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Abstract

Fuel poverty — the inability to afford adequate energy services in the home — is an important
public health issue and is recognised as a considerable source of health and social inequalities.
Although often explored through the lens of a cold home, the literature shows that the
experience of fuel poverty is nuanced and that households use a range of coping mechanisms
to mitigate the effects of fuel poverty. This has been shown to influence the experience of fuel
poverty, with some studies revealing links between fuel poverty and other forms of
disadvantage. However, the myriad of objective and subjective ways used to identify the fuel
poor in the literature has made it difficult to understand the relationship between fuel poverty
and other forms of disadvantage in a consistent manner.

This thesis presents a secondary quantitative exploration of the relationship between
fuel poverty and other forms of disadvantage. Using data from two national surveys and two
actual expenditure-based fuel poverty indicators, which are based on the official definitions of
fuel poverty currently used within the UK, the thesis provides evidence of a relationship
between fuel poverty and food insecurity, social isolation, and material deprivation, extending
the quantitative literature on the experiences of the fuel poor. Moreover, the thesis finds that
levels of disadvantage are altered by the fuel poverty indicator used and that the experience of
disadvantage varies within fuel poverty indicators, providing novel contributions to the
understanding of the heterogeneous nature of fuel poverty. These findings have important
implications for how well the experiences of the fuel poor are captured in official definitions
of fuel poverty and draws attention to the need for definitions to incorporate a more complete

understanding of fuel poverty that reflects growing knowledge of how it can be experienced.
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Chapter 1| Introducing the thesis

1.1 Introduction

Domestic fuel is a necessity (Bradshaw et al. 2008; Boardman 2010; Simcock and Walker
2015). It is needed for good physical health and mental wellbeing (Wilkinson 1999; Liddell
and Morris 2010; Marmot Review Team 2011; Herndndez 2016), a decent quality of life
(Simcock et al. 2016), and an acceptable standard of living (Bradshaw et al. 2008; Davis et al.
2014). However, it has been estimated that 12.9 per cent of UK households are unable to
afford adequate domestic fuel for their needs (National Energy Action 2018a), a phenomenon
that has been termed fuel poverty.

Despite official definitions of fuel poverty emphasising the ability to afford all
domestic energy services, including energy for lighting, for heating water, for cooking, and
for all appliances used in the home, as well as for space heating (Boardman 1991; Boardman
2010; Hills 2012), a predominant focus has been placed on the inability to afford adequate
warmth in the home (Lewis 1982; Bradshaw and Harris 1983; Boardman 1991; Department
of Trade and Industry 2001). This possibly reflects the fact that heating costs are estimated to
comprise over half of a household’s fuel bill (Hills 2012). As such, a dominant focus on fuel
poverty as a cold home has contributed to this being one of the most obvious themes in the
fuel poverty literature and is often explored in relation to its impact on physical and mental
health (Liddell and Morris 2010; Marmot Review Team 2011; Liddell and Guiney 2015).

Although an important aspect of fuel poverty, focusing predominantly on a cold home
provides an insight into only one way that it can be experienced and has resulted in other
ways that fuel poverty can be experienced being relatively overlooked, both in research and
in policy. In fact, according to content analysis of fuel poverty policy documents dating from
2012 to 2014, Simcock and Walker (2015) found that the mention of non-heating energy uses
occurred only 30 times in the five Department of Energy & Climate Change (DECC)
documents they analysed, in contrast to 377 times for words relating to adequate warmth.

Nonetheless, there is now increasing attention being lent to other ways that fuel poverty can



be experienced and it is now widely acknowledged that fuel poverty does not always manifest

simply as a cold home, but that it is a multifaceted and complex issue (Baker et al. 2018).

1.2 Fuel poverty beyond a cold home: Insights from the literature

One of the areas that has revealed the multifaceted nature of fuel poverty is the literature that
concerns the qualitative exploration of the lived experience of fuel poverty. This subset of the
literature documents the reality of fuel poor households and has offered a more nuanced view
of the issue, providing important insights into how households can experience fuel poverty.
Within this area of the literature, it has been observed that fuel poor households do not
always experience a cold home, but may instead cut back on other essentials, such as food
and clothing, to be able to afford sufficient warmth (Harrington et al. 2005; O’Neill et al.
2006; Anderson et al. 2010). Others have found that other fuel services, such as lighting and
hot water, may be rationed as a way of keeping fuel bills affordable (Day and Hitchings
2009; Brunner et al. 2012), and that cooking may be limited (Hernandez and Bird 2010).
Studies such as these have helped to draw attention to other components of fuel poverty,
providing a more holistic understanding of its nature and experience beyond a cold home.
Furthermore, these different presentations of fuel poverty have helped to uncover the myriad
of underlying methods that households use to cope with fuel poverty, driven often by
priorities, preferences, and beliefs, and this suggests that the experience of fuel poverty can
vary widely between households and for those living within them (Harrington et al. 2005;

Middlemiss and Gillard 2015).

