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Abstract
At present, fuel poverty is a developed concept within the United Kingdom and
Ireland; however, with the accession of numerous Former Soviet Union countries to
the European Union, rising fuel prices, and the move towards a liberalised energy
market, we are in a policy environment where fuel poverty is being increasingly
recognised as a European wide concern. This dissertation seeks to explore the
emergence of fuel poverty policy across the European Union, and to subsequently
quantify the levels of fuel poverty.

In this dissertation, a meta-analysis of emerging fuel poverty policy, and
policies that impinge upon fuel poverty alleviation was conducted, in addition to a
statistical secondary data analysis of European data on income and living conditions.
The results indicate that the perception that Southern European countries do not
experience fuel poverty due to warmer climates is incorrect. Eastern European
countries are also found to suffer from high levels of fuel poverty, based on the proxy
indicators utilised in this dissertation. The results further indicate that the concept of
fuel poverty is not widely recognised across the European Union, and protection
schemes within the domestic gas and electricity market are not uniform across
Europe.

This dissertation offers an original contribution to a policy area that is at
present limited by out-dated research, and a lack of agreement on a common
definition of fuel poverty. The dissertation concludes that more must be done a
European level to tackle the emergence of fuel poverty.
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Chapter One: Introduction
Increasingly over the last decade, the European Union (EU) has taken a
prominent role in promoting energy security, climate change mitigation and
sustainable development on a European level. Policy has been implemented in a range
of areas, from the European Council Directive 2009/72/EC on common rules for the
internal market in electricity, which requires Member States to undergo electricity
market liberalisation, the European Council Directive 2003/87/EC establishing a
scheme for greenhouse gas emission trading for energy intensive industry, to the
Europe 2020 strategy, which amongst other objectives, aims to reduce greenhouse gas
emissions by 20 per cent, increase the share of renewable energy in the energy mix to
20 per cent and achieve a 20 per cent increase in energy efficiency by the year 2020
(European Commission, 2010a).

By contrast, policy specifically addressing fuel poverty has been limited, despite
the intrinsic tension between climate change and fuel poverty. Whilst climate change
could have some positive effects for countries such as Canada, Russia and Scandinavia
where an increase in temperatures will produce “higher agricultural yields, lower
winter mortality, lower heating requirements” (Stern, 2006: 1), moves to reduce
emissions of harmful gasses and mitigate climate change will increase the financial
burden on households if levies are added to household utility bills. In particular, low
income households are at risk of disproportionately financing climate change policy;
with Owen (2008) stating schemes such as EU emissions trading and Renewables
Obligations are regressive as they are paid for by gas and electricity consumers, and
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“energy bills represent a more substantial part of expenditure for low income than
better off households” (Owen, 2008: 4). Low income households are also more
vulnerable to climate change as they “are more likely to live in poor quality housing in
higher-risk areas and have fewer financial resources to cope with climate change”
(Stern, 2006: 1).

This, in conjunction with the drive towards a single liberalised energy market,
the accession of numerous Former Soviet Union countries and the subsequent
removal of subsidised energy tariffs, means it is increasingly likely that fuel poverty is a
European-wide phenomenon. Certainly, there have been discussions on fuel poverty,
particularly in the European Council Directive 2009/72/EC on common rules for the
internal market in electricity, which requires Member States to “define a concept of
vulnerable customers which may refer to energy poverty and, inter alia, to the
prohibition of disconnection of such customers in critical times” (2009: 65). However,
electricity disconnection is only one potential aspect of the complex phenomenon that
is fuel poverty.

Aside from in the United Kingdom and Republic of Ireland, there are no official
definitions of fuel poverty in the remaining twenty-five Member States, and levels of
awareness regarding fuel poverty are likely to vary. The Irish government defines fuel
poverty as “the inability to afford adequate warmth in a home, or the inability to
achieve adequate warmth because of the energy inefficiency of the home” (Office for
Social Inclusion, 2007: 67), whereas, in the United Kingdom, a fuel poor household is:
“one that cannot afford to keep adequately warm at reasonable cost. The most widely
9

accepted definition of a fuel poor household is one which needs to spend more than
10% of its income on all fuel use and to heat its home to an adequate standard of
warmth. This is generally defined as 21ºC in the living room and 18ºC in the other
occupied rooms” (DTI, 2001: 6). In the United Kingdom, the main drivers of fuel
poverty are said to be a combination of “energy efficiency of the home; fuel costs;
household income” (DTI, 2001: 7), however, as will be explored in the following
chapter, the fuel poverty drivers are likely to vary between Member States, due to
differences in welfare provision, progress in energy market liberalisation, housing
stock quality and geographical factors.

Despite lacking official definitions to measure fuel poverty by, there are
indications that some form of fuel poverty does exist in Member States other than the
United Kingdom and Ireland, with Herrero and Ürge-Vorsatz (2010) asserting that in
Hungary, “there are concerns about the affordability of energy services as income is
well below EU average, energy prices have increased substantially…and there is
evidence of the low energy performance of its residential stock” (2010: 4). Similarly, a
European evaluation project of fuel poverty in five EU Member States estimates that
due to rising gas and electricity costs, housing built before thermal insulation
regulations existed and poverty rates, “between 50 million and 125 million people in
Europe are estimated to be fuel poor” (EPEE, 2009: 4).

Clearly, fuel poverty in the EU is an emerging and continuing problem, and this
dissertation aims to fill a gap in existing knowledge of the existence of fuel poverty
across Europe by considering the questions: how is fuel poverty conceptualised across
10

the EU? And what levels of fuel poverty exist? The research questions will be
addressed in two ways. Firstly, existing and emerging definitions of fuel poverty across
the Member States will be explored through an analysis of literature surrounding fuel
poverty at the EU level in addition to existing national fuel poverty literature in
individual Member States. Due to the emerging nature of fuel poverty in some
Member States, a comprehensive grey literature search will also be undertaken.
Secondly, a secondary analysis of the EU Statistics on Income and Living Conditions
(EU-SILC) will be conducted in order to quantify fuel poverty in the EU.

The following section, Chapter Two, will explore and discuss the relevant fuel
poverty literature, including the limited literature that exists concerning European
level fuel poverty; however, academic literature and examples of policy in the
following chapter will be predominantly drawn from British sources as the United
Kingdom is a policy leader in fuel poverty strategy and one of the only countries to
have a strong academic understanding of fuel poverty issues, and although some
contextual issues exist, the application of ideas and knowledge to other Member
States is possible. In Chapter Three, a contextual background to the twenty seven
Member States will be provided, with information presented on climate conditions,
energy efficiency levels and human development, in order to understand the differing
contexts for fuel poverty policy. Chapter Four is the methodology chapter and
discusses the relative advantages and weaknesses of the research methods utilised
during this research, whilst Chapter Five presents the findings of the meta-analysis,
and Chapters Six and Seven present the secondary data analysis results. Finally,
Chapter Eight draws together the meta-analysis and secondary data analysis results
11

and discusses the findings in parallel, with reference to existing literature, and offers
conclusions on the extent to which the research has answered the previously stated
research questions. In addition, Chapter Eight offers policy recommendations and
suggests areas of future research that are necessary to advance fuel poverty policy on
a European level.
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Chapter Two: Literature Review

What is fuel poverty?

Drivers and definitions of fuel poverty

Throughout this dissertation, fuel poverty will be the primary and preferred
term used to describe a household’s inability to heat the home; however, the term
energy poverty will also be mentioned, most commonly in relation to European
Council Directives which use the term instead of fuel poverty. Use of the term energy
poverty is problematic, with no official definition provided in European Council
Directives, and with varying existing definitions. In its broadest use, energy poverty has
a wider definition than fuel poverty, for example, the European Economic and Social
Committee (EESC) define energy poverty as occurring when “a household finds it
difficult or impossible to ensure adequate heating in the dwelling at an affordable
price…and having access to other energy-related services, such as lighting, transport or
electricity for use of the Internet or other devices at a reasonable price” (2011: 54),
however, alternative definitions have been proposed in academic literature, for
example, Buzar (2007) defines energy poverty in a similar manner to fuel poverty: “the
inability to heat the home up to a socially-and materially-necessitated level. A
household is considered energy poor if the amount of warmth in its home does not
allow for participating in the ‘lifestyles, customs and activities which define
membership of society’” (2007: 9). A pronounced level of confusion exists surrounding
the issue of defining energy poverty, the implications of which are a lack of clarity
13

regarding who is classified as energy poor, and subsequent issues devising a policy
framework to alleviate energy poverty.

As discussed previously, across the EU, only the United Kingdom and Ireland
have definitions for fuel poverty, although, Ireland has only recently begun to address
fuel poverty, with initial references to fuel poverty from the Department of
Communications, Marine and Natural Resources (2006), and further reference from
the Office for Social Inclusion (2007), whereas in the United Kingdom, the fuel poverty
movement began in the 1970s following world oil price increases in 1973-4
(Boardman, 1991: 11) and therefore, references will be drawn from the United
Kingdom due to the advanced nature of fuel poverty policy. As referenced in Chapter
One, fuel poverty in the United Kingdom is considered to be the inability to warm a
home to an adequate standard which the United Kingdom defines as “21ºC in the
living room and 18ºC in the other occupied rooms” (DTI, 2001: 6), and an inability as
spending over 10 per cent of gross household income on fuel.

The United Kingdom definition is based on required fuel spend, rather than
actual spend, and is modelled on the basis of a household occupying their home for 9
hours a day if they work, or 16 hours a day if they are likely to be at home all day
(Boardman, 2010). In modelling fuel poverty levels, the United Kingdom Government
account for various factors, in particular, with reference to household fuel
consumption, the following factors are included: “the size of the property; the number
of people who live in the dwelling; the energy efficiency of the household; the energy
mix usage of each household” (DECC, 2010: 2). The current definition enables
14

hypothetical levels of fuel poverty to be easily modelled, however, the assumption of
households heating their rooms 18ºC and 21ºC as outlined above, does not
accommodate subjective preferences for the level of heating in a house; Harrington et
al state “a formula-based fixed model of acceptable heating, perhaps driven by the
‘tyranny of numbers’, may give a misleading picture of household need. Ideally, policy
should be based on a better understanding of the variability of heating requirement”
(2005: 266). Whilst, in their work on identifying fuel poverty, Waddams Price et al
found that “many households who spend more than 10% of their income on energy do
not feel fuel poor, and not everyone who feels fuel poor spends more than 10%” (2007:
18). Furthermore, the definition has been criticised for failing to account for cultural
differences in household use, with Todd and Steele (2006) stating “whereas white
householders would generally only use one room as their main living room, it is
traditional for those of the BME [black and minority ethinic] householder to use two
rooms. This is significant in energy usage terms” (Todd and Steele, 2006: 300).

Boardman, who pioneered the concept of fuel poverty in the United Kingdom
(see Boardman, 1991), recognises that the current modelled expenditure definition is
flawed, “the vulnerable group is too big, and there is no recognition of the calibre of
the home. These combine to make the present definition inaccurate” (Boardman, 2010:
42). The expenditure definition has been further criticised for its inability to “capture
the deprivation and social-exclusion elements of fuel poverty” (Healy and Clinch, 2002:
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9), its tendency to report higher levels of fuel poverty than consensual measures1
(ibid) and the apparent lack of scientific basis for a 10 per cent threshold (ibid). Healy
and Clinch also assert that the expenditure definition cannot be used for cross-country
analysis of fuel poverty as “data on fuel expenditure as a proportion of household
income on a micro level is not available in many European countries” (2002: 9). As will
be explored later in the chapter, an alternative to the expenditure approach is to use
consensual indicators, as employed by Healy and Clinch (2002). Founders of the
consensual poverty approach suggest that poverty measurements based on the
number of people with an income below a set percentage is flawed as “it does not
relate to the needs of individuals, or to any agreed definition of what it is to be poor”
(Gordon et al, 2000: 8), and whilst they were referring to the broader concept of
poverty, the principal can also be applied to fuel poverty.

Aside from the contested issue of defining the characteristics of a fuel poor
household, there is broad consensus on the causes of fuel poverty, which in the United
Kingdom are accepted as a “complex interaction between low income and domestic
energy efficiency” (Healy and Clinch, 2002: 4), in addition to other contributory factors
such as “the absence of savings and living in rented accommodation, both of which
limit an occupant’s opportunities to improve the property” (Boardman, 2010: 21).
However, the drivers may differ in other Member States, particularly in accession
states, due to differing levels of energy market liberalisation and welfare provision.

Consensual measures of fuel poverty use data such as the presence of mould, and the absence
of central heating, rather than focusing exclusively on household fuel expenditure, as will be
explored later in this chapter.
1
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Health and wellbeing

As noted above, the United Kingdom is the primary source of knowledge
regarding fuel poverty and its effects, particularly health and wellbeing effects. There
have been several robust studies examining human health in damp and cold housing
conditions, such as that by Evans et al (2000) and Gemmell (2001). The Evans et al
study found correlations between cold and damp housing and health outcomes,
although, regression modelling found that being unable to keep the home warm
enough was a more important explanatory variable for health outcomes than damp
housing, though the authors recognise the two are closely related, and thus the
combined effects are likely to be shown in the results (Evans et al, 2000: 677).
Similarly, Gemmell’s (2001) study of indoor heating, housing conditions and health
found that “respondents who reported feeling cold in winter “most of the time” were
over three times more likely to suffer from a limiting condition and almost five times as
likely to report “fair” or “poor” self assessed health” (2001: 929). However, while both
studies have provided evidence of an association between cold housing and health
outcomes, it is not necessarily a causal relationship, although as Gemmell explains,
“living in a cold house will almost certainly exacerbate existing conditions” (2001: 929).

The likelihood of suffering from a range of illnesses such as “influenza, heart
disease, and strokes” (DTI, 2001: 7) are all increased by living in a cold home, in
addition, occupants are also at an increased risk of suffering from asthma due to the
growth of fungi and dust mites that cold homes promote (DTI, 2001: 8). Several studies
have documented the increased likelihood of the use of health services by people
17

living in cold homes; Evans et al found “those who had difficulty keeping their home
warm enough “most of the time” were nearly twice as likely to visit the surgery four or
more times, and twice as likely to use outpatient departments as those who never
experienced this problem” (Evan et al, 2000: 678), whilst a study of the impact of fuel
poverty on children found that “for infants, living in fuel poor homes is associated with
a 30% greater risk of admission to hospital or primary care facilities” (Liddell, 2008: 2).

