of [6]’s analysis turned to be
possible only for a few countries because of data unavailability for
key variables.

Wave 1 of GGP surveys have been utilised in this analysis in
order to guarantee a comparison between Austria, Belgium, and
Bulgaria among a sufficient number of indicators. Data for Austria
cover a sample of 5000 respondents, and for Belgium, a sample of
7163, including partial responses. Both surveys were conducted
over the period 2008e2010. GGP survey data for Bulgaria offers
12858 records collected in 2005. In each survey, one respondent
per household is invited to answer, so a sample of households is
created. Respondents’ age ranges from 18 to 80. Private households
made of one or two elderly aged above 80 are thus not included in
the surveys: therefore, the proportions of energy poor households
presented below are probably slightly underestimated. The data-
bases for the three countries have been weighted according to the
methodological suggestions offered by the GGP regarding coun-
tries’ specific weights.2

4.2. Methods

4.2.1. A typology on access to affordable warmth
In order to analyse possible correlations between self-

perception of material deprivation, access to energy, and capabil-
ities, among the households located in the three countries under
investigation, it was necessary to define a common typology of
households. We took three variables in conjunction: it is rather/
very difficult to make ends meet; the household has affordability
2 Results for Belgium presented in this paper are therefore slightly different from
those published in Ref. [6] where an original and complex weighting procedure was
developed and applied.
problems in keeping home adequately warm; the household has
been in arrears on energy bills in the last 12 months. These are
combined as set out in Table 1 to create four categories of house-
holds. Two of these (energy poor households and other self-
perceived poor households) regard themselves as living in a state
of (acute) poverty whereas the other two (energy vulnerable and
energy rich households) do not, but energy-vulnerable households
consider themselves to have affordability problems in keeping their
home adequately warm.
4.2.2. Proxying five capabilities
Austria, Belgium, and Bulgaria’s databases allow all to analyse

five capabilities: Bodily Health (Capability 2); Practical Reason
(Capability 6); Affiliation (Capability 7A), Play (Capability 9), Con-
trol over One’s Material Environment (Capability 10B). The proxies
available in the three countries’ surveys are reported in Table 2.

Capability 2 is related to bodily health for which three proxies
are considered: being in very bad health, being in permanent
disability, and a variable related to protein intake (“Can your
household afford: eating meat, chicken or fish every second day”).
Capability 6 is called “Practical Reason” and connected to the “lo-
cus” of control in one’s life, including perceived control (“How
much control do you feel you will have in the following three years
on your work, housing, income, and family?"). Capability 7 is called
“Affiliation” by Ref. [8] and the selected proxies cover different
feelings of the respondents related to sense of emptiness, loneli-
ness, isolation, and opinion on the number of people close to rely
on. Capability 9, “Play”, evaluates the lack of recreational moments
or activities whether during holidays or with family or friends at
home. Finally, Capability 10B, “Control over one’s material envi-
ronment” is related here to the affordability of a car or of household
appliances (e.g. Household “would like but cannot afford” a dish-
washer, a car, a washing machine, or a computer).
4.2.3. A variability index
To examine how energy inequalities and different capabilities

are associated (or not) in these countries, and to offer a comparison
across these countries, we adopt the Variability Index calculated as
in Ref. [6]. Firstly, we compute the share in each households’
category affected by the lack of a capability as expressed by their
corresponding proxies as in Table 2. Secondly, the mean of the
shares for each households’ category on energy access is calculated
(in %). Thirdly, the variability index is calculated as follows:

Variability index ¼
Meanenergy poor

�
%
�
�Meanenergy rich

�
%
�

�
Meanenergy poor

�
%
�
þMeanenergy rich

�
%
��.
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The variability index expresses the level of variation among the
extreme categories of the typology in terms of different capabilities,
so that the larger the variability is, the higher the differences are
between the energy poor households and the energy rich ones.
Hence, a high variability index gives the researcher the ability to
sense of a high level of inequalities affecting a given capability in a
given country. It is important to note that if for a given capability,
the mean proportions deprived thereof are low and roughly the
same for the two most and least deprived categories (energy poor
households versus energy rich ones), the variability index is low (as
there are little differences between the two categories), but this
does not mean that there is no concern regarding the weak op-
portunities for the deployment of that capability for both
categories.