1.3 Is there evidence of a relationship between fuel poverty and other forms of
disadvantage?

Understanding the ways in which households experience and cope with fuel poverty has

provided a gateway through which links can be made between fuel poverty and other forms

of disadvantage. One of the most widely researched themes within this vein of the literature is

the heat or eat trade-off, which is described as having to choose between heating or eating

(Lambie-Mumford et al. 2015; Snell et al. 2018) and, therefore, how households allocate

2



limited financial resources to essential expenditures. However, despite the apparent simplicity
of the term, the reality of this decision-making process within fuel poor households is much
more complex and varied and there is no literature that provides evidence to suggest that one
is completely forgone in place of another (Lambie-Mumford et al. 2015). Instead, the
literature highlights that both heating and food expenditure may be rationed simultaneously
(Lambie-Mumford et al. 2015), and that households use a wide range of measures to avoid
experiencing hunger. For example, low-income households have been shown to purchase
smaller quantities of food to be able to afford warmth (Anderson et al. 2010; Cotter et al.
2012; Lambie-Mumford et al. 2015), and more expensive foods, such as fresh meat, fruit, and
vegetables, are replaced with tinned foods (Anderson et al. 2010) and pre-prepared foods
(Middlemiss and Gillard 2014). This range of behaviours indicates that, instead of forgoing
food, fuel poor households make significant changes to their food purchases, suggesting that
fuel poverty can impact on the quantity of food and the quality of the diet, which are two
aspects linked to food insecurity (Taylor and Loopstra 2016).

Aside from work on the heat or eat trade-off, other forms of coping mechanisms have
emerged through the qualitative literature that can help to shed light on how fuel poverty may
be linked with other forms of disadvantage. Householders have been found to curb
expenditure on essential items (i.e. those that are indicators of material deprivation'), such as
holidays (Anderson et al. 2010) and clothing (Bhattacharya et al. 2003; Anderson et al. 2010;
Cotter et al. 2012), to be able to afford adequate warmth and to avoid falling into debt
(Anderson et al. 2010). Others have found that those living in cold homes feel reluctant to
invite visitors into their home (Grey et al. 2017a), that social activities outside the home are
limited so that finances can be concentrated on keeping the home warm (Harrington et al.
2005; Cotter et al. 2012), and that going out is avoided through fear of returning to a cold
home (Department of Trade and Industry 2001). These studies demonstrate that the
experience of fuel poverty may be related to other aspects of disadvantage, such as food

insecurity, material deprivation, and social isolation.

! These are consumption goods and activities that are considered essential in a society at a given point in time
(Townsend 1979).



1.4 The multifaceted nature of fuel poverty: different ways of defining and

identifying fuel poverty
Although the studies outlined in section 1.3 have provided some insights into the ways that
fuel poverty can be linked with other forms of disadvantage, they have inadvertently
highlighted the complex issue of identifying the fuel poor. Within these studies, various
indicators have been used. For example, Anderson and colleagues (2010) explored the
experiences of low-income households living in a cold home, whilst others have focused on
consensual indicators?, such as being unable to afford adequate warmth (Cotter et al. 2012;
Lambie-Mumford et al. 2015), or have used expenditure-based definitions to identify the fuel
poor (Harrington et al. 2005). These indicators highlight the various ways in which fuel
poverty can be experienced and identified. However, the range of indicators used complicates
understanding of the links between fuel poverty and other forms of disadvantage as it makes
it difficult to compare findings across studies. In part, this difficulty arises from the dearth of
knowledge that exists between how subjective and objective ways of identifying the fuel poor
align with each other, with the few studies in existence showing a disconnect between the
two, suggesting that those who spend disproportionately on fuel do not feel fuel poor, and
vice versa (Devaliére et al. 2011; Waddams Price et al. 2012; Phimister et al. 2015). As such,
it is not clear whether the relationship between fuel poverty and other forms of disadvantage
is evident only for some ways of identifying the fuel poor, or for only some aspects of
disadvantage. Moreover, there is a lack of clarity as to how these ways of identifying the fuel
poor align with official indicators of fuel poverty used within the UK and whether these
would also show a relationship with disadvantage.