Therefore, intervention programmes that aim to reduce fuel poverty also have
the additional potential of reducing negative health impacts, indeed, an evaluation of
a fuel poverty housing intervention in Northern Ireland found that energy efficiency
improvements could lead to health and wellbeing improvements, as well as increased
comfort and reduction in the use of health services (Shortt and Rugkåsa, 2007: 99).
Fifty-four homes had energy efficiency measures installed, including central heating
systems. For total intervention households, Shortt and Rugkåsa found “a significant
decrease in both the numbers of householders reporting arthritis/rheumatism and the
numbers reporting an ‘other’ form of illness” (2007: 105), indicating the significant
health association with a cold home. The implications of fuel poverty on health
spending are too serious to ignore; a cost benefit analysis of fuel poverty reduction
among children in the United Kingdom suggested that “for every £ spent on reducing
Fuel Poverty, a return in NHS savings of 12 pence can be expected from children’s
health gains. When adults in the family are also included, this increases to 42 pence”
(Liddell, 2008: 2). In addition, a randomised control trial of heating interventions in
New Zealand found that school absences reduced on average by 21 per cent for
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asthmatic children whose household had received a new heating system (Free et al,
2010: 379).

Beyond physical illnesses such as asthma and influenza, fuel poverty can also
affect mental wellbeing and social contact, as well as the development of children.
Harrington et al in their qualitative study of understanding and coping with fuel
poverty found that respondents “identified the damaging psychosocial consequences
of living in a cold home, including depression, social isolation and constraints on
mobility” (2005: 266). Some respondents experienced reduced social contact, with one
stating “I very rarely go out and have few luxuries because I prefer to pay my bills and
keep the house warm” (Harrington et al, 2005: 262), which will have an impact on their
happiness and wellbeing. With regard to children in fuel poor homes, Liddell explains
that “poorer weight gain and lower levels of adequate nutritional intake have…been
found – a “heat-or-eat” effect” (Liddell, 2008: 2).

The most extreme consequence of fuel poverty is the phenomenon of excess
winter mortality. Excess winter mortality (EWM) is defined as “the surplus number of
deaths occurring during the winter season (December to March inclusive) compared
with the average of the non-winter seasons” (Healy, 2003b: 785). EWM is a
phenomenon found across the EU, and not just isolated in the United Kingdom and
Ireland. In his study of EWM across EU-14 from 1988 to 1997, Healy found Portugal
and Spain suffered from the highest levels of EWM (2003b: 784), which contradicts the
perception that southern European countries are not affected by EWM, and indeed
fuel poverty, due to their milder winter climates. Healy believes the high EWM in
19

southern Europe is due to warmer all year climates and resulting poor domestic
thermal efficiency, whereas “countries with severe climates – such as those in
Scandinavia – have to maintain high levels of thermal efficiency, as temperatures
demand that houses must retain warmth” (2003b: 786), and consequently,
Scandinavian countries have low levels of EWM. Healy suggests these high levels of
EWM could be reduced through “improved protection from the cold indoors, increased
public spending on health care, and improved socioeconomic circumstances resulting in
more equitable income distribution” (Healy, 2003: 784).

Why is fuel poverty a policy issue at the EU level?

European Council Directives

To date, there has been no specific policy package addressing fuel poverty;
however, there have been several European Council Directives that contain measures
that have the potential to alleviate some aspects of fuel poverty. Table 1 summarises
these directives.

Directive Name
European Council Directive
2002/91/EC on the energy
performance of buildings
European Council Directive
2003/54/EC concerning common rules
for the internal market in electricity

European Council Directive
2003/55/EC concerning common rules
for the internal market in natural gas

Relevant fuel poverty elements
Sets minimum requirements of energy performance
in new buildings and major renovations and
introduces Energy Performance Certificates.
Requires Member States to “ensure that there are
adequate safeguards to protect vulnerable
customers, including measures to help them avoid
disconnection” (p42). Also requires transparency of
contract, dispute settlement mechanisms and the
ability of consumers to switch supplier.
Requires Member States to “ensure that there are
adequate safeguards to protect vulnerable
customers, including appropriate measures to help
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European Council Directive
2005/29/EC concerning unfair
business-to-consumer commercial
practices in the internal market
European Council Directive
2005/32/EC establishing a framework
for the setting of ecodesign
requirements for energy-using
products
European Council Directive
2009/72/EC concerning common rules
for the internal market in electricity

them avoid disconnection” (p62). Also requires
transparency of contract, dispute settlement
mechanisms and the ability of consumers to switch
supplier.
Outlaws unfair commercial practices including within
the energy sector, such as misleading and aggressive
practice. Vulnerable consumers are protected at a
higher level, such as children and disabled people.
Increases energy savings from energy using products
(EUPs) such as boilers, fridges, and televisions, and
requires labelling displaying the product’s energy
efficiency.








European Council Directive
2009/73/EC concerning common rules
for the internal market in natural gas









Recognises energy poverty is a growing problem
and requires affected Member States to develop
national action plans or frameworks.
Requires Member States to “define a concept of
vulnerable customers which may refer to energy
poverty and, inter alia, to the prohibition of
disconnection of such customers in critical
times” (p65).
Customers must have the right to choose their
supplier and to change supplier within 3 weeks.
All customers must have access to accurate
consumption data.
Mandates Member States to create an
independent energy body to manage complaints.
Requires all household customers to have access
to an electricity supply.
Recognises energy poverty is a growing problem
and requires affected Member States to develop
national action plans or frameworks.
Requires Member States to “define the concept
of vulnerable customers which may refer to
energy poverty and, inter alia, to the prohibition
of disconnection of gas to such customers in
critical times” (p103).
Customers must have the right to choose their
supplier and to change supplier within 3 weeks.
All customers must have access to accurate
consumption data.
Mandates Member States to create an
independent energy body to manage complaints.
Requires all household customers to have access
to a gas supply.

Table 1: Author’s summary of the relevant European Council Directives
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As can be seen in Table 1, it clear that consumer protection in the energy
market has been vastly improved, with a requirement for all consumers to receive an
electricity and gas supply of a specified quality, accurate and timely consumption data,
and a contract that specifies all the terms of service. In addition, consumers should be
able to switch suppliers within three weeks, use an independent energy body to
investigate complaints, and are protected from the worst consumer practices such as
aggressive and misleading sales techniques.

The directives can be broadly categorised as either addressing consumer
protection or energy use awareness. In terms of energy use awareness, European
Council Directives 2002/91/EC on the energy performance of buildings and
2005/32/EC establishing an ‘ecodesign’ framework both aim to make consumers more
aware of energy consumption, the former targeting buildings, and the latter targeting
energy-using products. Whilst these Directives do not directly alleviate fuel poverty, an
improved future housing stock will benefit future generations, whilst the benefits of
drawing awareness to the energy consumption levels of electrical appliances cannot
be underestimated; an analysis of five eco-labelling programs in America found that
there are various factors for success, but “a properly designed labeling program can be
a significant stimulus for market transformation toward environmentally preferable
products” (Banerjee and Solomon, 2003: 120). However, some authors are critical of
directives related to traded goods; Boardman for example states that these policies
are only likely to benefit better-off households as poorer households tend to purchase
second-hand equipment (Boardman, 2010: 191).
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European Council Directives 2003/54/EC and 2003/55/EC concerning common
rules for electricity and gas, 2005/29/EC concerning unfair business-to-consumer
practice and Directives 2009/72/EC and 2009/73/EC concerning common rules for
electricity and gas, all contain measures to enhance consumer protection. However,
there are weaknesses to the directives. European Council Directives 2009/72/EC and
2009/73/EC both acknowledge energy poverty exists and require affected Member
States to develop action plans, however, no definition of energy poverty is provided,
and likewise, no criteria for an ‘affected Member State’ is given. Similarly, in these
directives, Member States are required to define a vulnerable customer possibly in
relation to energy poverty, but no guidance is provided on who is likely to be a
vulnerable customer, and as will be explored later in this chapter, definitions of
vulnerable consumers are irregular across the EU and in some Member States, nonexistent.

In addition to references to energy poverty in European Council Directives, the
EESC, a consultative body of the EU, has issued an opinion piece regarding energy
poverty (EESC, 2011). The committee recognises energy poverty “is a new social
priority that needs to be tackled at all tiers of government and the EU should provide
common guidelines to ensure that all Member States adopt the same approach” (2011:
53), and also suggests the EU “adopt a common general definition of energy poverty
that can be then be adapted by each Member State” (2011: 53).

An issue which affects all Member States to varying degrees is a change in fuel
prices, with the EESC stating that the number of vulnerable energy consumers could
23

increase significantly due to fuel price increases (2011: 53). It has been suggested a
recent key driver in fuel price increases has been EU energy market liberalisation (see
Poggi and Florio, 2010). As well as enhancing consumer protection, the European
Council Directives 2003/54/EC and 2003/55/EC contained measures to open up the
internal markets in electricity and natural gas, transferring ownership from the state to
the private sector. A liberalised energy market was believed to “achieve efficiency
gains, competitive prices and higher standards of service” (European Council Directive
2009/72/EC: 55), however, Poggi and Florio have stated that households are
potentially discriminated against during energy sector reforms, particularly when tariff
adjustments occur with companies shifting “away from cross-subsidies to the low
users” (Poggi and Florio, 2010: 254). In their study of social affordability of energy bills
across ten European countries, Poggi and Florio found that steps towards a liberalised
energy market, such as reducing public ownership in the gas sector, were “correlated
with higher probability of experiencing deprivation” (2010: 261).

What is known about current levels and measurement of fuel poverty
throughout the EU?

As described previously, traditionally, fuel poverty has been perceived as a
British and Irish phenomenon (Healy and Clinch, 2002: 3) and consequently, the
European fuel poverty literature base is quite limited, with only two published
comparative studies. The main study is that conducted by Healy and Clinch (2002) who
calculated the extent of fuel poverty in fourteen European countries using European
Community Household Panel (ECHP) data from 1994-1997. The ECHP was a panel
24

survey, running from 1994-2001 which provided comparable data on “income
information, financial situation in a wider sense, working life, housing situation, social
relations, health and biographical information” (Eurostat, 2010c).

Healy and Clinch were the first to produce a comparative empirical analysis of
fuel poverty, and used six indicators of fuel poverty, both subjective and objective
indicators (Healy and Clinch, 2002: 11). Subjective indicators, such as the inability to
afford to heat the home adequately imply a value judgement; the concept of an
adequate heat will vary between respondents, whereas an objective indicator such as
lacking central heating does not require a value judgement, and is measurable.

Subjective indicators
Households unable to afford to heat home
adequately
Households unable to pay utility bills

Objective indicators
Presence of damp walls and/or floors
Lacking central heating

Households lacking adequate heating facilities Rotten window frames
Table 2: Subjective and objective indicators used in Healy and Clinch's 2002 crosscomparative study

The use of the indicators listed in Table 2 is influenced by the concept of
consensual poverty, as pioneered by Gordon et al, which is a measure of poverty
based on the inability “to afford items that the majority of the general public
considered to be basic necessities of life” (2000: 7). Healy and Clinch’s adaptation of
consensual poverty captures a broad picture of fuel poverty as it analyses data such as
the presence of mould, and the absence of central heating, rather than focusing
exclusively on household fuel expenditure. Using the aforementioned indicators, the
study found that fuel poverty was the highest in Southern Europe; with Portugal,
Greece, Spain and Italy demonstrating the highest levels (Healy and Clinch, 2002: 33).
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In Northern Europe, the rates of fuel poverty were lower, but France, Belgium, the
United Kingdom and Ireland exhibited relatively high incidences (Healy and Clinch,
2002: 34). Figure 1 displays the levels of an inability to heat the home adequately, a
key subjective indicator in the research.

% of households per country

Households unable to heat home adequately in EU14
1994-1997 (Healy and Clinch 2002)
100
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Countries
Figure 1: Households unable to heat home adequately across EU14. Compiled from Healy
and Clinch (2002)

Whyley and Callender (1997) also conducted a cross-national comparison using
the ECHP; although, they only compared the United Kingdom, Ireland, the Netherlands
and Germany (Whyley and Callender, 1997: i). It is hard to assess their work due to
limited availability of the full study, however, their results compare favourably with
Healy and Clinch as they found the United Kingdom and Ireland suffered from fuel
poverty more than the Netherlands and Germany (Whyley and Callender, 1997: i).

As Healy and Clinch (2002) and Whyley and Callender (1997) both used data
from the 1994 to 1997 ECHP dataset, there is a large gap in knowledge regarding fuel
poverty in EU Member States post-1997. The EU has enlarged noticeably since 1997,
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with the accession of many Former Soviet Union countries, which Boardman argues
will cause fuel poverty to become an EU wide concern as during the communist era
“heat and other forms of power were included in the rent as a social necessity, leading
to heavy subsidies to keep prices affordable” (Boardman, 2010: 15) subsequently, the
removal of subsidies and a move towards a competitive energy supply has meant
“most governments have been unable to develop the necessary social safety nets to
protect vulnerable households from energy price increases” (Buzar, 2007: 1). In
addition, Boardman argues that subsidised energy during the communist era resulted
“ in a lack of attention to the energy efficiency of the dwelling, no meters to monitor
the amount of electricity or heat used, and an absence of awareness of its importance
in the population, among architects and planners” (Boardman, 2010: 15). As a result of
these factors, it is likely residents of Former Soviet Union countries are experiencing
fuel poverty, a relatively new phenomenon; however, no cross-comparative analysis
has been conducted to date.