This observation holds true as well in the comparison of capa-
bilities attainments between countries: this variability index tells



Table 1
Variables used in a typology on affordable access to energy.

Energy poor Other self-perceived “poor” Energy vulnerable Energy rich

It is (rather/very) difficult to meet ends Yes Yes No No
Affordability problems to keep home adequately warm At least one ‘Yes’ No Yes No
Arrears on energy bills in the last 12 months No Yes or No Yes or No

Source: Adapted from Ref. [6]: 1224e5.

Table 2
Variables adopted for comparison of three European Countries adopting [6]’s approach.

Capability 2 Capability 6 Capability 7A Capability 9 Capability 10B

Bodily Health Practical Reason Affiliation Play Control over one’s Material Environment
In very bad health Financial (control) Experience a general sense

of emptiness
Household cannot
afford a week of annual
holiday away

Household cannot afford a dishwasher

Long-standing illness
or chronic condition

Work (control) I don’t have many people
I can count on completely

Cannot afford having
friends or family for a
drink or meal at least
once a month

Household cannot afford a car

Household cannot afford:
eating meat, chicken
or fish every second day

Housing (control) I don’t have enough people
I feel close to

Household cannot afford a washing machine

Health (control) Felt lonely Household cannot afford a computer
Family (control)

Table 3
Shares and number (in brackets) for the four categories of the typology on access to
affordable warmth in Austria, Belgium, and Bulgaria.

Austria Belgium Bulgaria

Energy poor 0.07 (352) 0.09 (594) 0.36 (4422)
Other self-perceived poor 0.19 (953) 0.22 (1520) 0.56 (7058)
Energy vulnerable 0.11 (584) 0.06 (417) 0.01 (70)
Energy rich 0.63 (3098) 0.63 (4431) 0.07 (855)
Total sample size 4987 6962 12405

Source: GGP surveys, Austria, 2009, Belgium, 2009, and Bulgaria, 2005.
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about inequalities, not about absolute situations.
5. Outputs of the accountability model for Austria, Belgium,
and Bulgaria

5.1. Inequalities in access to affordable warmth

Table 3 presents the figures for the four categories of the ty-
pology on access to affordable warmth in the three countries ana-
lysed. This preliminary analysis itself offers some initial interesting
evidence in terms of distribution of energy poverty across Europe.

As expected, energy poverty affects Bulgaria more severely (36%
of the households according to our definition) than Belgium (9%)
and Austria (7%). In the three countries, energy poor households are
(much) less numerous than the category of other self-perceived
poor. In Austria, there are somewhat more ‘energy-vulnerable’
households than energy poor ones (11% versus 7%) whereas the
reverse is observed in Belgium (6% versus 9%). These results moti-
vate the need for deeper insight of the main differences between
countries, not only in terms of access to affordable warmth but also
in terms of capabilities. Accordingly, the current work extends [6]
to new countries, Austria, and Bulgaria.
5.2. Capability profiles

5.2.1. Austria
The results for Austria are displayed in Table 4. Comparing the
energy rich households with the energy poor ones, the variability
index indicates that the capability gap is largest between the two
groups for Capability 10B (Control over one’s material environ-
ment). The affordability issues of the energy poor are significant in
size. While a washing machine being a standard equipment in
Austrian households, it cannot be afforded by 3.6% of energy poor
households, and other appliances (dishwasher, car, and computer)
cannot be afforded by 14e21% of the energy poor.

Another severe problem of the energy poor compared to the
energy rich is related to the capability called “Play”, represented by
going on holiday and entertaining friends and family. In fact, 54% of
energy poor households are restricted in the frequency of going on
holiday, while almost none (6.9%) of the energy rich households are
confronted with this issue.