Despite the multifaceted nature of fuel poverty, it is defined within strict technical and
objective framings in the UK. Until 2013, each UK nation defined fuel poverty using
Boardman’s 10 per cent definition, where households would be considered fuel poor if they

have required (or estimated) fuel costs that exceed 10 per cent of their income (Boardman

2 Consensual measures of fuel poverty refer to those that are self-reported subjective assessments, such as living
in a cold home and the ability to pay utility bills on time (Rademaekers et al. 2016).
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2010). However, England has recently moved away from this definition and has used the Low
Income High Costs (LIHC) indicator since 2013°. This indicator defines fuel poverty as
having required fuel costs that are above the median level and would leave a houschold’s
remaining income below the official poverty line after paying these (Hills 2012). These
definitions, along with how required fuel costs are modelled, are discussed in the following
chapter. As such, the myriad of indicators used may not necessarily align with each other or
with official definitions of fuel poverty, and so it is not clear whether the relationship
between fuel poverty and other forms of disadvantage would exist for all ways of identifying

the fuel poor.

1.5  The research gaps and aims of the thesis

Although the studies outlined in section 1.3 provide evidence of a relationship between fuel
poverty and other forms of disadvantage, the lack of a consistent indicator underpinning the
understanding of fuel poverty makes it difficult to compare studies and to fully understand
these links. Furthermore, given the predominance of qualitative research in this field and the
small sample sizes within these studies, it is not clear whether these identified relationships
would be present in the larger population.

Drawing on these research gaps presents a novel avenue of research and, as such, the
overarching aim of this thesis is to explore the relationship between fuel poverty and other
forms of disadvantage using consistent fuel poverty indicators in larger sample sizes.
Furthermore, given that these relationships may be impacted by how fuel poverty is
identified, the sub-aim of the thesis is to explore whether identified relationships are altered

by different indicators of fuel poverty.

3 After consultation, the LIHC was replaced by the Low Income Low Energy Efficiency indicator in 2021.
Under this metric, households who live in a dwelling with an energy efficiency of D or below and whose
income is left below the official poverty line after paying for their required fuel bills are considered fuel poor
(BEIS 2021).



1.6 The research questions
Focusing on food insecurity, social isolation, and material deprivation, aspects of which have
been highlighted by the literature presented in section 1.3, the following research questions

are proposed:

1. How does fuel poverty impact on food insecurity?
2. What are the links between fuel poverty and social isolation?
3. Is there a difference in the order of curtailment of material deprivation items

between fuel poor and non-fuel poor households?

Each of the research questions aims to further understand the relationship between fuel
poverty and these other forms of disadvantage, and, therefore, provide further understandings
of the experiences of the fuel poor. In answering these questions, further insights into the
experience of fuel poverty using different indicators can be gained, which may have
important implications for further understanding fuel poverty using objective indicators and

for policy development.

1.7  The research approach

Taking a postpositivist perspective* to the research, a secondary quantitative approach is
employed to explore the research questions stated in section 1.6 within the context of the UK
using data from two national surveys: the Living Costs and Food Survey (LCFS) and
Understanding Society: The UK Household Longitudinal Study (UKHLS). These datasets
provide large sample sizes, which are nationally representative and so allow relationships in
the wider population to be identified and for the results to be generalisable. Moreover, this
approach allows for the consistent application of fuel poverty indicators and for each of the
questions to be answered. Detailed food expenditure data is contained within the LCFS,

which can be used to answer the first research question, and variables related to social

4 Postpositivism is a worldview that states that knowledge is “based on careful observation and measurement of
the objective reality” (Creswell and Creswell 2018, p.44).



isolation and material deprivation are present within the UKHLS, which can be used to

answer the second and third research questions, respectively.

1.7.1 Conceptualising and defining fuel poverty

As well as data that can be used to explore the three areas of disadvantage within the research
questions, the LCFS and the UKHLS datasets also contain income and fuel expenditure data,
which allow for the creation of different fuel poverty indicators based on actual fuel
expenditure.

As emphasised in section 1.4, required fuel costs are central to the definitions of fuel
poverty (Hirsch et al. 2011) as, unlike actual fuel expenditure, they are able to capture those
who are spending below their needs as a way of coping with fuel poverty and who may
otherwise be overlooked in fuel poverty classifications (Hirsch et al. 2011; Moore 2012;
Thomson 2013). Required fuel costs also exclude those who may be over-spending through
preference or wastefulness (Hills 2011). However, using actual fuel expenditure can shed
light on the challenges that the fuel poor may face (Middlemiss 2016), which may not be
adequately represented by modelled fuel costs, and who may then forgo or reduce
expenditures in other areas (Hirsch et al. 2011).