More recently, the EU has funded a project to analyse fuel poverty, the
European Fuel Poverty and Energy Efficiency (EPEE) project, which studied the United
Kingdom, Spain, Italy, Belgium and France. Its aims were to “increase knowledge and
understanding of fuel poverty and to develop effective remedial mechanisms” (EPEE,
2009: 2). EPEE assessed current fuel poverty policy across the five countries in their
study, and found that the level of recognition of fuel poverty, and consequently the
level of policy interventions, varied considerably. And as outlined previously, the EPEE
project estimated fuel poverty rates across Europe to be “between 50 million and 125
million people” (EPEE, 2009: 4). The United Kingdom was found to have the greatest
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level of knowledge and understanding of fuel poverty, whilst in Spain “fuel poverty is
not recognised at any significant level…there is no perception of fuel poverty as a
compelling social problem” (EPEE, 2009: 7), in spite of Healy’s (2004) findings that
southern European countries suffer from the highest levels of fuel poverty in Europe.
Southern Europe is a region that is often overlooked in terms of fuel poverty, despite
the fact “many parts of southern Europe also face cold winter temperatures…their
housing stocks appear to be highly energy inefficient, and they are also the poorest
countries in Europe” (Healy and Clinch, 2002: 7), and when analysed by the indicator
inability to afford to heat the home adequately, Healy and Clinch found that “an
alarming 45.5% of households in Greece, 54.9% in Spain and 74.4% in Portugal declare
this inability” (Healy and Clinch, 2002: 12).

Vulnerable households

Whilst the majority of EU Member States do not have an official understanding
of or definition for fuel poverty, the wider concept of vulnerable households is
recognised in some Member States2. In a review of the definitions of vulnerable
customers, the European Regulators' Group for Electricity and Gas surveyed energy
regulators in twenty five Member States, with a focus on the existence of support
systems, and qualifying households (ERGEG, 2009). The review found that eight
countries, Belgium, Bulgaria, United Kingdom, Greece, Hungary, Ireland, Italy and

Currently in the United Kingdom, the definition of a vulnerable household with regard to fuel
poverty is a household containing an elderly person, children, or householder who is disabled
or has a long-term illness (DTI, 2001: 10)
2
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Slovenia, stated that the term vulnerable customer is commonly known or used
(ERGEG, 2009: 11).

However, there is no official definition of the term within the EU (ERGEG, 2009)
and the conceptualisation of a vulnerable household varies within and between
countries. In a United Kingdom context, Boardman argues that “an issue that would
benefit from some greater political transparency is the definition of vulnerable
households” (2010: 24), she further states that the definition of a vulnerable
household used in the United Kingdom Fuel Poverty Strategy (DTI, 2001) “was not
consistent with those used by other departments” (Boardman, 2010: 24). This further
complicates the issue of defining and measuring fuel poverty if there is no standard
definition of a vulnerable household, especially if the definition varies between
government departments, as in the United Kingdom.

Dissertation rationale

At the beginning of this chapter, the health and wellbeing impacts of fuel
poverty were discussed, such as the correlation between cold, damp housing and
negative health outcomes, increased levels of stress and social isolation, and damaging
effects on children’s development. In addition, the extreme outcome of fuel poverty,
EWM, was discussed, a phenomenon which is found across a range of Member States,
including Southern European countries. It is clear that fuel poverty has a severe impact
on health, and it is probable that the United Kingdom experiences, as detailed in
academic studies, are to be found in other Member States.
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The EU has introduced a range of policies that impinge on energy use
awareness and consumer protection, however, the EU has shown a lack of leadership
and clarity with regard to fuel poverty, with no definition or guidelines provided in
European Council Directives that mention energy poverty. Across the EU, only two
Member States have an official definition of fuel poverty, the United Kingdom and
Ireland. A common definition of a vulnerable household does not exist either, with
only eight Member States recognising and using the term in relation to gas and
electricity (ERGEG, 2009). As the EESC has stated, “not all Member States are
addressing this problem and those that are, act on their own, without seeking
synergies with other, which makes it harder to identify, assess and deal with energy
poverty at the European level” (2011: 56).

Given the inconsistency and lack of clarity resulting from multiple competing
definitions of fuel and energy poverty, and the out-dated nature of previous cross
comparative fuel poverty research (see Healy and Clinch, 2002; Whyley and Callender,
1997) the study of European fuel poverty is timely. By considering the questions, how
is fuel poverty conceptualised across the EU? And what levels of fuel poverty exist?
The dissertation goes some way towards concurrently identifying what
conceptualisations of fuel poverty exist, and gaining an insight into the potential levels
of fuel poverty across the Member States by conducting secondary data analysis of the
EU-SILC data. The following chapter provides a contextual background to the twenty
Member States studied in this research, whilst the methodology chapter following on
from this will outline in detail how the proposed research questions will be addressed.
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Chapter Three: Overview of study countries
The following chapter provides an overview of the climate conditions and
energy efficiency levels across the twenty seven Member States and gives a basic
account of the relevant socioeconomic statistics. As will be explained in Chapter Four,
the Member States have been arranged into four regional groups, as dictated by the
Multilingual Thesaurus of the EU (EuroVoc, n.d.). As there is a vast diversity of
countries within the EU, this information will be useful in providing a context for the
forthcoming research findings in Chapters Five, Six and Seven.

Climate and energy consumption

Within this section, data is presented on household energy consumption for
space heating3 in the years 2000 and 2008, and overall household energy consumption
with climate adjustment, taken from the Odyssee energy efficiency indicators
database, which is a project “supported under the Intelligent Energy Europe
Programme of the European Commission” (Odyssee, n.d.). In addition, data for the
annual heating degree days, which “express the severity of the cold in a specific time
period taking into consideration outdoor temperature and room temperature” (Gikas
and Keenan, 2006: 4) has been provided in order to give an indication of the countries
likely to be most in need of adequate safeguards to prevent fuel poverty. Due to the
calculation method used for heating degree days, there can be more heating degree
days than the number of days in a year, which is slightly misleading, although it does
Space heating is the process of providing warmth to rooms within a household, usually be
means of central heating.
3
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provide an indication of the severity of cold weather. Heating degree days are
calculated as follows:

(18 °C - Tm) x d if Tm is lower than or equal to 15 °C (heating threshold) and are nil
if Tm is greater than 15 °C
where Tm is the mean ((Tmin + Tmax)/ 2) outdoor temperature over a period of d
days.
Calculations are executed on a daily basis (d=1), added up to a calendar month - and
subsequently to a year - and published for each Member State separately.

(Gikas and Keenan, 2006: 4)
As can be seen in Figure 2, the annual heating degree days across the EU in the
year 2009 varied considerably, with countries within Northern Europe experiencing
the highest number of heating degree days, and Southern European countries
experiencing the lowest number of heating degree days. As has been stated
previously, only the United Kingdom and Ireland possess a fuel poverty definition, and
so their relatively middling ranks of twelfth and fourteenth mildest countries, based on
heating degree days, indicates that climate conditions are not the sole driver of fuel
poverty policy.

Figure 2: Annual heating degree days across EU-27 in 2009. Compiled from Eurostat data (2010b)
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Figure 3 displays energy consumption for households across the EU in 2000 and
2008, with the exception of Lithuania. Across Northern Europe, most countries
increased their energy consumption between 2000 and 2008, except for households in
Estonia who marginally decreased their energy consumption, and in Sweden where
households significantly reduced their energy consumption. The reverse was found in
Eastern Europe, where all countries reduced their energy consumption, bar in the
Czech Republic, which experienced a marginal increase in energy consumption. Half of
Southern Europe countries decreased their consumption, whilst the remaining half
increased energy consumption. Meanwhile, all Western European countries decreased
their energy consumption, with the biggest reductions found in Austria and France.
The drivers of energy consumption reductions and increases are likely to vary between
regions, for example, within Eastern Europe it is probable that the decrease in energy
consumption is a consequence of the removal of subsidised energy tariffs and a
subsequent awareness of energy efficiency within the housing stock. Within other
regions, the drivers are not as apparent, and as EU Directives concerning energy
efficiency were not implemented until around 2007, “EU policy cannot have had much
effect on the energy savings” (ADEME, 2009: iii), and a full analysis of EU energy
efficiency trends is beyond the scope of this research.
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Figure 3: Overall household energy consumption across EU27. Compiled from Odyssee data (Odyssee,
n.d.)

In comparison to overall household energy consumption, household
consumption for space heating decreased in every country within Northern Europe, as
shown in Figure 4. The results for Eastern Europe mirror the previous findings, with a
household decrease in space heating energy consumption found in all countries except
the Czech Republic. By comparison, an increase in energy consumption for space
heating was found in a third of Southern European countries, a third of countries
decreased their consumption between 2000 and 2008, and Italian household
consumption remained the same. As before, all Western European countries reduced
their household space heating energy consumption. The reduction in energy
consumption for space heating may reflect an improvement in household energy
efficiency levels, although it may also reflect a reduction in the use of space heating in
response to rising fuel prices.
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Figure 4: Household energy consumption for space heating in 2000 and 2008. Compiled from Odyssee
data (Odyssee, n.d.)

Socioeconomic indicators

Across this section, the Gross Domestic Product (GDP) per capita and Human
Development Index (HDI) scores have been provided for each Member State. The GDP
is “the sum of gross value added by all resident producers in the economy plus any
product taxes and minus any subsidies not included in the value of the products”
(World Bank, n.d), whilst the HDI is a composite measure of human development,
which measures “the average achievements in a country in three basic dimensions of
human development: a long and healthy life, access to knowledge and a decent
standard of living” (UNDP, 2010: 216). These two measures have been included in
order to understand the relative economic performance of countries within the EU, as
well as the quality of life for citizens within each country.

The highest GDP per capita value is found in Luxembourg, with a value of
$108,747, which is over three times higher than the EU average of $31,498, as shown
in Figure 5. The lowest GDP per capita values are found in Bulgaria and Romania, with
values of $6310 and $7535 respectively. Overall, countries within Eastern Europe have
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the lowest GDP per capita values, whilst Northern and Western European countries
have some of the highest GDP per capita values.

Figure 5: GDP per capita across EU27. 2009 data used for Cyprus and Malta. Compiled from World
Bank data (World Bank, n.d.)

However, GDP per capita scores are not suitable as a single measurement of
development within each Member State as the GDP only depicts one element of
development; therefore HDI scores have also been provided. As displayed in Figure 6
the HDI scores across the EU range from a low of 0.743, found in Bulgaria, through to
0.895 as found in Ireland. The average HDI score across the EU is 0.85; thirteen
countries have HDI scores higher than this average score. The countries with the
highest HDI scores are predominantly from Western, Southern and Northern Europe,
with no Eastern European countries possessing an above EU average score. The
greatest level of variation within a region was found within Northern Europe, with
above average scores found in Denmark and Finland, in addition to Latvia and
Lithuania which are in the lower range of scores.
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Figure 6: Human Development Indices for EU-27 in the year 2010. Compiled from UNDP data (UNDP,
n.d.)
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Chapter Four: Methodology

In Chapter Two, two overarching research questions were established; how is
fuel poverty conceptualised across the EU? And what levels of fuel poverty exist? In
order to address these research questions, a mixed methods strategy has been
developed, comprising of a grey literature4 review, culminating in a qualitative metaanalysis, followed by a secondary statistical data analysis of European data. A mixed
methods approach has been employed as an entirely qualitative research strategy
would be unable to build on previous comparative work and provide current
estimated levels of fuel poverty, whilst an entirely quantitative research strategy
would fail to provide an understanding of the emergence of fuel poverty policy across
the EU. In addition, it could be argued that a mixed methods approach is
advantageous, with Bryman suggesting mixed methods research “would seem to allow
the various strengths to be capitalized upon and the weaknesses offset somewhat”
(Bryman, 2008:603). This research builds upon a tradition of poverty research
conducted within the Social Policy and Social Work Department at the University of
York, and in particular, upon existing work examining the issues of poverty and social
exclusion across the EU (see Bradshaw and Mayhew, 2011), which has enabled access
to the EU-SILC data. The ethical considerations for this dissertation were minimal due
to the research methods employed.

From the outset, it is should be stated that key limitations to the research exist,
namely, analysing Member States individually, which is beyond the scope of this
As will be outlined further later in this chapter, grey literature comprises of literature which
has not been published through conventional academic publishing channels.
4
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master’s dissertation, nevertheless, reference to specific examples of good practice
will be made and countries displaying particularly high levels of fuel poverty will be
briefly examined.

Geographical arrangements

For the purpose of this research, the twenty seven Member States have been
divided into four regional groups, as displayed in Table 3, Northern, Eastern, Southern
and Western Europe, based on the Multilingual Thesaurus of the EU (EuroVoc, n.d.).
Within each region, there are specific policy contexts which affect the likelihood that
that region will suffer from fuel poverty. In addition, dividing the countries by region
will aid analysis of results, particularly pertaining to climatic differences between regions.

Northern Europe
Denmark
Estonia
Finland
Latvia
Lithuania
Sweden

Eastern Europe
Bulgaria
Czech Republic
Hungary
Poland
Romania
Slovakia
Slovenia

Southern Europe
Cyprus
Greece
Italy
Malta
Portugal
Spain

Western Europe
Austria
Belgium
France
Germany
Ireland
Luxembourg
Netherlands
United Kingdom

Table 3: EU regions as specified in the Multilingual Thesaurus of the EU (Eurovoc, n.d.)

An additional geographical and political consideration was made regarding federal
states; within the EU there are three federal states, Austria, Belgium and Germany, which
means policy-making occurs within a framework of national and regional governments,
however, due to word count constraints, these three Member States will be examined on a
national level, which may lead to some loss of detail regarding variations in regional policy.
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Grey literature review

In order to explore the existing and emerging definitions of and responses to
fuel poverty, and related policy areas, an adapted qualitative meta-analysis has been
designed. To date, meta-analyses have typically used quantitative based studies and
have been summarised statistically. As Petticrew and Roberts state, “qualitative work
has tended to be allocated a rather small (or no) place in many systematic reviews in
the past, but this is changing” (2006: 191), however, adaptation is necessary as in
social science reviews “the studies are sometimes too heterogeneous to permit such a
statistical summary” (Petticrew and Roberts, 2006: 164).