Practical Reason does not divide the population in terms of
energy access (the variability index is only 46), but uncertainty on
various aspects (finance, work, and so on) is rather widespread
across all categories of households, which should be underlined.
Affiliation e and therefore emotional issues e are distributed
differently between energy poor and energy rich. Around three to
four times as many energy poor individuals (in relative terms) feel
isolated or lonely as compared to the energy rich.

Another important difference between energy poor and energy
rich is subsumed by the capability “Bodily Health”. Less than 1% of
the population in Austria is in very bad health in general. But in
terms of long-standing illness and protein intake, there are huge
differences between the energy poor and the energy rich.While the
share of long-standing illness or chronic condition is 25% among
the energy poor, it is only 10% for the energy rich. The highest
inequality shows up in the case of protein intake. Almost none of
the energy rich (2.9%) have affordability problems in protein
nutrition. At the same time, almost one out of four energy poor
households cannot afford a proper protein nutrition.

The results show that in addition to material issues (Capability
10B), energy poor households in Austria face various problems.
Nutrition and free time activities in particular divide energy poor
and energy rich households by the largest extent.

These results deliver especially important information for policy
makers in Austria, where the debate around energy poverty is



Table 4
Proxies of five capabilities in Austria according to households’ access to affordable warmth.

Energy
poor

Other self-perceived
poor

Energy
vulnerable

Energy rich

Capability 2: Bodily Health
In very bad health 0.64 0.87 0.58 0.11
Long-standing illness or chronic condition 25.26 15.86 11.68 10.46
Household cannot afford: eating meat, chicken or fish every second day 23.13 15.91 3.79 2.89
Mean 16.34 10.88 5.36 4.49
Variability Index 113

Capability 6: Practical Reason
How much control do you feel you will have over the following areas of your life in the next three years?
Answer: Not at all or a little

Financial (control) 58.80 46.37 34.07 35.60
Work (control) 57.54 49.37 33.40 36.75
Housing (control) 49.73 43.67 31.05 28.96
Health (control) 43.07 35.25 28.49 28.95
Family (control) 27.27 23.85 20.65 16.17
Mean 47.28 39.70 29.53 29.29
Variability Index 46

Capability 7A: Affiliation
Experience a general sense of emptiness 11.47 7.38 2.79 2.48
I don’t have many people I can count on completely 11.79 8.89 6.73 5.47
I don’t have enough people I feel close to 14.48 8.90 4.60 4.64
Felt lonely 5.25 3.51 2.47 1.12
Mean 10.75 7.17 4.15 3.43
Variability Index 103

Capability 9: Play
Not Going on Holiday 54.01 37.48 6.65 6.93
No Drink with Friends/Family 35.26 23.22 3.47 4.50
Mean 44.63 30.35 5.06 5.72
Variability Index 154

Capability 10B: Control over one’s material environment
Household wishes but cannot afford

A dishwasher 20.08 9.33 3.30 1.14
A car 21.46 10.05 2.62 2.25
A washing machine 3.61 0.91 0.45 0.32
A computer 13.65 6.29 1.54 0.58
Mean 14.70 6.64 1.98 1.07
Variability Index 172

Source: GGP survey, Austria, 2009.
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almost exclusively about the affordability of energy services. Our
results show that problems related to everyday life and self-
fulfilment are actually significant issues and exclusionary factors
for energy poor households in comparison to energy rich ones.
5.2.2. Belgium
Table 5 displays the results for Belgium. As indicated by the

highest variability index, energy poor households are the most
disadvantaged, as compared to the energy rich ones, for the capa-
bilities called “Play” (9) and “Control over one’s material environ-
ment” (10B). The latter relates to the ownership of a car, or
appliances, or a computer that the household would like to have
but cannot afford for financial reasons. The corresponding figures
for the energy poor households are rather high in 2009, ranging
from 4.65% for a washing machine to 21% for a dishwasher. Access
to leisure and holidays, and the frequency of inviting family or
friends at home are clearly restricted for energy poor house-
holdsdbut also for the energy-vulnerable ones, which is an un-
expected result.

Many respondents to the survey who are living in energy
poverty are also deprived from the capability related to “Bodily
health”, including protein intake, as also shown by Table 5.