Taking income and actual fuel expenditure data contained within both the LCFS and
the UKHLS, fuel poverty is identified through the conceptualisation of disproportionate fuel
costs using actual expenditure-based versions of the two national indicators used within the
UK at the time of writing: Boardman’s 10 per cent definition and Hills’ LIHC indicator.
These are named the 10 per cent indicator and the Alternative Fuel Poverty (AFP) indicator,
respectively, for the purpose of the thesis. Their construction is detailed in Chapter 4, which
explains that both fuel poverty indicators are based on expenditure that is inclusive of all
household fuel, as proposed by Boardman (1991; 2010) and used widely in government
documents (DECC 2012; Hills 2012; Department for Business, Energy & Industrial Strategy
(BEIS) 2020a). This includes fuel for lighting, for heating water, for cooking, and for all
appliances used in the home, as well as for space heating (Boardman 2010). The purpose of

using two different fuel poverty indicators is to explore how disproportionate fuel costs under



two different definitions of fuel poverty impact on the relationship with other forms of
disadvantage. Applying these definitions consistently to nationally representative datasets

overcomes some of the limitations identified in previous studies and fills the research gaps.

1.8 Structure of the thesis: a summary of the chapters

The thesis comprises 9 chapters. In the following chapter, Chapter 2, a comprehensive
overview of fuel poverty is presented to lay the foundations for understanding the remainder
of the thesis. Drawing on both the academic and grey literature, the core aspects of fuel
poverty are outlined. This includes how fuel poverty is understood and defined within the
UK, the key drivers of fuel poverty, and the health consequences associated with living in
fuel poverty. The chapter also details how the two official definitions of fuel poverty
currently used in the UK capture different characteristics and provides a critique of how fuel
poverty is modelled and how current fuel poverty policy may not be sufficient for eradicating
fuel poverty.

Chapter 3 provides the conceptual framework for the research, where the links
between fuel poverty and other forms of disadvantage are traced. These links have motivated
the direction of the thesis and have facilitated the development of the research questions
stated in section 1.6. The framework offers an understanding of the potential mechanisms that
could be underlying these links, with focus given to how fuel poverty can affect the home and
the way that householders cope with fuel poverty. The reader’s attention is drawn to the
multitude of ways in which fuel poverty has been identified within studies and how this has
hindered the consistent understanding of the relationship between fuel poverty and other
forms of disadvantage. Through the development of this conceptual framework, the research
gaps are identified. These draw on the need to apply consistent fuel poverty indicators to gain
a better understanding of the relationship between fuel poverty and other forms of
disadvantage, and to determine whether these relationships exist in the wider population
given that qualitative inquiry and, therefore, small sample sizes, predominate in this field of

research. In noting these gaps, the research aims and questions are stated.



Chapter 4 presents the justification for the use of a secondary quantitative research
approach and introduces the data sources selected to conduct the research (the LCFS and the
UKHLS), emphasising their suitability for addressing the breadth of areas incorporated
within the research questions. Following this, the data cleaning procedures that are common
to all the analysis chapters are outlined, and detailed guidelines are presented for the
construction of the two fuel poverty indicators used for the purpose of the research. Using the
conceptualisation of fuel poverty as disproportionate fuel costs, actual expenditure-based
equivalents of the official definitions of fuel poverty currently used in the UK are created (the
10 per cent indicator and the AFP indicator) and those who are spending to the thresholds
within these are classified as fuel poor. The purpose of using two different fuel poverty
indicators is to explore whether they alter the relationship between fuel poverty and other
forms of disadvantage.

Before embarking on the proposed research questions stated in section 1.6, Chapter 5
provides a thorough and in-depth examination of the two fuel poverty indicators used
throughout the research: the 10 per cent indicator and the AFP indicator. Within this chapter,
a comparison of modelled and actual fuel expenditure is provided, the fuel expenditures of
fuel poor and non-fuel poor groups are examined, which leads to further investigation of the
relationship between income and fuel expenditure. The determinants of fuel poverty under
the two created indicators are also explored, and the characteristics of households with the
highest likelihood of fuel poverty under each fuel poverty indicator are identified and this
acts as a point of reference for the remainder of the analysis chapters. The findings within this
chapter underscore how the diverse components of the indicators alter the likelihood of
experiencing fuel poverty. This leads to the presentation of two contrasting profiles of the
fuel poor and, as such, this chapter emphasises the compositional heterogeneity of fuel
poverty under two different fuel poverty indicators.

Chapter 6 explores the first of the proposed research questions, which aims to
provide further dimensions to the understanding of how the fuel poor may experience food

insecurity, further elaborating on the understanding of the heat or eat trade-off.



Within this chapter, food expenditure data contained within the LCFS is used to
explore the links between fuel poverty and food insecurity through expenditure on food, in
absolute and proportionate terms (the latter being an indicator of food insecurity), and food
expenditure patterns created using food expenditure data. As well as showing that differences
exist in the burden that food expenditure places on the incomes of the fuel poor under the two
different indicators, this chapter also finds that food expenditure patterns and, therefore, the
ways in which food insecurity may be experienced, can vary for households under the same
fuel poverty indicator. As such, this chapter adds two further dimensions to how the
heterogeneous nature of fuel poverty can be understood: inter- and intra-indicator
heterogeneity, showing how differences in the relationship with food insecurity can vary
between indicators (inter-indicator heterogeneity) and within indicators (intra-indicator
heterogeneity).