An alternative term for this form of synthesis is conceptual synthesis, as
explored during an evidence-based policy series by Nutley et al (2004). In their work,
Nutley et al state “Importantly, the intention of each conceptual synthesis is not to
provide an exhaustive search and review of all the literature published in a field (in this
case, knowledge management). Instead the aim is to identify the key ideas, models and
debates, and review the significance of these” (Nutley et al, 2004: 3). The review and
synthesis undertaken in this research is similar to a conceptual synthesis in that the
key models of providing support for energy consumers, with specific regard for fuel
poverty, across the EU is explored, with the aim of understanding what levels of
support exist across the EU, however, the focus remains on policy responses, rather
than on the literature. As only a minority of Member States possess a definition of fuel
poverty, a consistent comparison and analysis of definitions is not possible, and so
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policy areas that impinge on fuel poverty, such as support frameworks within the gas
and electricity consumer market, will also be explored.

Predominantly grey literature has been used to construct the meta-analysis,
which for the purpose of this dissertation is understood to mean literature which has
not been published through conventional academic publishers. This encompasses
government and Non-Governmental Organisation reports, conference proceedings
and other materials that are not found through conventional channels. Initially,
internet search engines such as Google were used to gain an understanding of the
policy actors and organisations involved with fuel poverty and energy policy on a
European level, and the appropriate government department for each Member State
was searched electronically to find relevant documents pertaining to fuel poverty. In
addition, a number of database searches were conducted to identify relevant
academic literature, with Zetoc, the Social Science Citation Index and Google Scholar
utilised.

For some sections of the meta-analysis, only one source has been used
throughout, such as in the vulnerable consumer element of the definitions section, in
which the results were gained from research conducted by the European Regulator’s
Group for Electricity and Gas, who sent questionnaires to energy regulators within
each Member State. Subsequently, where questionnaires have not been returned by
Member States, there are gaps in the results, so to ensure consistency of quality, no
other sources of information have been used to fill the remaining gaps in knowledge.
Conversely, some sections of the meta-analysis have been compiled using multiple
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sources, such as the official fuel poverty definition section which required electronic
sourcing of government documents from each Member State as well as searching
academic and grey literature.

In order to provide a meta-analysis grounded in European policy as well as
academic and grey literature, the first National Energy Efficiency Action Plans (NEEAPs)
were located in a translated English version and searched electronically for key fuel
poverty related terms. The European Council Directive 2006/32/EC of April 2006 on
energy end-use efficiency and energy services mandated each Member State to
submit a NEEAP by June 2007, outlining how they would achieve a target of 9 per cent
energy saving by 2016. The purpose of searching the NEEAPs for key fuel poverty
related terms was to discover if Member States acknowledged the social impact of
energy inefficiency across the household sector, and whether they made provision for
vulnerable households lacking financial capital to introduce energy efficiency
improvements. Within literature in the United Kingdom, the relationship between
energy inefficient housing and fuel poverty is well established, with Boardman stating
“fuel poverty occurs because of a combination of low income and energy-inefficient
homes” (2010: 21). The search terms used are displayed in Table 4.

Affordable warmth
Fuel poor
Poverty

Energy poverty
Fuel poverty
Thermal comfort

Fuel debt
Low income
Vulnerable

Table 4: Key fuel poverty related search terms used for analysing NEEAPs

The selection of search terms has been informed by key words found in the
existing academic literature, and in particular by a review of coping strategies
employed by fuel poor households (see Gibbons and Singler 2008). Each NEEAP was
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rated on a three point scale, consisting of low, medium and high, with low indicating
that a Member State has not mentioned any of the search terms listed in Table 4, or
the terms have only been mentioned a minimal amount and in a manner that is not
relevant to fuel poverty alleviation, whilst medium signifies that the fuel poverty
search terms have been used within the NEEAP and are relevant to fuel poverty
alleviation, and high indicates the terms have been used consistently throughout the
NEEAP, and a Member State has acknowledged and embedded the human and social
aspect of energy efficiency throughout their NEEAP. Whilst this method of analysis is
flawed due the inherent value judgements made throughout regarding the scoring of
NEEAPs by the three point scale, it is replicable, and transparency of research has been
maintained by displaying the search terms utilised.

Although the second NEEAPs have been submitted to the European
Commission, availability has been an issue, particularly for translated NEEAPs as the
deadline for submission was only recently, in June 2011. For this reason, the second
NEEAPs are absent from analysis, and therefore, some Member States may have
progressed significantly in developing energy efficiency policy that is inclusive of
vulnerable households since the previous plans, and this should be acknowledged
when examining the results found in Chapter Five.

Secondary data analysis

Secondary data analysis has many advantages as a research method, and in the
context of this dissertation, the availability of high quality cross-national data is a
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primary advantage. As Bryman states, “many of the data sets that are employed most
frequently for secondary analysis are of extremely high quality…the sampling
procedures have been rigorous, in most cases resulting in samples that are as close to
being representative as one is likely to achieve” (Bryman, 2008: 297). However,
secondary data analysis is not without limitations, including lack of control over
variables included in the dataset, and complexity of the data (Bryman, 2008), which
has been a particularly pertinent issue with the EU-SILC dataset.

During this dissertation, data analysis has been conducted on a household level
and on a cross-sectional basis in order to gain an insight into European households
during the calendar year 2007. Analysis on the individual level or on a longitudinal
basis has not been conducted due to time constraints. Data analysis has been
undertaken using SPSS Statistics 19, a statistical software package designed for the
social sciences.

Data overview and variables used for analysis

The EU-SILC aims to be a “reference source for comparative statistics on income
distribution and social exclusion at European level” (Eurostat, 2010: 10), and it
provides comparable annual data in two formats, cross-sectional and longitudinal. In
this research, cross-sectional data on the household level from the year 2007 is used,
and as can be seen in Table 5, the cumulative minimum household sample size across
all twenty seven countries for the survey year 2007 is 130,750; however Malta and
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France are missing from the 2007 data, and households in Denmark were not asked
one of the key fuel poverty indicator variables, ability to heat the home adequately.

Country
Northern
Europe
Denmark
Estonia
Finland
Latvia
Lithuania
Sweden
Eastern Europe
Bulgaria
Czech Republic
Hungary
Poland
Romania
Slovakia
Slovenia

Minimum
Sample

Actual
Sample

4250
3500
4000
3750
4000
4500

5778
4744
10472
5196
4823
7452

4500
4750
4750
6000
5250
4250
3750

4344
11294
8818
13984
7805
5450
9028

Minimum Total: 120,500 households

Country

Minimum
Sample

Actual
Sample

Southern Europe
Cyprus
3250
3355
4750
6504
Greece
7250
20928
Italy
Malta
N/A
N/A
4500
4454
Portugal
Spain
6500
13014
Western Europe
Austria
4500
5711
4750
6300
Belgium
N/A
N/A
France
Germany
8250
13312
3750
5247
Ireland
Luxembourg
3250
3779
5000
10337
Netherlands
United Kingdom
7500
8935
Actual Total (unweighted): 201,064 households

Table 5: Cross-sectional household sample sizes for 2007 EU-SILC data

As Verma et al (2007) discuss, there is debate surrounding whether it is
appropriate to weight sample data, however, they argue that “in the case of an
intensive and complex survey of limited size, such as a household panel like EU-SILC, we
believe… in most situations it is both necessary and useful to weight the sample data to
compensate for imperfections” (Verma et al, 2007: 12) A household cross sectional
weight has been applied to the data using the variable DB090, which has resulted in
the enlarged household sample distribution as shown in Figure 7. The household cross
sectional weight applies to all respondent households and enables an estimation of
the household cross sectional target population (Museux, 2006).
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Figure 7: Weighted EU-SILC household sample distribution

Table 6 displays the variables that have been selected for analysis, with
Appendix One providing an overview of the variable formats, including response
categories. From the Country variable, a new binary variable was created which
identifies if households reside in a Member State that was formerly a socialist state.
The creation of this additional variable has been grounded in the literature, with
authors such as Boardman (2010) stating that the addition of countries such as
“Bulgaria, Czech Republic, Hungary, Poland, Romania and Slovenia…[mean] the
problem of fuel/energy poverty (they mean the same thing) has, at last become an EU
concern” (Boardman, 2010: 15). The Member States that are classified as former
socialist states include: Bulgaria, the Czech Republic, Estonia, Hungary, Lithuania,
Latvia, Poland, Romania, Slovenia and Slovakia.
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Organisational variables
DB020 Country

DB030 Household ID
DB090 Household cross-sectional weight
Objective variables
DB100 Degree of urbanisation
HH010 Dwelling type

HH020 Tenure status
HH030 Number of rooms available to
household
Subjective variables
HH040 Leaking roof, damp walls or rotten
windows
HH050 Ability to pay to keep home
adequately warm
HS020 Arrears on utility bills
HS021 Arrears on utility bills [more detail]
HS120 Ability to make ends meet

Data transformations
Iceland and Norway removed from the
dataset.
Recoded to assign country codes.
New binary variable created to identify if
households reside in a former socialist state.
No changes
No changes
Two dummy variables created, with densely
populated selected as the reference category.
Two dummy variables created, with
apartment/flat selected as the reference
category.
Three dummy variables created, with owner
selected as the reference category.
No changes

Recoded to binary format.
Recoded to binary format.
Combined these two variables to create a
binary variable.
Reduced from a six point scale to a binary
variable.

Table 6: EU-SILC variables selected for analysis, and data transformations conducted

From the variables in Table 6, three proxy indicators have been selected to
measure fuel poverty across the EU; ability to pay to keep the home adequately warm,
arrears on utility bills, and the presence of a leaking roof, damp walls or rotten
windows. As Bryman explains, “We use indicators to tap concepts that are less directly
quantifiable” (Bryman, 2008: 145), and in this instance, fuel poverty is not directly
quantifiable as there is a lack of European micro data concerning household fuel
expenditure. As with Healy and Clinch’s work (2002), the use of these three variables
provides a consensual measurement of fuel poverty which captures a broader picture
of need than analysis of household fuel expenditure alone would provide.
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A combination of indicators has been used as fuel poverty is a complex
phenomenon, with significant variations in the lived experience of fuel poverty. As
explained by EPEE (2009), “fuel-poor households will experience a number of
symptoms or demonstrate certain characteristics” (2009: 4), indicators of which may
include “the inability to pay energy bills, cold damp living conditions…debt owed to the
energy supplier” (EPEE, 2009: 4).

The data analysis intends to explore the levels of fuel poverty via the proxy
measures through descriptive statistics, and testing the associations between the
indicator variables and the remaining variables by means of cross-tabulation and the
construction of logistic regression models.

Data weaknesses

Some caution should be applied when reviewing the results, with the arrears
on utility bills variable referring to all household bills, not just exclusively gas and
electricity, which may create an overestimation of fuel poverty based on this indicator
alone. In addition, as will be shown in Chapter Six, this variable shows the United
Kingdom as not experiencing any arrears, which is incorrect, with the Office of Gas and
Electricity Markets reporting “3.2% of electricity customers (0.9 million customers) and
3.2% of gas customers (0.7 million customers) were repaying a debt through an agreed
repayment arrangement with their supplier” (Ofgem, 2011: 7), although they note that
these figures do not capture “those customers who still have outstanding energy bills
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but have not entered into a repayment arrangement with their supplier” (Ofgem, 2011:
7), so this figure is likely to be higher. In addition, the subjectivity of the variable ability
to afford to keep the home adequately warm may lead to some inaccuracy.

As mentioned previously, a weakness of secondary data analysis is a lack of
control over the variables included in the dataset. One related issue has been the
absence of the lacking central heating variable, which was a component of Healy and
Clinch’s (2002) consensual cross-country analysis of fuel poverty conducted using
ECHP data (see Table 2). In addition, the housing condition variables for presence of
leaks, damp or rot have been merged to create a single housing condition variable. In
combination, these variable alterations create difficulties in comparing the results of
this dissertation with previous cross-comparative work.

Another data weakness, although relatively minor, concerns the EU-SILC
sampling procedure, with only fixed populations surveyed, which excludes nomadic
groups such as Roma populations. The European Bank for Reconstruction and
Development found that within Bulgaria, “although only 9 per cent of the population is
Roma, they represent 62 per cent of poor people” (EBRD, 2003: 70), and similarly,
within Romania “poverty is also significantly greater in large families and in the Roma
population” (EBRD, 2003: 151). The indications are that Roma populations
consequently suffer from high levels of fuel poverty too, with research from Hungary
stating, “severe cases of fuel poverty experienced by Roma families living in
geographically remote rural areas where very few income earning opportunities exist
have been identified” (Herrero and Ürge-Vorsatz, 2010: 28).
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Summary

During this chapter, the research strategy undertaken in this dissertation has
been presented, with the advantages and weaknesses of the mixed methods approach
identified. Whilst it is clear that both methods have limitations, in combination, they
will enable the exploration of European fuel poverty in a comprehensive manner. The
results of the meta-analysis can be found in the subsequent section, followed by the
secondary data analysis results in Chapters Six and Seven
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Chapter Five: Meta-analysis Findings

The following chapter presents the findings from the grey literature metaanalysis, with two key sections; definitions and usage of terms and economic and noneconomic support within gas and electricity markets. This component of the research
aims to address the research question, how is fuel poverty conceptualised across the
EU? As discussed previously, due to a limited number of official definitions of fuel
poverty, this question cannot be answered in its entirety; however, contributory
elements to fuel poverty will be evaluated, such as the existence of disconnection
protection across the EU. The complete meta-analysis matrix can be found in Appendix
Two.
Section one – definitions and usage of terms
ERGEG 2009b: 11

Author analysis of NEEAPs
(2007)

Definitions/usage of terms
Official fuel/energy
poverty def.