The capability “Practical Reason” refers to the ability “to engage
in critical reflection about the planning of one’s life” ([8]: 79). The
respondents to the Belgian GGP survey seem to negatively evaluate
their sense of control in various areas of their lives for the next
three years; however, this lack of agency clearly decreases with
better access to affordable warmth, especially so for the housing
situation, which is of course related to their access to affordable
warmth. The only exception is between energy-vulnerable house-
holds and energy rich ones regarding the respondents’ health sit-
uation, with close figures, about 18%. Among energy poor
households, uncertainty about their financial situation and their
work for the next three years is particularly widespread, with more
than two out of five energy poor households being uncertain for
these aspects.

The “Affiliation” capability refers to social isolation and loneli-
ness, that both decreases according to the household’s category
regarding its access to affordable warmth. Nevertheless, as indi-
cated by the variability indexes in Table 5, the differences between
energy poor households and the energy rich ones are less dramatic
for the affiliation capability than for the capabilities “Play” and
“Control over one’s material environment” discussed previously.
5.2.3. Bulgaria
In line with the two previous countries, for the capabilities

“Play” and “Bodily Health”, energy poor show relevantly higher
shares compared to the energy rich (Table 6). Nonetheless, the
group classified as energy poor is significantly more affected by
higher shares, also when compared to the self-perceived poor. In



Table 5
Proxies of five capabilities in Belgium according to households’ access to affordable warmth.

Energy
poor

Other self-perceived
poor

Energy
vulnerable

Energy rich

Capability 2: Bodily Health
In very bad health 5.01 1.73 2.40 1.10
Long-standing illness or chronic condition 37.83 30.45 23.45 19.65
Household cannot afford: eating meat, chicken or fish every second day 30.78 5.11 49.29 1.38
Mean 24.54 12.43 25.05 7.37
Variability Index 109

Capability 6: Practical Reason
How much control do you feel you will have over the following areas of your life in the next three years?
Answer: Not at all or a little

Financial (control) 42.92 24.14 11.03 8.59
Work (control) 42.88 28.52 18.20 15.45
Housing (control) 28.69 14.12 6.82 5.81
Health (control) 36.07 26.56 18.28 19.32
Family (control) 21.36 12.97 7.31 6.10
Mean 34.38 21.26 12.33 11.05
Variability Index 102

Capability 7A: Affiliation
Experience a general sense of emptiness 20.42 15.18 8.10 6.02
I don’t have many people I can count on completely 17.44 13.95 6.92 6.06
I don’t have enough people I feel close to 27.74 19.81 16.59 10.83
Felt lonely 11.69 7.21 2.37 2.31
Mean 19.32 14.04 8.49 6.30
Variability Index 101

Capability 9: Play
Not Going on Holiday 66.44 40.18 48.80 5.84
No Drink with Friends/Family 44.67 14.77 49.41 1.49
Mean 55.55 27.48 49.11 3.66
Variability Index 175

Capability 10B: Control over one’s material environment
Household wishes but cannot afford

A dishwasher 21.09 8.57 1.90 1.65
A car 15.55 7.53 1.38 0.91
A washing machine 4.65 1.83 0.48 0.16
A computer 13.41 6.32 1.21 1.07
Mean 13.67 6.06 1.24 0.95
Variability Index 174

Source: GGP survey, Belgium, 2009.
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fact, focusing on Capability 2 (“Bodily Health”), people in the energy
poor category face major difficulties in ensuring a diet with a
balanced level of proteins. Concerning Capability 9 (“Being able to
enjoy recreational activities with friends and family, to go on hol-
iday …“) a high variability index stresses a relevant divergence
between the two extreme categories, energy poor and energy rich
households. More than 92% of the energy poor households cannot
afford going on holiday, compared to almost 20% in the energy rich
group. In addition, these figures are quite higher than the corre-
sponding figures in Austria and Belgium.

Somewhat differently from Austria and Belgium, Bulgaria does
not account for a very high level of the variability index when it
comes to the Capability 10 (“Control over one’s material environ-
ment”) because at the time of the survey (2005), the energy rich
were rather numerous to report that they wanted but could not
afford a car (7%) or some appliances.