Chapter 7 focuses on the second question of the research, which aims to determine
whether a relationship exists between fuel poverty and social isolation and to identify the
factors underlying this. Creating a scale to measure social isolation using variables contained
within the UKHLS, fuel poverty is found to not always be positively associated with social
isolation, with the two fuel poverty indicators capturing varying levels of social isolation. By
showing that the degree of social isolation varies between the two different fuel poverty
indicators used, this further reinforces the inter-indicator heterogeneity that is identified in
Chapter 6. Furthermore, the analysis finds several factors that appear to mediate the
relationship between fuel poverty and social isolation, such as tenure and urban- or rural-
living, and, as such, this chapter helps to understand how the characteristics of those with the
highest likelihoods of fuel poverty under different indicators (identified in Chapter 5) may
impact on the relationship between fuel poverty and social isolation.

Chapter 8 presents the analysis for the final research question, which investigates
whether the order in which material deprivation items (i.e. essential expenditures) are
curtailed differs between fuel poor and non-fuel poor households as a way of determining
how fuel poverty impacts on the living standards of the fuel poor. The analysis within this

chapter uses material deprivation suites for working-age adult and pensioner households,
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which are present in the UKHLS, and explores material deprivation in working-age adult
households (with and without children) and pensioner households.

The chapter finds that rates of material deprivation vary between different household
types who are fuel poor under the same indicator and that households under the same fuel
poverty indicator do not experience material deprivation in the same way, evidenced through
differences in the order in which essential expenditures are curtailed. This suggests that fuel
poverty has different impacts on living standards, depending not only on the indicator used,
but also on the household type. This expands the understanding of the notions of inter- and
intra-indicator heterogeneity, which are highlighted in Chapters 6 and 7.

Chapter 9 brings together the key findings from all the analysis chapters, providing a
detailed discussion of their meanings and how they further the understanding of fuel poverty
and the experiences of the fuel poor under the indicators used. The novel contributions of the
thesis are presented and, based on the findings herein, the policy implications and
recommendations are identified, and future research directions, which build on the research
presented within the thesis, are detailed. The final remarks and conclusions bring the thesis to

a close.
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Chapter 2| Setting the scene: Understanding fuel poverty

2.1  The origins of fuel poverty

In October of 1973, following tensions in the Middle East in what is now known as the Yom
Kippur War, Arab oil-producing countries under the Organization of the Petroleum Exporting
Countries imposed an embargo as punishment for the West supporting Israel against Egypt
and Syria (Mallaburn and Eyre 2014). They reduced their oil production by 5 per cent per
month, but increased oil prices by 70 per cent (Bradshaw and Harris 1983). By the end of
1973, the effects of this had reached the UK: street lighting was halved, sharing car rides was
encouraged, and a three-day working week was implemented to ration electricity (Pisarski
and de Terra 1975; Bradshaw and Hutton 1983; Mallaburn and Eyre 2014). The effects of
this were also felt in peoples’ homes. Households were asked to reduce their heating
(Bradshaw and Hutton 1983) and, given the increases in the costs of domestic fuel between
1973 and 1977 (Osbaldeston 1984), additional weekly payments of Exceptional
Circumstances Additions® for central heating had trebled within this period — from 500,000 to
1.5 million recipients (Isherwood and Hancock 1979) — and low-income households struggled
to heat their homes (Department of the Environment 1991). By the end of the decade, the
term fuel poverty had been used to describe the difficulties these households were facing
(Hansard 1977; Isherwood and Hancock 1979).

Despite the passing of over four decades since fuel poverty was first recognised and in
spite of numerous policies targeted at helping the fuel poor, fuel poverty is still a problem
many households face today, with National Energy Action recently estimating that fuel
poverty affects around 3.5 million — or 12.9 per cent of — households in the UK® (National

Energy Action 2018a).

5 These were weekly additions to benefit payments made to those whose homes were difficult to heat (Bradshaw
1983).

& This was estimated by adding together the numbers of households in fuel poverty in each of the UK nations,
despite different fuel poverty definitions being used (National Energy Action 2018a).
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2.2  Chapter aim and outline

The aim of this chapter is to provide the reader with a comprehensive overview of fuel
poverty that lays the groundwork for the remainder of the thesis. The chapter begins with a
description of the search strategy used to select the literature to be included in this chapter,
and this is followed by how fuel poverty is currently understood and defined, focusing on the
two official fuel poverty definitions currently used in the UK. A detailed discussion of their
components is provided and the rates of fuel poverty within the UK are illustrated,
emphasising how these are impacted upon by different definitions of fuel poverty. Following
this, a discussion of the key drivers of fuel poverty and how different fuel poverty indicators
can change who is classified as fuel poor is provided, and the health consequences of living
in fuel poverty are outlined.