"Vulnerable consumer"
commonly used

Use of fuel poverty related
3
terms in NEEAPs

Northern
Europe
Denmark (DE)





1

Estonia (EE)





1

Finland (FI)





1

Latvia (LV)





1

Lithuania (LT)





2

Sweden (SE)
Eastern
Europe





1

Bulgaria (BG)
Czech
Republic (CZ)





1





1

Hungary (HU)





1

Poland (PL)





1
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Romania (RO)





1

Slovakia (SK)





1

Slovenia (SI)
Southern
Europe





3

Cyprus (CY)



Greece (GR)





1

Italy (IT)





1

Malta (MT)



Portugal (PT)





1

Spain (ES)
Western
Europe





1

Austria (AT)





1

Belgium (BE)





2

France (FR)





1

Germany (DE)





1

Ireland (IE)
Luxembourg
(LU)
Netherlands
(NL)
United
Kingdom (UK)





3





1





3





3

Fuel poverty term usage in 1st
NEEAPs
1

Low

2

Medium

3

High

N/A

N/A

1

N/A

3

Fuel poverty related search terms used: affordable
warmth, energy poverty, fuel debt, fuel poor, fuel poverty,
poverty, thermal comfort, vulnerable, low income.

Table 7: Definitions/usage of terms extract from meta-analysis matrix

Northern Europe

Across the indicators shown in Table 7, Member States within Northern Europe
perform the worst, with no official definitions of fuel poverty, and when asked by the
European Regulator’s Group for Electricity and Gas if there was common usage of the
term ‘vulnerable consumer’, all six Member States responded with no (ERGEG, 2009b:
11). Additionally, with the exception of Lithuania which were rated medium on the
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use of fuel poverty related terms within their first NEEAP, as outlined in Chapter Four,
Northern European countries failed to include any of the fuel poverty terms shown in
Table 7 in their NEEAPs.

Eastern Europe

Countries within Eastern Europe scored slightly higher than Northern Europe,
with common usage of ‘vulnerable consumer’ found in Bulgaria, Hungary and Slovenia
(ERGEG, 2009b). However, no Member State had an official definition of fuel poverty,
and low usage of fuel poverty terms was found in six of the seven countries’ NEEAPs.
Slovenia was the exception, scoring highly on this indicator as the Slovenian
government included a comprehensive scheme for low-income households,
acknowledging that social status was a barrier to energy efficient improvements, and
in addition, the link between energy inefficient housing and health was stated: “In
addition to reducing energy consumption and energy costs, and to reducing carbon
dioxide emissions, the scheme will also contribute to lowering healthcare costs”
(Government of the Republic of Slovenia, 2008: 61).

Southern Europe

Greece and Italy stated that ‘vulnerable consumer’ was in common usage in
their countries, whilst Cyprus and Malta failed to complete the questionnaire compiled
by the European Regulator’s Group for Electricity and Gas (ERGEG, 2009b: 10), and the
remaining two countries stated the term was not used. The use of fuel poverty related
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terms was poor, with little or no mention of related terms in all Southern European
states’ NEEAPs, although Malta were absent from analysis as their NEEAP was
unavailable in English.

Western Europe

This group of countries was the best performing, with official definitions of fuel
poverty found in Ireland and the United Kingdom, and common usage of ‘vulnerable
consumer’ found in Belgium, Ireland and the United Kingdom. High usage of fuel
poverty terms were found in the NEEAPs from Ireland and the United Kingdom, as
might be expected from previous discussions of progress on fuel poverty policy in
Ireland and the United Kingdom. In addition, the Netherlands had a high usage of
terms, with an acknowledgement of the high energy costs resulting from low energy
efficiency, and the inability of low-income households to invest in energy efficiency
measures (Government of the Netherlands, 2007). Belgium’s NEEAP contained a
middling amount of fuel poverty related terms, whilst the remaining countries made
no reference to the related terms.

Section two – economic and non-economic support within gas and electricity
markets

Table 8 displays the economic and non-economic support mechanisms within
the gas and electricity markets across the EU. The information displayed in Table 8 has
been adapted from a report by the European Regulator’s Group for Electricity and Gas
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(ERGEG, 2009b). Cyprus and Malta are missing from the analysis as they failed to
return the study questionnaire.
ERGEG 2009b:
18
Non-economic
support households
supported *

ERGEG 2009b:17
Disconnection protection

Elec.

Other
(elec)

Gas

Other
(gas)

Elec.

Gas

ERGEG
2009b:12
Economic
support for
vulnerable
consumers
Elec.

Gas

ERGEG 2009b:14
Households
supported *

Elec.

Gas

I

I

Northern
Europe
Denmark
Estonia
Finland
Latvia
Lithuania







Sweden
Eastern
Europe



Bulgaria
Czech
Republic



Hungary






N/A


Italy


N/A

Austria
Belgium
France
Germany










N/A







N/A



N/A



Luxembourg



Netherlands
United
Kingdom





I

I





















A

A

F

F





I

I









H

F


















N/A

A

I

N/A

N/A




N/A

H, I
I


N/A





N/A

N/A

I

I

I






A
A

A

A

N/A

N/A

N/A

N/A





I





A, D, I

A, D

N/A

N/A

N/A

N/A













B, D, E, F,
G, I








Ireland











F








F



























Portugal
Spain
Western
Europe







Greece
Malta







Cyprus







Romania
Slovenia
Southern
Europe





Poland
Slovakia







A

F

F





A, H, I

A, H, I

F

A





A

A




A, B, C, G

A, B, C,
G

A, C, G

A, C, G









C

C





F

F
















F













C, E, H

F
C, E,
H
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*
A
B
C

Household types supported (economic & non5
economic )
All households with a defined low
income
Senior citizens with a defined low
income

E

All senior citizens
Households with children with a defined low
income
All households with
children

F

All households

G

Disabled persons with a defined low income
All disabled
persons

D

H

6

I
Other
Table 8: economic and non-economic support within gas and electricity markets extract from metaanalysis matrix

Northern Europe

Half of the Member States within Northern Europe have disconnection
protection for both gas and electricity consumers, Estonia, Finland and Sweden, whilst
the remaining half have no form of disconnection protection. With regard to noneconomic support, again, only Estonia, Finland and Sweden provide support. Estonia
provides non-economic support for all household types, whilst Finland supports
households in the ‘other’ category and Sweden supports all households with a defined
low income. However, none of the Member States provide economic support for
vulnerable consumers in either the gas or electricity market.

Eastern Europe

Economic support comprises of systems such as specific prices or tariffs for certain household
types, whilst non-economic support comprises of support such as disconnection protection, and
other measures such as providing alternative billing services for the elderly, blind or deaf
6 ‘Other’ encompasses household types not covered by the other categories, for example,
households including both children and disabled people.
5
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The majority of Member States have disconnection protection for both
electricity and gas consumers. The Czech Republic provides non-economic support for
all household types in both the gas and electricity, Hungary supports ‘other’ household
types, whilst Romania only supports disabled people in the electricity market, and all
household types in the gas market, and Slovenia supports all households with a
defined low income in the electricity market, and ‘other’ household types in the gas
market. Economic support is available in Bulgaria and Romania for both gas and
electricity, whilst gas support only is available in Hungary, and electricity support only
in Slovenia. This economic support is only available to ‘other’ household categories in
Bulgaria, whilst all households with a defined low income are supported in Romania,
Hungary and Slovenia.

Southern Europe

As before, Malta and Cyprus are missing from the results. Across the remaining
Southern European countries, the trend is for disconnection protection to be in place
for either gas or electricity, with Italy and Spain providing disconnection protection
within the electricity market, and Greece providing gas disconnection protection.
Portugal does not provide disconnection protection, but provides an alternative
protection services that fulfils the ‘other’ category, for both the gas and electricity
market. With the exception of Greece, all of the countries provide non-economic
support for households within the ‘other’ category, whilst Greece provides support for
all disabled people within the domestic gas market. Greece, Spain and Italy all provide
economic support for within the electricity market, and Italy additionally provides
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support within the gas market, whilst Portugal does not provide any economic
support. Greece provides this support to households within the ‘other’ category,
whilst Italy and Spain provide support to a range of household types.

Western Europe

The majority of countries within Western Europe provide disconnection
protection for both gas and electricity consumers, with only Austria and Germany
failing to provide any form of protection. Within the countries that provide protection,
the majority provide this to all household types; only Ireland and the United Kingdom
limit availability, with Ireland only supporting senior citizens, and the United Kingdom
supporting senior citizens, all households with children and all disabled people.
Around half of the countries provide economic support for vulnerable consumers, with
Germany, Luxembourg and the Netherlands failing to provide any support, and Austria
only providing support within the gas market. The household types supported with
economic measures vary, but all households with a defined low income is
predominantly used.

Summary

Within this chapter, it has been found that countries within Western Europe
have the greatest levels of protection for consumers within the gas and electricity
market. Official definitions of fuel poverty exist within two countries in this region, and
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half of the countries within Western Europe were found to have either a high or
medium usage of fuel poverty related terms in their NEEAPs. In addition, the majority
of countries provide disconnection protection for both gas and electricity. By
comparison, countries within Northern Europe provide among the lowest levels of
consumer protection, with only half of the countries providing disconnection
protection, and none providing economic support for vulnerable consumers. The
following chapter will build on these results and present an overview of the levels of
fuel poverty based on the proxy measures.
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Chapter Six: Summary of key fuel poverty indicators across the EU

The following chapter presents descriptive statistics for the three key fuel
poverty indicator variables: ability to pay to keep the home adequately warm; arrears
on utility bills in last twelve months; and leaking roof, damp walls/floors/foundation,
or rot in window frames or floor. As discussed in Chapter Four, these three indicators
have been chosen to provide a proxy measure of fuel poverty; the indicators each
capture some element of a fuel poor household, and enable trends of deprivation to
emerge. Pearson’s chi square tests were conducted to establish if there is a
relationship between the fuel poverty indicators and remaining variables selected for
analysis, whilst Cramer’s V values were obtained to gain a measure of the strength of
association. Table 10 displays the Pearson’s chi square (χ2) test results and Cramer’s V
(φc) values, which will be discussed in further detail thematically, across the following
chapter.

Ability to pay to keep the
home adequately warm

Arrears on utility bills

Leaking roof, damp walls
or rotting windows

χ

D
F

φC

χ

D
F

φC

χ

D
F

φC

Ability to pay to
keep the home
adequately
warm

-

-

-

4705138.39**
*

1

.1
7

4975788.87**
*

1

.1
7

Arrears on
utility bills

4705138.40***

1

.1
7

-

-

-

3231681.27**
*

1

.1
4

4975788.88***

1

.1
7

3231681.27**
*

1

.1
4

-

-

-

456706.16***

2

428087.94***

2

864405.82***

2

424068.76***

2

709202.16***

2

306678.08***

2

2

Leaking roof,
damp walls or
rotting
windows
Degree of
urbanisation
Accommodatio
n type

.0
5
.0
5

2

.0
5
.0
6

2

.0
7
.0
4
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1117796.1***

3

.0
8

424855.99***

3

.0
5

807955.89***

3

.0
7

More or less
than 3 rooms
available to
household

1969125.48***

1

.1
1

1847593.61**
*

1

.1
0

1106596.08**
*

1

.0
8

Ability to make
ends meet

10858796.59**
*

1

.2
5

6917123.14**
*

1

.2
0

4713838.19**
*

1

.1
6

1

.1
3

1179731.84**
*

1

.0
8

Tenure status

Former socialist
.1
2830593.51**
4140009.99***
1
state
5
*
Table 9: Chi square and Cramer's V values. *** p = < .000

Ability to pay to keep the home adequately warm

This proxy indicator asks “can your household afford to keep its home
adequately warm?” (Eurostat, 2010a: 176), which whilst being highly subjective,
provides an insight into the perceived affordability of heating homes across the EU.

Figure 8 illustrates the percentage of households that answered they were
unable to pay to keep their home adequately warm in the survey year 2007. Whilst in
all Member States the majority of households are able to heat their home adequately,
there are clearly issues of affordability in some Member States. The highest levels of
inability to pay to keep the home warm are found in Portugal (35.3 per cent), Bulgaria
(31.6 per cent) and Cyprus (30.8 per cent). By comparison, Luxembourg, Estonia and
Sweden have relatively low instances of an inability to pay to keep the home
adequately warm, with less than two per cent of households in each country stating
they are unable to pay. Denmark is absent from the results as the ability to pay to
keep the home adequately warm variable was not asked in the 2007 sample.
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40

Households (%) unable to pay to keep their home adequately
warm

35
30
25
20
15
10
5
0

Inability to keep home warm

EU Average

Figure 8: Household unable to pay to keep their home adequately warm, χ 2 (23) =
11532998.23, p= .000.

Further analysis of the top three countries displaying the highest instances of
an inability to pay to keep the home warm, Portugal, Bulgaria and Cyprus, was
conducted using cross-tabulation. Within the Portuguese sample, an inability to make
ends meet (φc =.26) and the presence of leaks, damp or rot (φc =.19) had the strongest
association with an inability to keep the home warm. The presence of leaks, damp or
rot (φc =.18) and the inability to make ends meet (φc =.26) were also the most strongly
associated variables with the ability to keep a warm home in Cyprus. Similarly, in
Bulgaria inability to make ends meet was strongly associated with a households ability
to keep the home adequately warm (φc =.31), as well as if the household had recently
incurred arrears on utility bills (φc =.26).

As seen in Table 9 on an EU level, the strongest associations with an ability to
pay to keep the home adequately warm were found with arrears on utility bills,
presence of leaks, damp or rot, and the ability to make ends meet. 29.1 per cent of
households that had reporting being in arrears were unable to heat their home
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compared to just 8.9 per cent of non-arrears household who were unable to heat their
home. Likewise, 21.5 per cent of households who occupied housing of poor quality
were unable to adequately heat their home, compared to 7.9 per cent of households
who occupied housing that does not have the presence leaks, damp or rot. With
regard to making ends meet, only 2.3 per cent of households which reported a level of
ease in making ends meet were unable to afford to heat their home adequately,
compared to 17.4 per cent of households who reported a level of difficulty in making
ends meet.

Arrears on utility bills in last twelve months

The arrears on utility bills variable has been included as a proxy indicator as
experiencing financial difficulty with regard to gas and electricity costs potentially
indicates a household has a low income, and subsequently are at risk of experiencing
fuel poverty.