This study returns for Bulgaria a picture in which some capa-
bilities are strongly characterized by high evidence of divergence
between groups when it comes to material and health deprivation
(e.g. Capability 2) while there are less differences regarding affili-
ation (Capability 7A). A lower level of variability is also seen for
Capability 6 (“Practical Reason”), even if the sense of agency de-
creases significantly with a better energy access, especially for the
financial and housing situation, which are both closely related to
the access to affordable warmth. The reason for these lower
differences can be found in the high levels of precariousness for the
whole Bulgarian society.
5.3. Overview across Austria, Belgium, and Bulgaria

Additionally, to summarise the results obtained by this
accountability model and to offer a straightforward visualization of
the cross-country differences, results from Table 7 are plotted in a
radar chart (Fig. 5).

The picture highlights that Austria, Bulgaria, and especially
Belgium are majorly characterised by a higher social variability of
Capability 9 (“Being able to laugh, to play and to enjoy recreational
activities”) and 10B (“Control over one’s material environment”),
less so though for the latter in Bulgaria. It is also evident that
Bulgaria is affected by a higher level of variability for Capability 2
(“Bodily health”), versus Austria and Belgium. Lastly, higher vari-
ability characterizes Belgium in terms of Capability 6 (“Practical
reason”). In the following paragraphs, an attempt is made to con-
nect these results with some characteristics of the energy systems
outlined above for these three countries.

In 2007, end use of renewable energy was highest in Austria and
lowest in Belgium; for the same year, inequality in Bodily Health
(Capability 2) was lowest in Belgium and highest in Bulgaria: this
has probably more to do with the organisation of the public health
system and the budget dedicated to it than with the system of



Table 6
Proxies of five capabilities in Bulgaria according to households’ access to affordable warmth.

Energy poor Other self-perceived poor Energy vulnerable Energy rich

Capability 2: Bodily Health
In very bad health 6.39 3.07 2.85 0.31
Long-standing illness or chronic condition 34.37 26.19 18.12 16.14
Household cannot afford: eating meat, chicken or fish every second day 73.72 46.38 7.72 5.29
Mean 38.16 25.21 9.56 7.24
Variability Index 136

Capability 6: Practical Reason
How much control do you feel you will have over the following areas

of your life in the next three years?
Answer: Not at all or a little

Financial (control) 81.70 71.53 44.28 37.42
Work (control) 49.73 43.16 36.30 26.21
Housing (control) 54.27 41.76 26.21 24.00
Health (control) 71.23 64.21 37.12 44.36
Family (control) 33.28 25.78 21.06 15.45
Mean 58.04 49.29 32.99 29.49
Variability Index 65

Capability 7A: Affiliation
Experience a general sense of emptiness 14.58 7.90 2.88 4.35
I don’t have many people I can count on completely 13.65 7.14 3.14 4.30
I don’t have enough people I feel close to 33.02 22.37 12.47 17.19
Felt lonely 7.82 3.75 1.39 1.96
Mean 17.27 10.29 4.97 6.95
Variability Index 85

Capability 9: Play
Not Going on Holiday 92.68 79.15 26.42 19.75
No Drink with Friends/Family 73.91 46.79 10.82 6.65
Mean 83.30 62.97 18.62 13.20
Variability Index 145

Capability 10B: Control over one’s material environment
Household wishes but cannot afford

A dishwasher 35.58 29.66 19.55 19.90
A car 33.43 19.00 11.74 6.92
A washing machine 22.69 9.90 6.14 2.39
A computer 34.95 30.89 22.24 14.38
Mean 31.66 22.36 14.92 10.90
Variability Index 97

Source: GGP survey, Bulgaria, 2005.

Table 7
Variability indices for five capabilities.