In the later parts of the chapter, specifically sections 2.8 and 2.9, a critical eye is cast
over how fuel poverty is modelled, with particular attention given to how modelling required
fuel costs, as a way of overcoming the limitations of using actual fuel expenditure to identify
the fuel poor, may misestimate fuel poverty. Providing the closing sections of the chapter, a
comparison of actual and modelled fuel expenditure is presented and the fuel poverty policies
that are currently in place in the UK are detailed with a brief discussion on why these may not

be sufficient for eradicating fuel poverty.

2.3 Conducting the literature review: A summary of the literature search strategy

Before embarking on the content of this chapter, it is firstly important to describe the strategy
used to identify and select the literature for inclusion. Given that the purpose of this chapter is
to provide a comprehensive picture of fuel poverty so that the reader has a solid foundation
for understanding the scope of the topic area, it was important to ensure that a broad and
inclusive account of the issue was presented. To do this a narrative literature review approach
was adopted, which provides a synthesis and evaluation of the literature (Bourhis 2018).
Unlike systematic reviews, which follow particular standards and protocols, narrative reviews
have no predetermined research question or specified search strategy, only a topic of interest

(Bourhis 2018). This flexibility is a strength of this approach as it means that narrative
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reviews can provide a much broader account of a topic area and provide more potential for
individual insights as they are not confined by strict rules (Collins and Fauser 2005; Bourhis
2018). However, because the author subjectively selects the literature to include, all
important studies may not be identified and this could lead to a biased review (Pae 2015). In
acknowledging this weakness, several strategies were used to ensure that a wide range of
literature was included to minimise the risk of bias. The following subsections detail the three
steps taken to compile this chapter: 1. Conducting a preliminary search; 2. Identifying the

search terms; 3. Selection of the literature for inclusion.

2.3.1 Step 1: Conducting a preliminary search

The first step in constructing the literature review was conducting a preliminary search to
identify the type of work that has been published on fuel poverty and to help identify key
search terms. Three databases were used to search for relevant literature: ScienceDirect,
Scopus, and PubMed. These databases contain a range of literature from peer-reviewed and
high impact journals, and this provided reassurance that the selected research was high
quality and trustworthy. While ScienceDirect “is the world's leading source for scientific,
technical, and medical research” (ScienceDirect 2022), Scopus is the largest database of peer-
reviewed literature (Scopus 2022), and PubMed provides research published on topics related
to biomedical and life sciences (PubMed 2022). Although they contain similar studies, it was
noted that using the same search term in these databases did not always return the same
studies and so were used for cross-checking and ensuring that as many different studies as
possible were identified.

For this initial search, terms commonly used when discussing fuel poverty were used
as a way of exploring the relevant literature. Most importantly, particularly in the context of
the UK, the term “fuel poverty” was deemed to be an obvious starting point as this was the
first term used to describe fuel poverty as it recognised in the present day. As well as this, it
was important to identify synonyms for fuel poverty given the evolution of this topic area
over recent years. The following terms were identified as having been used more recently to

describe nuances in how fuel poverty is understood and experienced, both in the UK and
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internationally: “cold home” OR “energy insecurity” OR “energy burden” OR “fuel burden”
OR “energy vulnerability”. Drawing on previous knowledge, research published by key
authors in fuel poverty was also searched for. These authors included Brenda Boardman,
John Hills, Lucie Middlemiss, Christine Liddell, and Harriet Thomson.

This initial search was useful for understanding some of the key areas in fuel poverty
and this helped to decide which sections to include and how to structure the chapter.
However, it is important to state that decisions around which sections to include in the
chapter were based on the author’s perspective on the topics that are deemed important for
understanding fuel poverty. Although this could lead to a biased account of fuel poverty,
which was an acknowledged weakness of this strategy, a range of topics discussed by key

authors in the field were included as a way of minimising the risk of bias.

2.3.2 Step 2: Identifying the search terms

In structuring the review based on the initial literature search, it was then possible to define
more specific search terms for each of the sections. Using the keywords stated by authors in
the relevant articles identified in the preliminary search, the initial search terms stated above
were extended to the following: (“cold homes” OR “energy insecurity” OR “energy burden”
OR “fuel burden” OR “energy vulnerability”’) AND (“low incomes” OR “income poverty”);
“health” AND (“cold homes” OR “energy insecurity” OR “energy burden” OR “fuel
burden” OR “energy vulnerability”); (“cold homes” OR “energy insecurity” OR “energy
burden” OR “fuel burden” OR “energy vulnerability”) AND “energy efficiency”; “fuel

99, <

poverty” AND “policy”; “fuel poverty indicators”; “fuel poverty measurement”.