The percentage of households who reported experiencing recent arrears on
utility bills is lower than those who are unable to keep their home adequately warm.
As shown in Figure 9, less than two per cent of households in the Netherlands and
Luxembourg reported arrears, whilst the United Kingdom does not report any
instances of arrears on utility bills, although, as discussed in Chapter Four, the United
Kingdom does experience some level of arrears on utility bills. The highest levels of
arrears were reported in Bulgaria, with 32 per cent reporting experiencing arrears,

63

Romania with 23 per cent reporting arrears and in Greece, with 16 per cent of
households reporting incurring recent arrears.

35

Households (%) reporting arrears on utility bills within last 12
months

30
25
20
15
10
5
0

Utility bill arrears

EU Average

Figure 9: Households in arrears on utility bills in the last 12 months by country. χ 2 (24) =
11145161.94, p= .000.

Further analysis of the top three countries displaying the highest instances of
arrears on utility bills found that within the Bulgarian sample, inability to keep the
home warm (φc =.26) and the presence of leaks, damp or rot (φc =.19) had the
strongest association with recent arrears on utility bills. The same was found within
Romanian households, with a score of φc =.18 for the inability to keep the home warm
and utility arrears, and φc =.19 for the presence of leaks, damp or rot and utility
arrears. Greek households differed slightly, with the strongest associations found with
the inability to keep the home warm (φc =.27) and the inability to make ends meet (φc
=.17).
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On an EU level, the strongest associations with recent arrears on utility bills
were found with the ability to pay to keep the home adequately warm, the presence
of leaks, damp or rot, and the ability to make ends meet. Within the sample, 18.8 per
cent of households who were unable to heat their home adequately had also incurred
recent arrears on utility bills, compared to 5.2 per cent of households who answered
they were able to heat their home adequately. Whilst, 14 per cent of households who
lived in poor housing had experienced recent arrears on utility bills, compared to just 5
per cent of households who lived in damp and rot free housing. Similarly, 11.3 per cent
of households who reported some level of difficulty in making ends meet had also
incurred recent arrears, compared to only 1.4 per cent of households who reported a
level of ease in making ends meet.
Leaking roof, damp walls/floors/foundation, or rot in window frames or floor
This proxy indicator provides “an objective measure of the condition of the
dwelling” (Eurostat, 2010a: 175), and as stated by Healy and Clinch, the presence of
damp “indicates that the dwelling is not energy efficient. It may also be a
manifestation of a continuously unheated or ineffectively heated home” (Healy and
Clinch, 2002: 15), and is therefore an appropriate indicator of fuel poverty.

As can be seen in Figure 10, high levels of households reporting the presence of
a leaking roof, damp walls or rotten windows were found in most Member States.
Only four Member States had less than ten per cent of households reporting poor
housing condition, Denmark (8.4 per cent), Finland (4.3 per cent), Sweden (7.4 per

65

cent) and Slovakia (9.4 per cent). High levels of poor housing condition were found in
Hungary (31.2 per cent), Slovenia (30.8 per cent), Bulgaria (29.1 per cent) and Cyprus
(26.8 per cent).
Households (%) reporting the presence of leaks, damp or rot in
their dwelling
35
30
25
20
15
10
5
0

Poor housing condition

EU Average

Figure 10: Households in housing that has leaks, damp or rot by country. χ 2 (24) = 3325530.94,
p = .000.

Hungarian, Slovenian and Bulgarian households were further analysed to
explore associations with the presence of leaks, damp or rot. Within Hungary, the
strongest associations with the presence of leaks, damp or rot were found with the
ability to keep the home warm (φc =.19) and recent arrears on utility bills (φc =.17).
Whereas for Slovenian households, the ability to make ends meet (φc =.18) and the
ability to keep the home warm (φc =.18) were most strongly associated with the
presence of leaks, damp or rot. Finally, for Bulgarian households, the strongest
associations were found between the ability to keep the home warm (φc =.16), recent
arrears on utility bills (φc =.19) and the presence of leaks, damp or rot.
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The strongest associations with the presence of leaks, damp or rot on an EU
level were found with the ability to pay to keep the home adequately warm, recent
arrears on utility bills and the ability to make ends meet. 35.7 per cent of households
who stated they were unable to pay to keep the home warm occupied a house with
leaks, damp or rot, compared to 14.8 per cent of households who were able to
adequately heat the home and lived in housing with an absence of leaks, damp or rot.
Likewise, households who had incurred recent arrears on utility bills were more likely
to occupy poor housing, with 36 per cent of households who had incurred recent
arrears on utility bills occupying poor housing, compared to 15.4 per cent of
households who had no recent arrears. Experiencing some level of difficulty in making
ends meet also increased the likelihood of living in housing that contained leaks, damp
or rot, with 22.7 per cent of households who reported some level of difficulty in
making ends meet occupying poor housing, compared to 10.5 per cent of households
who reported a level of ease in making ends meet.
Summary
All associations were significant to .000 in Pearson’s chi square tests; however,
Pearson’s chi square gives no indication of the strength or direction of the associations
and so Cramer’s V significance tests were also required. Table 11 provides an overview
of the variables that were considered significant and not significant based on the
strength of association between the variables. A variable was considered significant if
the Cramer’s V score was more than .10, and not significant if the score was less than
.10.
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Ability to pay to keep
the home adequately
warm

Arrears on
utility bills

Leaking roof, damp
walls or rotting
windows

Ability to pay to keep the
home adequately warm

-

S

S

Arrears on utility bills

S

-

S

Leaking roof, damp walls or
rotting windows

S

S

-

Degree of urbanisation

NS

NS

NS

Accommodation type

NS

NS

NS

Tenure status

NS

NS

NS

More or less than 3 rooms
available to household

S

NS

NS

Ability to make ends meet

S

S

S

Former socialist state

S

S

NS

Table 10: Cramer's V significance summary. S = significant φc >.10. NS = not significant φc
<.10

The strongest associations were found between the ability to make ends meet
and all three dependent variables, and the ability to afford to keep the home
adequately warm and the remaining two dependent variables. The degree of
urbanisation, accommodation type and tenure status were very weakly associated
with all three dependent variables, however, these variables will still be included in
the logistic regression modelling in the following chapter in order to explore the
relative effects, although it is expected these variables will have a weak impact on the
logistic regression models.
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As discussed in previous chapters, fuel poverty within Southern European
countries is often overlooked due to their warmer climates, as demonstrated in Figure
2, however, households within Portugal and Cyprus reported the highest levels of an
inability to heat the adequately across the EU, in addition to Bulgarian households. The
highest levels of households reporting experiencing arrears on utility bills was found in
Bulgaria, Romania, Greece, whilst the highest levels of the presence of leaks, damp or
rot in housing was found in Hungary, Slovenia and Bulgaria. These preliminary tests
indicate that high levels of fuel poverty may exist within Eastern and Southern Europe,
based on the proxy measures of fuel poverty used in this dissertation. In the following
chapter, logistic regression models will be presented which will enable further analysis
of the countries displaying high incidences of an inability to heat the home adequately,
experiencing arrears on utility bills and occupying housing with leaks, damp or rot.
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Chapter Seven: Modelling fuel poverty indicators

Building on the Pearson chi square and Cramer’s V tests in the preceding
chapter, the following chapter will construct three logistic regression models to
predict household inability to pay to keep the home adequately warm, arrears on
utility bills and living in a house that has leaks, damp or rot. In order to explore the
relative effects, all variables used in the preceding chapter will be added to the
regression models, regardless of the significance of Cramer’s V tests. Linear regression
could not be employed as the three dependent indicator variables are categorical, and
instead binary logistic regression has been used. In addition, logistic regression models
will be created for the three worst affected countries for each indicator variable.

A stepwise entry procedure has been employed, with a backward likelihood
ratio method. With this entry procedure, the logistic regression model begins with all
the predictors included and calculations take place to determine which predictors can
be removed without having a substantial effect on the model fit to observed data
(Field, 2009: 272). A backward likelihood ratio method has been chosen as the forward
method has a higher risk of making a Type II error (Field, 2009), whereby a test fails to
reject a false null hypothesis.

Modelling inability to pay to keep the home adequately warm

In order to predict if a household would be unable to pay to keep their home
adequately warm, a regression model was constructed using the dichotomous
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indicator ability to pay to keep the home warm, and the following predictor variables:
arrears on utility bills, presence of leaks, damp or rot, ability to make ends meet, if
more than three rooms are available to the household, whether the household resides
in a former socialist state, the household degree of urbanisation, and accommodation
and tenure status. The best fitting logistic regression model is presented in Table 12.

Variables

B

S.E.

Arrears on utility bills
(1=yes)
Presence of leaks,
damp or rot (1=yes)
Ability to make ends
meet (1=some
difficulty)
More than three rooms
available (1=no)
Former socialist state
(1=yes)
Intermediate
urbanisation (1=yes)
Rural (1=yes)
Detached
accommodation
Semi-detached or
terraced
accommodation
Market rate tenant
Submarket rate tenant
Free accommodation
Constant

-.683

.001 766935.972

1

*** .505

95% C.I. for
Exp(B)
Lower Upper
.504
.506

-.739

.001 1488372.681 1

*** .478

.477

.478

-1.837

.001 4881463.327 1

*** .159

.159

.160

-.218

.001 112796.003

1

*** .805

.804

.806

-.550

.001 606199.637

1

*** .577

.576

.578

-.030

.001 1621.525

1

*** .971

.969

.972

.055
-.291

.001 5806.769
.001 148780.854

1
1

*** 1.057
*** .747

1.056
.746

1.059
.748

-.130

.001 24766.360

1

*** .878

.877

.879

-.491
-.515
-.439
4.286

.001
.001
.001
.001

1
1
1
1

***
***
***
***

.612
.611
.597
.596
.644
.643
72.663

.613
.599
.646

Wald

df Sig.

352145.654
255478.520
214200.343
1.915E7

Exp(B)

Table 11: Logistic regression model to predict household ability to pay to keep their home
adequately warm. *** Significant to .000

Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted

16001265.65
91416551.64
.195
89.5%

df
12

Sig.
***

Table 12: Logistic regression model statistics. *** Significant to .000
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All predictor variables added to the model were found to have an influence on
a household’s inability to pay to keep the home adequately warm. Residing in a rural
location increased the odds of being unable to heat the home adequately the most, by
a factor of 1.057, whilst residing in an intermediate area of urbanisation also increased
the odds of a household’s inability to pay to keep the home adequately warm, by a
factor of .971.

A pseudo R-squared measure has been included in the analysis, Nagelkerke R
Square, which is based on the log-likelihood of the model and the log-likelihood of the
original model (Field, 2009: 269). Nagelkerke R Square indicates that the model shown
in Tables 11 and 12 improves the prediction of the inability to adequately heat the
home by 19.5 per cent.

As highlighted in previous chapters, Portugal, Bulgaria and Cyprus suffer from
the highest levels of inability to adequately heat the home, and as before in Chapter
Six, analysis has been conducted separately on these three countries to gain an
understanding of the causes. Table 13 summarises the logistic regression models for
each country.
Portugal
Variables
Arrears on utility
bills
Presence of leaks,
damp or rot
Ability to make
ends meet (1=some
difficulty)
More than three
rooms available

B
-.323

Exp(B)
.724

-.668

.513

-1.795

.166

Bulgaria
Sig.
***
***

B
1.093

Exp(B)
2.983

.523

1.686

2.172

8.780

***
-.212

.809

***

.460

1.584

Cyprus
Sig.
***

B
-.968

Exp(B)
.380

***

***

-.616

.540

***

***

2.237

.107

***

-.377

.686
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Sig.

***
***

(1=no)
Intermediate
urbanisation
Rural
Detached
accommodation
Semi-detached or
terraced
accommodation
Market rate tenant
Submarket rate
tenant
Free
accommodation
Constant

-.279

.756

-.176
-.729

.839
.483

-.580

.560

***
***
***

-.134

.875

-.307
.232

.736
1.261

.018

1.018

***
-.463
-.791

.629
.453

-.241

.786

3.125

22.771

***
***
***
***

***

-.114

.893

***

***

.303

1.354

***

***

-.316

.729

***

-.353

.703

.544
.307

***

***

-.609
1.180
-.391

.677

***

***

3.477

32.359

***

**
-.327
.503

.721
1.653

.040

1.041

1.904

.149

***
***

Table 13: Summary of logistic regression models for the worst three performing countries. ***
Significant to .000

Portugal
Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted

520191.068
4391872.566
.176
65.1%

Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted

Bulgaria
417533.226
2772173.238
.211
68.4%
Cyprus

Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted

35554.492
286004.814
.180
69.6%

df
11

Sig.
***

11

***

11

***

Table 14: Logistic regression model statistics. *** Significant to .000

Within Portugal, all predictor variables added to the model were found to have
an influence on a household’s inability to pay to keep the home adequately warm.
Having less than three rooms available to the household increases the odds of being
unable to heat the home adequately by a factor of .809, whilst residing in a rural
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***

***

location increases the odds by a factor of .839. Similarly, within Cyprus, all predicator
variables were significant, and residing in a rural location also increased the odds of
experiencing an inability to heat the home the most, by a factor of 1.354, whilst
residing in an intermediate area of urbanisation increased the odds by a factor of .893.

All the variables added to the model were found to have an influence on
Bulgarian household’s inability to heat the home adequately. Bulgaria deviated from
the trend found in Portugal and Cyprus, with experiencing some difficulty in making
ends meet increasing the odds of being unable to heat the home adequately the most,
by a factor of 8.780, and incurring arrears on utility bills increasing the odds by a factor
of 2.983. The divergence in which variables increased the odds of experiencing an
inability to heat the home adequately the most may indicate an association between
location and drivers of fuel poverty indicators, with Portugal and Cyprus located in
Southern Europe, and Bulgaria located in Eastern Europe.

Modelling arrears on utility bills in last twelve months

Whether a household will experience arrears on utility bills is predicted using
the dichotomous indicator arrears on utility bills. The predictor variables used are the
same as for the inability to keep the home adequately warm regression, with the
addition of the ability to keep the home warm variable. The model presented in Table
16 is the best fit model from the stepwise regression modelling.