Capability Austria Belgium Bulgaria

Bodily health (2) 113 109 136
Practical Reason (6) 46 102 65
Affiliation (7A) 103 101 85
Play (9) 154 175 145
Control over one’s material environment (10B) 172 174 97

Fig. 5. Variability indices for 5 different capabilities.
Source: GGP surveys, Austria, 2009, Belgium, 2009, and Bulgaria, 2005.
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energy provision. Equality in low scores in Practical Reasoning
(Capability 6) coincided with a higher share of renewables in en-
ergy end use: Belgium, which had the lowest share, also had the
highest inequality in this capability. Without arguing for a causal
relation (in one direction or the other) between these phenomena,
further research would be desirable to investigate a possible direct
or indirect relation between a higher share in renewable energy use
and the opportunities to engage in critical reflection about the
planning of one’s life.

Regarding affiliation, although the three countries differ in their
supply structure for renewable energy, the differences in the vari-
ability index in capability 7A (Affiliation) were fairly low between
the countries, indicating that the inequality in affiliation opportu-
nities was not (at that time) directly related to energy supply but
may be connected to the social organisation of collective life.
Whether or not this is enhanced by the type of energy transitions
depends rather on factors (such as participation in the transition
process) which were not analysed in our study.

Capability 9 (“Play”) in our framework is measured by indicators
(going on holiday and having drinks with friends) that relate to the
respondents’ economic situation rather than to their perceptions of
energy transitions (such as environment or air pollution). For this
capability, this shows the necessity for data on indicators related to
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environment or energy use. The indicators from the present study
can only indirectly be connected to justice issues arising from en-
ergy transitions. The ability to enjoy recreational activities in the
regional neighbourhood would be one possible indicator to relate
the inequality to (for example) the above-mentioned NIMBY
problem.

Regarding capability 10B (proxied here by the affordability of
energy consuming appliances and goods), our results show that
inequality was high in Austria and Belgium. The high primary en-
ergy supply in oil represents the high share of privately owned cars
in both countries. With a change in the system of mobility (e.g. car
sharing or a better provision of public transport services), the desire
to own a private car might decrease and therefore the affordability
issues of the energy poor might decrease as well, resulting in lower
inequality in this capability.

6. Concluding discussion

The aim of this article was to propose an accountability model to
evaluate the social correlates to energy transitions, especially on
energy-access inequalities, by using the capability approach.
Nussbaum’s capability list (2000: 78e80) is useful, as it identifies a
number of dimensions throughwhich energy transition and energy
inequalities may be connected.

This accountability model was applied here for Austria, Belgium,
and Bulgaria, three countries having different profiles regarding
their energy systems and inequalities in the access their house-
holds have to affordable warmth, namely in their prevalence of
energy poverty.

In addition to data from Eurostat and other international
agencies, the data used in this research derived from the Genera-
tion and Gender Programme. Data availability represents an
important limit on the proposed aim to obtain a complete empirical
application and to improve accountability. Despite data limitations,
developing surveys such as GGP could enable increased opportu-
nities to analyse dynamics in time that would increase significantly
the accountability of energy transition. Therefore, our applications
showed that building on the concept of energy inequality through
capabilities is a feasible way to develop informative outcomes. We
are aware that the outcomes of our applications in terms of
different capabilities should be compared in time. In this direction,
our study could represent a first stage in promoting a broader
accountability process of energy transition based on capabilities.
However, future waves, with the same variables, could provide a
very valuable database for such a longitudinal monitoring: indeed,
no other standardised large-scale survey undertaken in European
countries provides such a range of variables on daily practices,
emotions, sociability, housing, and affordability of various goods.
The third wave of the GGP planned in some countries could lead to
new interesting and promising results to monitor social in-
equalities related to energy transitions within a sufficiently long
timeframe.

This heuristic model and its application to Austria, Belgium and
Bulgaria open the way to new research and new policy de-
velopments. Regarding research, it would be interesting for
example to study whether and to which conditions Energy
Renewable Communities develop the affiliation capability at the
local scale. Regarding policy instruments, our results clearly indi-
cate that affordability of energy is crucial to reduce inequalities
related to several capabilities: therefore, policy instruments that
enhance this affordability without increasing energy consumption
to limit climate change should be developed, such as progressive
tariffs for gas and electricity, or better provision of public transport
services. Furthermore, efforts should be made to avoid the ‘heat or
eat’ trap [67e69], because the inequality regarding the health-
related capability is so high, especially but not only in Bulgaria. In
this country, nearly three households out of four households in
energy poverty cannot afford eating meat, chicken or fish every
second day. In Belgium and in Austria, the corresponding figures
are 31% and 23% respectively.