2.3.3 Step 3: Selecting the literature for inclusion

Using the search terms identified in the previous step often returned a large number of
articles with potential importance and relevance for this chapter. However, given the large
number of research articles found, it was not possible to include them all and so this final step
reduced the number of research articles returned to facilitate the selection process. This

involved refining the search using several filters. To begin with, “research articles” and
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“book chapters” were selected for the inclusion criteria. If the number of returned research
remained high following these refinements, the publication titles were also limited to those
that publish regularly on domestic fuel poverty. The selected publication titles from those
available were “Energy”, “Energy Policy”, “Energy Research & Social Science”, “Public
Health”, “Social Science & Medicine”, “Health & Place”, and “Applied Energy”. These are
all peer-reviewed and high-impact journals that publish high quality research on domestic
fuel poverty, again providing reassurance that the literature included was trustworthy and of
high calibre. If the number of articles returned was still high after narrowing down the
publication journals, then the search was limited by subject to “Social Sciences”. All years of
publications were included as this was important for understanding changes in fuel poverty
across time. These refining processes substantially reduced the number of articles returned.
For example, when using the search term “fuel poverty” in ScienceDirect, over 2,000 articles
were returned, but these were reduced to just under 160 when the refinements were applied.
Where necessary, primarily to identify work on fuel poverty indicators and policy in the UK,
the results were also filtered so that they only included work related to the UK. This was only
possible in Scopus.

Once the number of articles was more manageable, the next step in this process was to
read through the abstract, focusing on the topic, methods, and outcomes. Whilst doing so, a
range of perspectives, methods, and findings was borne in mind to produce a balanced and
comprehensive account of the literature. Any papers that were selected for inclusion based on
the abstract were then read in full.

Although important for narrowing down the number of articles returned, using a range
of filters to limit the search meant that there was a risk that important research was
inadvertently excluded. As a way of overcoming this weakness and to find research that may
have been missed, the snowballing method was used. This is where the citations and
reference list within an article are examined to identify additional papers of interest (Sayers
2007), which may have been excluded by the search terms and filters applied.

As well as peer-reviewed work published in high quality journals, it was felt

important to include the grey literature. This type of literature refers to work that is not
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published in commercial publications and can include academic papers, such as theses and
dissertations, research and committee reports, government reports, conference papers and
ongoing research (Paez 2017). The inclusion of grey literature helps to reduce publication
bias by disseminating studies with null or negative results that may otherwise not be
disseminated. This helps to provide a more balanced account of the fuel poverty literature. To
search for this type of literature, trusted organisations that conduct research on fuel poverty,
such as National Energy Action and End Fuel Poverty Coalition, as well as government
bodies, in particular the Department for Business, Energy and Industrial Strategy (BEIS),
were explored through their websites. Government reports on fuel poverty were of particular
importance within this chapter given that they contain statistics on fuel poverty by different
indicators. Including these reports also helped to understand issues around fuel poverty policy
by highlighting a mismatch between the government’s perspective on the issue and the
experience of individuals observed in peer-reviewed and grey literature.

Although only grey literature from trusted organisations was included, further checks
on the quality of the research were conducted before being selected for inclusion. This
included checking the appropriateness of the methods used, ensuring that the methodology
was transparent, that the interpretation of results was substantiated by the data, and that the
conclusions drawn were consistent with the study’s results.

Overall, these search strategies have yielded a wide range of literature, both
qualitative and quantitative, from a range of sources including academic journals, trusted
organisations, and government bodies, which has helped to incorporate different perspectives
on fuel poverty from different disciplines. Although this is a strength of the evidence base,
the range of different perspectives has contributed to different ways of identifying and
exploring fuel poverty, which makes it difficult to understand the true nature of the issue and
to make coherent comparisons across studies. It was also noted that there is a scarcity of
studies on how fuel poverty differentially affects certain groups of the population, such as
those with disabilities and those from minority ethnic groups, as well as studies with an
intersectional and interdisciplinary approach to fuel poverty research. These are viewed as

weaknesses of the evidence base.
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Sourcing the included literature from peer-reviewed and high quality journals, as
identified by the databases, and trusted organisations, as well as citing the most well-known
and established academics in the field ensures the high quality of the research included in this
review. Using several strategies to identify as many relevant and important works as possible,
and thereby mitigating the possibility of bias, gives strength to such a thorough review. The
strategies used herein have provided a broad and balanced account of the literature, which
help the reader to gain a comprehensive understanding of fuel poverty, fulfilling the core aim

of this chapter.