Variables

B

S.E.

Wald

df Sig.

Exp(B) 95%

C.I.

for
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Ability to keep home
adequately warm
(1=no)
Presence of leaks,
damp or rot (1=yes)
Ability to make ends
meet (1=some
difficulty)
More than three rooms
available (1=no)
Former socialist state
(1=yes)
Intermediate
urbanisation (1=yes)
Rural (1=yes)
Detached
accommodation
Semi-detached or
terraced
accommodation
Market rate tenant
Submarket rate tenant
Free accommodation
Constant

.686

.001 776118.474

1

*** 1.986

Exp(B)
Lower Upper
1.983 1.989

.678

.001 873499.200

1

*** 1.970

1.967

1.973

1.780

.001 2842908.921 1

*** 5.928

5.915

5.940

.324

.001 165897.877

1

*** 1.383

1.381

1.385

.383

.001 204575.688

1

*** 1.466

1.464

1.469

.042

.001 2166.747

1

*** 1.043

1.041

1.045

.121
-.023

.001 19514.376
.001 640.027

1
1

*** 1.129
*** .978

1.127
.976

1.130
.979

-.468

.001 175767.765

1

*** .626

.625

.628

.355
.039
.159
-4.590

.001
.001
.001
.001

1
1
1
1

***
***
***
***

1.424
1.037
1.170

1.429
1.042
1.175

131997.598
820.688
18829.675
1.438E7

1.427
1.039
1.173
.010

Table 15: Logistic regression model to predict household arrears on utility bills. ***
Significant to .000

Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly
predicted

10696772.34
67697117.69
.167
93.3%

df
12

Sig.
***

Table 16: Logistic regression model statistics. *** significant to .000

Experiencing some level of difficulty in making ends meet had the largest
impact, with increased odds of incurring utility arrears by a factor of 5.93. The inability
to pay to keep the home warm had the second largest impact, increasing the odds of
arrears by a factor of 1.99, whilst the presence of leaks, damp or rot increased the
odds by a factor of 1.97. The remaining variables all had an influence on the likelihood
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of a household incurring arrears. The pseudo R Squared value indicates the model
improved the prediction of a household experiencing arrears by 16.7 per cent,
compared to a model based on a constant value.

As in the previous section, regression models have been conducted for the
three countries experiencing the highest level of recent utility bill arrears. Tables 17
and 18 summarise the regression model statistics for Bulgaria, Romania and Greece.
Bulgaria
Variables
Ability to keep
home adequately
warm
Presence of leaks,
damp or rot
Ability to make
ends meet (1=some
difficulty)
More than three
rooms available
(1=no)
Intermediate
urbanisation
Rural
Detached
accommodation
Semi-detached or
terraced
accommodation
Market rate tenant
Submarket rate
tenant
Free
accommodation
Constant

B
-1.093

Exp(B)
.335

.715

2.045

1.860

6.424

.216

1.242

-.165

.848

-.136
-.146

.873
.864

-.106

.900

-.117

.889

-.063

Romania
Sig.

B
.608

Exp(B)
1.837

.811

2.251

B
1.238

Exp(B)
3.448

.363

1.438

1.242

3.463

1.683

5.381

-.142

.868

.253

1.288

***

-.238

.789

***

.299

1.348

***

***

-.297
.031

.743
1.031

***

.316
.051

1.372
1.052

***

-.269

.764

-.072

.930

***

-.176

.839

***

.153

1.165

***

.939

***

-.090

.914

***

.128

1.137

***

.342

1.407

***

.458

1.580

***

.203

1.225

***

-2.528

.080

***

2.477

.084

***

4.005

.018

***
***
***

***

***
***

Greece
Sig.
***
***
***

***

***
***

Table 17: Summary of logistic regression models for the worst three performing countries. ***
Significant to .000

Bulgaria
Model chi-square

309228.908

df
11

Sig.
***
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Sig.
***
***
***

***

***
***

***

-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted
Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted
Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted

2889351.045
.160
68.1%
Romania
552464.437
7283671.695
.111
77.1%
Greece
376728.104
3141130.668
.153
84.4%

11

***

11

***

Table 18: Logistic regression model statistics. *** significant to .000

Within Bulgaria, all variables added to the model were found to have an
influence on the likelihood of households incurring utility bill arrears. Experiencing
some difficulty in making ends meet increased the odds of incurring arrears the most,
by a factor of 6.424, whilst the presence of leaks, damp or rot in the home increased
the odds of incurring arrears by 2.045. Similarly, within Romania, experiencing some
difficulty in making ends meet, and the presence of leaks, damp or rot also increased
the odds of experiencing arrears the most, by a factor of 3.463 and 2.251, respectively.
Experiencing some difficulty in making ends meet also significantly increased the odds
of Greek households incurring arrears, by a factor of 5.381, whilst the second largest
factor was household inability to adequately heat the home, which increased the odds
of arrears by a factor of 3.448.

Modelling leaking roof, damp walls/floors/foundation, or rot in window frames or
floor
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A regression model to predict if a household would occupy housing that had
the presence of leaks, damp or rot was created using the dichotomous indicator
presence of leaks, damp or rot. Tables 19 and Table 20 display the regression model
and statistics.

Variables

B

S.E.

Ability to keep home
adequately warm
(1=no)
Arrears on utility bills
(1=yes)
Ability to make ends
meet (1=some
difficulty)
More than three rooms
available (1=no)
Former socialist state
(1=yes)
Intermediate
urbanisation (1=yes)
Rural (1=yes)
Detached
accommodation
Semi-detached or
terraced
accommodation
Market rate tenant
Submarket rate tenant
Free accommodation
Constant

.743

.001 1519775.086 1

95% C.I. for
Exp(B) Exp(B)
Lower Upper
*** 2.102 2.099 2.104

.678

.001 882221.530

1

*** 1.970

1.967

1.972

.638

.001 1610044.398 1

*** 1.892

1.890

1.894

.264

.001 260344.451

1

*** 1.303

1.301

1.304

.128

.001 44857.201

1

*** 1.137

1.135

1.138

.113

.001 38113.072

1

*** 1.120

1.118

1.121

.251
.453

.001 186857.883
.001 541838.975

1
1

*** 1.285
*** 1.573

1.284
1.571

1.286
1.575

.438

.001 476807.593

1

*** 1.549

1.547

1.551

.517
.528
.296
-2.826

.001
.001
.001
.001

1
1
1
1

***
***
***
***

1.674
1.693
1.342

1.679
1.698
1.347

Wald

635085.896
395198.900
122052.251
1.979E7

df Sig.

1.677
1.696
1.344
.059

Table 19: Logistic regression model to predict presence of leaks, damp or rot. *** Significant
to .000

Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly
predicted

9355493.98
134654671.4
.096
83.3%

df
12

Sig.
***

Table 20: Logistic regression model statistics. *** significant to .000
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All predictor variables added to the model were found to have an influence on
whether a household occupied housing that experienced leaks, damp or rot. The
largest influence was an inability to heat the home adequately, which increased the
odds of living in a house with leaks, damp or rot by a factor of 2.10, whilst incurring
arrears on utility bills increased the odds by 1.97. The pseudo R Squared value
indicates the model improves the ability to predict whether a household lives in
housing that contains leaks, damp or rot by only 9.6 per cent, compared to the base
model, which is substantially lower than in the previous two models.

Households in Hungary, Slovenia and Bulgaria had the highest levels of
occupying housing that contained leaks, damp or rot. Regression models were created
to identify the main drivers of poor housing within Hungary and Bulgaria; however,
due to the absence of the degree of urbanisation variable within the Slovenian sample,
a regression model was not created as this would result in a model that differed from
the models created for Hungary and Bulgaria, and would not allow for a comparison of
relative effects. Table 21 summarises the regression models for Hungary and Bulgaria.

Hungary
Variables
Ability to keep
home adequately
warm
Arrears on utility
bills
Ability to make
ends meet (1=some
difficulty)
More than 3 rooms
available (1=no)
Intermediate

B

Exp(B)

1.003

2.727

.790

2.203

.716

2.046

.717

2.048

.021

1.021

Bulgaria
Sig.

B

Exp(B)

Sig.

-.525

.592

.711

2.036

.244

1.276

***

.646

1.909

***

***

.400

1.491

***

***
***
***

***
***
***
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urbanisation
Rural
Detached
accommodation
Semi-detached or
terraced
accommodation
Market rate tenant
Submarket rate
tenant
Free
accommodation
Constant

***

.232
.146

1.260
1.158

.187

1.205

.368
.679

1.444
1.973

***

.251
-2.537

***

.031
.455

1.031
1.576

.029

1.029

.618
2.785

***

***

-.482
1.024

1.285

***

.173

1.188

***

.079

***

-2.015

.133

***

***
***

***
***

***

Table 21: Summary of logistic regression models for the worst two performing countries. ***
Significant to .000

Hungary
Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted
Model chi-square
-2 log likelihood
Nagelkerke R Square
Overall % correctly predicted

315474.061
4278503.112
.115
69.3%
Bulgaria
187292.784
2886182.369
.101
71.1%

df
11

Sig.
***

11

***

Table 22: Logistic regression model statistics. *** significant to .000

Within Hungary, an inability to pay to keep the home adequately warm, and
incurring recent arrears on utility bills both increased the odds of living in housing of
poor condition by the largest degree, with an inability to keep the home warm
increasing the odds by a factor of 2.727, and recent arrears increasing the odds by a
factor of 2.203. Whereas, within Bulgaria, renting a property at a submarket rate
increased the odds of living in housing of poor condition the most, by a factor of 2.785,
followed by incurring recent utility bill arrears, which increased the odds by 2.036.
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Chapter summary

For the model predicting if a household is unable to heat the home adequately,
residing in a rural or intermediate area of urbanisation had the greatest impact, and
overall, the model increased the ability of prediction by 19.5 per cent, compared to
the base model. By comparison, the model for the presence of leaks, damp or rot only
increased the power of prediction by 9.6 per cent. For this model, the inability to heat
the home adequately and recent arrears on utility bills had the greatest impact. The
arrears on utility bills model was influenced most by experiencing some level of
difficulty in making ends meet, and the inability to heat the home adequately. The
model improved prediction of a household occupying poor housing by 16.7 per cent.
Across the three regression models, there was no one variable which had the
greatest impact across all models, although an inability to heat the home adequately
had one of the largest impacts on incurring arrears on utility bills by a factor of 1.986,
and on the presence of leaks, damp or rot, by a factor of 2.102.
Within the regression models created for the three worst countries for the
inability to heat the home adequately, residing in a rural location had the largest
impact, whilst for the three worst performing countries in terms of the level of arrears
on utility bills, the ability to make ends meet, and the presence of leaks, damp or rot
had the largest impact. Recent arrears on utility bills had the greatest impact on the
presence of leaks damp or rot in the worst performing countries for this indicator.
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Chapter Eight: Discussion and Conclusions

This dissertation intended to gain an understanding of fuel poverty across the
EU, a policy area which suffers from a pronounced level of confusion resulting from
multiple competing definitions, and a lack of direction from the EU. In particular, this
dissertation set out to explore the existing and emerging definitions of fuel poverty
across the EU, and to measure fuel poverty levels using proxy indicators.
Building on Chapter Six, in which descriptive statistics were provided on the
fuel poverty indicators by country, Table 24 displays the EU Member States ranked by
each fuel poverty indicator, with first place indicating the highest levels of fuel poverty
based on the proxy measures, and twenty fifth place indicating the lowest levels of
fuel poverty based on the indicators. With the exception of Ireland which ranks ninth
place in terms of arrears on utility bills, no Western European countries feature in the
top ten worst countries. Of the countries ranked in the top ten worst countries, seven
countries appear in the top ten across all three indicators, and four countries appear in
the top ten worst countries across two indicators, demonstrating the association
between indicators.

Rank
1
2
3
4
5
6
7
8
9

Ability to heat home
adequately

Utility bill arrears

Presence of leaks,
damp or rot

Portugal (S)
Bulgaria (E)
Cyprus (S)
Romania (E)
Lithuania (N)
Poland (E)
Latvia (N)
Greece (S)
Italy (S)

Bulgaria (E)
Romania (E)
Greece (S)
Slovenia (E)
Italy (S)
Hungary (E)
Latvia (N)
Poland (E)
Ireland (W)

Hungary (E)
Slovenia (E)
Bulgaria (E)
Cyprus (S)
Latvia (N)
Romania (E)
Lithuania (N)
Poland (E)
Italy (S)
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Hungary (E)
Belgium (W)
Czech Republic (E)
Slovenia (E)
Germany (W)
Slovakia (E)
United Kingdom (W)
Spain (S)
Austria (W)
Ireland (W)
Finland (N)
Netherlands (W)
Sweden (N)
Estonia (N)
Luxembourg (W)
-

Cyprus (S)
Estonia (N)
Finland (N)
Lithuania (N)
Sweden (N)
Belgium (W)
Germany (W)
Spain (S)
Austria (W)
Slovakia (E)
Portugal (S)
Denmark (N)
Czech Republic (E)
Netherlands (W)
Luxembourg (W)
United Kingdom (W)

Portugal (S)
Greece (S)
Estonia (N)
Belgium (W)
Spain (S)
Netherlands (W)
Luxembourg (W)
United Kingdom (W)
Czech Republic (E)
Germany (W)
Ireland (W)
Austria (W)
Slovakia (E)
Denmark (N)
Sweden (N)
Finland (N)

Table 23: Countries ranked by fuel poverty indicators, from highest to lowest levels. N = Northern
Europe, E = Eastern Europe, S = Southern Europe, W = Western Europe.

In total, there are twelve countries listed within the top ten worst countries
across the three indicators. Five of these countries are from Eastern Europe, whilst a
further four are from Southern Europe, indicating that fuel poverty, based on the
proxy measures, is an issue for these two regions, compared to Western and Northern
Europe.