Guaranteeing more socially equitable energy transitions should
represent a key issue in the policy agenda at both country level and
European level, and for this reason, it is important to widen the
debate about models of accountability to include social disparities
and energy policies. Our results underline numerous inequalities in
each country studied here, not only between energy poor house-
holds and energy richer ones, but also between energy poor
households and other households perceiving themselves as poor.
Given the intention to reduce these inequalities and to provide all
citizens with better opportunities for living the life they value e in
other words, to deploy their capabilitiese the accountability model
proposed in this article may be a first step in describing the
complexity and the interconnected dimensions that give rise to
energy injustice.
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Appendix 1. Nussbaum (2000)’s list of capabilities

1 Life. Being able to live to the end of a human life of normal
length; not dying prematurely, or before one’s life is so
reduced as to be not worth living.

2. Bodily Health. Being able to have good health, including
reproductive health; to be adequately nourished; to have
adequate shelter.

3. Bodily Integrity. Being able to move freely from place to
place; having one’s bodily boundaries treated as sovereign,
i.e. being able to be secure against assault, including sexual
assault, child sexual abuse, and domestic violence; having
opportunities for sexual satisfaction and for choice inmatters
of reproduction.

4. Senses, Imagination, and Thought. Being able to use the
senses, to imagine, think, and reasone and to do these things
in a ‘‘truly human’’way, a way informed and cultivated by an
adequate education, including, but by no means limited to,
literacy and basic mathematical and scientific training. Being
able to use imagination and thought in connection with
experiencing and producing self-expressive works and
events of one’s own choice, religious, literary, musical, and so
forth. Being able to use one’s mind in ways protected by
guarantees of freedom of expression with respect to both
political and artistic speech, and freedom of religious exer-
cise. Being able to search for the ultimate meaning of life in
one’s own way. Being able to have pleasurable experiences,
and to avoid non-necessary pain.
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5. Emotions. Being able to have attachments to things and
people outside ourselves; to love those who love and care for
us, to grieve at their absence; in general, to love, to grieve, to
experience longing, gratitude, and justified anger. Not having
one’s emotional development blighted by overwhelming
fear and anxiety, or by traumatic events of abuse or neglect.
(Supporting this capability means supporting forms of hu-
man association that can be shown to be crucial in their
development.)

6. Practical Reason. Being able to form a conception of the good
and to engage in critical reflection about the planning of
one’s life. (This entails protection for the liberty of
conscience.)

7. Affiliation.

A. Being able to live with and toward others, to recognize

and show concern for other human beings, to engage in
various forms of social interaction; to be able to imagine
the situation of another and to have compassion for that
situation; to have the capability for both justice and
friendship. (Protecting this capability means protecting
institutions that constitute and nourish such forms of
affiliation, and also protecting the freedom of assembly
and political speech.)

B. Having the social bases of self-respect and non-
humiliation; being able to be treated as a dignified be-
ingwhoseworth is equal to that of others. This entails, at a
minimum, protections against discrimination on the basis
of race, sex, sexual orientation, religion, caste, ethnicity, or
national origin. In work, being able to work as a human
being, exercising practical reason and entering into
meaningful relationships of mutual recognition with
other workers.
8. Other Species. Being able to live with concern for and in
relation to animals, plants, and the world of nature.

9. Play. Being able to laugh, to play, to enjoy recreational
activities.

10. Control over One’s Environment.

A. Political. Being able to participate effectively in political

choices that govern one’s life; having the right of political
participation, protections of free speech and association.

B. Material. Being able to hold property (both land and
movable goods), not just formally but in terms of real
opportunity; and having property rights on an equal basis
with others; having the right to seek employment on an
equal basis with others; having the freedom from un-
warranted search and seizure.” [8]:78e80)
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