In Chapter Seven, logistic regression models were created for the top three
worst countries per indicator. Residing in a rural location had the largest influence on
the odds of being unable to pay to keep the home adequately warm for households in
Portugal and Cyprus, and across Europe as a whole. By comparison, experiencing some
level of difficulty in making ends meet and incurring recent arrears on utility arrears
had the largest influence on households within Bulgaria experiencing an inability to
heat the home adequately, indicating that the drivers of fuel poverty indicators may
not be the same within each region and country. Figure 2 displayed the heating degree
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days for each Member State, which when compared to the ranked countries in Table
24, almost shows an inverse relationship, with countries such as Cyprus, Greece and
Italy ranking highly in terms of the proxy fuel poverty measures, whilst experiencing
the fewest number of heating degree days, and countries such as Estonia, Finland and
Sweden experiencing the highest number of heating degree days, but ranking quite
low in terms of the fuel poverty measures. This demonstrates that climate conditions
are not the sole driver of the incidences of fuel poverty, and other key factors exist.

Logistic regression modelling for the indicator arrears on utility bills found that
experiencing some difficulty in making ends meet had the largest influence on
households experiencing arrears on utility bills across Europe, and within Bulgaria,
Romania and Greece. Experiencing an inability to keep the home warm also had a
large influence across Europe, and within Greece, whilst the presence of leaks, damp
or rot within the home had the second largest influence on households within Bulgaria
and Romania. When compared with the meta-analysis findings in Chapter Five, there
are no immediate associations between the presence of disconnection protection
within the gas and electricity market, and the levels of arrears on utility bills; of the
countries ranked in the top ten worst countries for this indicator, just over half provide
disconnection protection. Further research is necessary to explore the drivers of
households experiencing arrears on utility bills.

Recent arrears on utility bills was a key factor in households residing in housing
that contained leaks, damp or rot across Europe, and within Hungary and Bulgaria,
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indicating an intrinsic association between housing condition and affordability of utility
bills. An inability to pay to keep the home adequately warm had a large influence on a
household experiencing arrears across Europe, and within Hungary, although, these
two variables measure similar concepts. The largest influence on household arrears on
utility bills within Bulgaria was renting property at a submarket rate, which includes
social housing.

As displayed in Table 24, Bulgaria is the worst affected country for fuel poverty,
based on the proxy measures, as it is ranked within the top three worst countries
across all indicators. Using the background information located in Chapter Three, there
are several trends that emerge; Bulgaria has the lowest GDP per capita value across
the whole of the EU, with a value of just $6310, and also the lowest HDI score of 0.743,
indicating that the level of development and quality of life within Bulgaria is lower
than across the EU. However, between the years 2000 and 2008, Bulgaria has
experienced a decrease in household energy consumption, and a decrease in
household energy consumption for space heating, which may be a result of growing
awareness of energy efficiency. Encouragingly, Bulgaria does commonly use the term
vulnerable consumer within the energy market, and is one of only eight Member
States to do so, although no disconnection protection exists and economic support
only exists within the electricity and gas markets for households within the ‘other’
category, which as discussed previously, is households which do not fit the other
categories listed in Table 8.
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As explored in Chapter Four, the research has been constrained by the
availability of suitable data, in particular, as the arrears on utility bills variable includes
water and sewerage charges, it has not been possible to calculate fuel poverty using
the United Kingdom expenditure definition. However, despite these constraints,
through the use of proxy measures of fuel poverty, and a meta-analysis of emerging
policy, this dissertation has discovered indications that fuel poverty is a serious
emerging policy issue across Southern European countries, as previously found by
Healy and Clinch (2002) and Eastern European countries as discussed by Buzar (2007).
The dissertation has also discovered that protection schemes within the domestic gas
and electricity market for vulnerable households are not uniform across the EU, and
there are low levels of recognition of fuel poverty across the EU.

However, further research which examines countries individually in detail, and
explores the link between policy decisions and subsequent levels of fuel poverty is
necessary. In addition, the exploration of the composition of households at risk of
experiencing fuel poverty is necessary. Beyond academic literature, it is crucial that
fuel poverty indicators are created and harmonised data collection takes place across
the EU in order to gain a deeper understanding of fuel poverty across the EU. There is
also an urgent need for an EU-wide common definition of fuel poverty, with EPEE
recommending “a common definition, a legislative framework, a consistent diagnosis,
a fuel poverty special interest group” (EPEE, 2009: 10).

As Boardman states, a definition helps to “establish which groups need the
most financial help and to monitor what is happening to the numbers in fuel poverty, in
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general” (Boardman, 2010: 42). However, the United Kingdom expenditure definition
is not suitable for use across the EU, as identified by Healy and Clinch (2002: 9) and an
alternative definition that allows for variations across countries in Purchasing Power
Parities and climate conditions is necessary. EPEE have suggested the following
common definition, “fuel poverty as a household’s difficulty, sometimes even inability
to adequately heat its dwelling at a fair, income indexed price” (EPEE, 2009: 11). Whilst
this definition allows Member States to adjust the definition according to the incomes
levels in their country, it allows ambiguity to exist regarding a fair price; although in
practice, this could be overcome by the EU providing guidance on what constitutes a
fair price.

As outlined in the outset, the EU has taken leadership on a wide reaching range
of policies, from energy security to climate change mitigation, and it is crucial that the
EU continues in this leadership role to oversee the development of a common EU fuel
poverty definition, the creation of effective fuel poverty indicators, and to foster the
process of knowledge transfer from countries such as the United Kingdom, which have
an in-depth understanding of fuel poverty, to assist with developing fuel poverty
action plans and policy frameworks in countries with an emerging understanding of
fuel poverty.
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Appendix One: EU-SILC variable formats
Taken from Eurostat (2010a: 95-207).
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Fuel poverty indicator variables:
The following variables were used as indicators of fuel poverty during the secondary
data analysis.

HH050: Ability to keep home adequately warm
HOUSING (Dwelling type, tenure status and housing conditions))
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: household respondent
Format of the question:
Can your household afford to keep its home adequately warm?

100

Values
1
2
Flags
1
-1

yes
no
filled
missing

This question is about affordability (ability to pay) to keep the home adequately warm,
regardless of whether the household actually needs to keep it adequately warm.
HS020: Arrears on utility bills7
[Whether the household has been in arrears on utility bills in last 12 months]
SOCIAL EXCLUSION (Housing and non-housing related arrears)
Cross-sectional and longitudinal
Reference period: last 12 months
Unit: household
Mode of collection: household respondent
Format of 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?
Values
1
2
Flags
1
-1
-2
-5

yes
no
filled
missing
not applicable (no utility bills)
missing value of HS020 because HS021 is used

Whether the household has been in arrears in the last 12 months that is, unable to pay
on time (as scheduled) utility bills (heating, electricity, gas, water, etc..) for the main
dwelling.
Telephone bills should not be considered as utility bills in this item. However sewage
and rubbish bills are taken into account in this item.

Member States were either asked variable HS020 or HS021; in analysis the two variables have
been combined to produce a binary utility arrears variable, thus unavoidably losing some of the
detail in variable HS021.
7
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HS021: Arrears on utility bills
[Whether the household has been in arrears on utility bills in last 12 months]
SOCIAL EXCLUSION (Housing and non-housing related arrears)
Cross-sectional and longitudinal
Reference period: last 12 months
Unit: household
Mode of collection: household respondent
Format of 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?
Values
1
2
3
Flags
1
-1
-2
-5

yes, once
yes, twice or more
no
filled
missing
not applicable (no utility bills)
missing value of HS021 because HS020 is still used

Whether the household has been in arrears in the last 12 months that is, unable to pay
on time (as scheduled) utility bills (heating, electricity, gas, water, etc..) for the main
dwelling.
Telephone bills should not be considered as utility bills in this item. However sewage
and rubbish bills are taken into account in this item.
HH040: Leaking roof, damp walls/floors/foundation, or rot in window frames or
floor
HOUSING (Dwelling type, tenure status and housing conditions)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: household respondent
Format of the question:
Do you have any of the following problems with your dwelling / accommodation?
 a leaking roof
 damp walls/floors/foundation
102

 rot in window frames or floor

Values
1
2
Flags
1
-1

yes
no
filled
missing

The aim of the question is to get an objective measure of the condition of the
dwelling; whether the dwelling has a problem with a leaking roof and/or damp
ceilings, dampness in the walls, floors or foundation and/or rot in window frames and
doors.
Explanatory variables:
The following variables have been used in cross-tabulation tests and to construct
logistic regression models in order to try and explain the fuel poverty indicator
variables.

DB020: Country
BASIC DATA (Basic household data including degree of urbanisation)
Cross-sectional and longitudinal
Reference period: constant
Unit: household
Mode of collection: frame
Values
BE
BG
CZ
DK
DE
EE
IE
GR
ES
FR
IT
CY
LV
LT
LU

Belgique/Belgïe
Bulgaria
Czech republic
Denmark
Deutschland
Estonia
Ireland
Elláda
España
France
Italia
Cyprus
Latvia
Lithuania
Luxembourg
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HU
MT
NL
AT
PL
PT
RO
SI
SK
FI
SE
UK

Hungary
Malta
Nederland
Österreich
Poland
Portugal
Romania
Slovenia
Slovak republic
Suomi
Sverige
United Kingdom

CH
HR
IS
NO
TR

Switzerland
Croatia
Iceland
Norway
Turkey

DB030: Household ID
BASIC DATA (Basic household data including degree of urbanisation)
Cross-sectional [and longitudinal]
Reference period: current
Unit: household
Mode of collection: frame, register or interviewer
Values
ID number

see construction in chapter 'General description'

In both, the cross-sectional and the longitudinal survey, every household will receive a
household number.

DB090: Household cross-sectional weight
BASIC DATA (Basic household data including degree of urbanisation)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: constructed
Values
0 (format 2.5)
Flags
1
filled

weight (see below for required format)
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The household cross-sectional weights are the final estimation weights. Only the
households which are accepted to the database (DB135=1) have a cross-sectional
weight, the others receiving a weight of 0.

DB100: Degree of urbanisation
BASIC DATA (Basic household data including degree of urbanisation)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: constructed
Values
1
2
3
Flags
-1
1

densely populated area
intermediate area
thinly populated area
missing (from wave 2 onwards)
filled

Densely populated area
This is a contiguous set of local areas, each of which has a density superior to 500
inhabitants per square kilometre, where the total population for the set is at least
50,000 inhabitants.
Intermediate area
This is a contiguous set of local areas, not belonging to a densely-populated area, each
of which has a density superior to 100 inhabitants per square kilometre, and either
with a total population for the set of at least 50,000 inhabitants or adjacent to a
densely-populated area.
Thinly-populated area
This is a contiguous set of local areas belonging neither to a densely-populated nor to
an intermediate area. (Labour force survey – Methods and definitions – 1998 edition)

HH010: Dwelling type
HOUSING (Dwelling type, tenure status and housing conditions)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: household respondent
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Values
1
2
3
4
5
Flags
1
-1

detached house
semi-detached or terraced house
apartment or flat in a building with less than 10 dwellings
apartment or flat in a building with 10 or more dwellings
some other kind of accommodation
filled
missing

HH020: Tenure status
HOUSING (Dwelling type, tenure status and housing conditions)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: household respondent
Values
1
2
3
4
Flags
1
-1

Owner
Tenant or subtenant paying rent at prevailing or market rate
Accommodation is rented at a reduced rate (lower price that the market
price)
accommodation is provided free
filled
missing

Owner
The owner of the accommodation should be a member of the household. If for
instance the accommodation is provided by a relative (such as by parents to their
children) who is not a member of the household, then one of the other categories
should be ticked, depending on whether or not rent is paid by this household. A
person is owner if he possesses a title deed independently if the house is fully paid or
not.
Tenant or subtenant paying rent at prevailing or market rate
Tenant/subtenant, paying rent at prevailing or market rent covers the case even when
the rent is wholly recovered from housing benefits or other sources, including public,
charitable, or private sources.
Accommodation is rented at a reduced rate (lower price than the market price)
The key issue is the distinctiveness of the ‘prevailing’ and ‘reduced-rent’ sectors.
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In some countries, there is a fairly clear distinction between the market or private
sector renters and subsidised or public sector renters. Reduced-rate renters would
include those (a) renting social housing, (b) renting at a reduced rate from an
employer and (c) those in accommodation where the actual rent is fixed by law. All
tenants in this situation would be included in category 3 (Accommodation rented at
below market price).
If there is a clear, nationally meaningful distinction between the market or prevailing
rent and ‘reduced-rent’ sectors, along these lines, it should be used to distinguish
between categories 2 and 3.
Accommodation provided rent free
Accommodation is provided rent-free applies only when there is no rent to be paid,
such as when the accommodation comes with the job, or is provided rent-free from a
private source.
The situation when rent is recovered from housing benefit or other sources is covered
in the previous category.

HH030: Number of rooms available to the household
HOUSING (Dwelling type, tenure status and housing conditions)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: household respondent
Values
1-9
10
Flags
1
-1

number of rooms
10 or more rooms
filled
missing

Room
A room is defined as a space of a housing unit of at least 4 square meters such as
normal bedrooms, dining rooms, living rooms and habitable cellars and attics with a
high over 2 meters and accessible from inside the unit.
Kitchens are not counted unless the cooking facilities are in a room used for other
purposes; only exclude it if the space is used only for cooking. Thus for example,
kitchen-cum-dining room is included as one room in the count of rooms.
The following space of a housing unit does not count as rooms: bathrooms, toilets,
corridors, utility rooms and lobbies. Verandas, lounges and conservatories do count
only if they are used all year round.
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HS120: Ability to make ends meet
SOCIAL EXCLUSION (Non-monetary household deprivation indicators)
Cross-sectional and longitudinal
Reference period: current
Unit: household
Mode of collection: household respondent
Values
1
2
3
4
5
6
Flags
1
-1

with great difficulty
with difficulty
with some difficulty
fairly easily
easily
very easily
filled
missing

The household respondent’s assessment of the level of difficulty experienced by the
household in making ends meet.
A household may have different source of income and more than one household
member may contribute to it. Thinking of the household’s total monthly income, the
idea is with which level of difficulty the household is able to pay its usual expenses.
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Appendix Two: Grey literature meta-analysis matrix
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