2.4 Current understandings and definitions of fuel poverty in the UK

The origins of fuel poverty detailed above in section 2.1 form the basis for how it is
understood today. It has traditionally been linked to the notion of affordable warmth and is
most widely interpreted as the inability to afford adequate warmth in the home (Lewis 1982;
Bradshaw and Harris 1983; Boardman 1991; Department of Trade and Industry 2001). Given
that space heating typically accounts for over half of a household’s fuel bill (Hills 2011;
Jones et al. 2016), this appears to be a logical connection. However, as emphasised by
Boardman (1991; 2010), fuel poverty relates to the ability to afford all domestic energy
services, including energy for lighting, for heating water, for cooking, and for all appliances
used in the home, as well as for space heating. This recognises that fuel poverty is a much

broader concept than (in)adequate heating alone.

2.4.1 The development of the 10 per cent definition and the first Fuel Poverty Strategy

Isherwood and Hancock (1979) were amongst the first to attempt to define the fuel poor in
the UK (Osbaldeston 1984). Examining the distributions of fuel expenditure proportions
using data from the Family Expenditure Survey for 1970, 1974, and 1977 (Hutton 1984),
Isherwood and Hancock (1979) defined the fuel poor as those spending more than twice the

median’ on fuel, light, and power — a level that was viewed as disproportionate (Boardman

" The use of median — rather than mean — expenditure reflected growing interest in the concept of relative
poverty made popular at the time by Townsend (see Townsend (1979)).
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2010). In 1977, twice the median was 12 per cent of total expenditure (Osbaldeston 1984)
and this captured the 30 per cent of households with the lowest incomes, with those in the
lowest three income deciles considered to have disproportionate fuel expenditure (Boardman
2010). Isherwood and Hancock’s work (1979) built the foundations for the development of
the first quantified definition of fuel poverty, which was put forward by Boardman in 1991 —
12 years after the publication of their work.

In her first book, Fuel Poverty: From Cold Homes to Affordable Warmth, Boardman
defined the fuel poor as those unable to “have adequate energy services for 10 per cent of
income” (Boardman 1991, p.227). This definition includes all energy services, including
energy for lighting, for heating water, for cooking, and for all appliances used in the home, as
well as for space heating (Boardman 1991; Boardman 2010). The decision to set the
threshold at 10 per cent was based on Boardman’s analysis of the 1988 Family Expenditure
Survey, the same data source used by Isherwood and Hancock (1979) in their earlier analysis.
In 1988, the average expenditure for domestic energy use was 5 per cent of the weekly
budget®, and 30 per cent of households with the lowest income were spending 10 per cent —
twice the median amount (Boardman 1991). This reflected the findings of earlier analysis by
Isherwood and Hancock (1979) and preserved their twice-median concept. Furthermore,
despite spending a larger proportion of their income on fuel, Boardman (1991) found that the
30 per cent of households with the lowest incomes were spending less on fuel in absolute
terms compared to those within the remaining 70 per cent of households.

Boardman’s fuel poverty definition was initially based on actual fuel expenditure
(Boardman 2010). However, it was later acknowledged that this may overlook those who are
under-spending as a way of keeping fuel bills low and, as a result, may not be achieving
adequate energy services. Consequently, the definition then became focused on the need to
spend or required fuel costs, where costs associated with adequate fuel use, especially

adequate warmth, are estimated (or modelled) based on various characteristics of the

8 Only the weekly budget was available at the time of analysis. This was later redefined to income (Boardman
2010).

19



dwelling and its occupants. This procedure is discussed in later sections of the chapter (see
sections 2.8 and 2.9).

The 10 per cent threshold was set using full income, which includes basic income’,
Housing Benefit'’, income support for mortgage interest, and council tax benefit, therefore
providing a before housing costs (BHC) measure of income (Boardman 2010). The decision
to include housing costs was taken as excluding them would have risked capturing too many
richer households (Boardman 2010). However, the inclusion of Housing Benefit also presents
an important issue. If Housing Benefit is increased as a result of a rent increase, a household
may no longer be classified as fuel poor despite Housing Benefit not being available to be
used to pay for fuel (Boardman 2010; Moore 2012). This issue disproportionately affects
households in high-rent areas, such as London (Boardman 2010). This constituent part of the
10 per cent definition remains a contested issue as different measures of income can influence
the types of households who are classified as fuel poor (Liddell et al. 2011). A closer look at

this will be taken later in section 2.7.

2.4.1.1 The first Fuel Poverty Strategy

Fuel poverty was officially recognised by the government in 1998 when the Labour Party was
in power (Boardman 2010), and in 2001 the first UK Fuel Poverty Strategy was published
(DECC 2015b). The Strategy was borne out of the 2000 Warm Homes and Energy
Conservation Act (WHECA), which defines fuel poverty as “a household living on a lower
income in a home which cannot be kept warm at reasonable cost” (DECC 2015b, p.14). The
2000 WHECA made it a legal obligation in England and Wales to eradicate fuel poverty by
2018 as far as reasonably practicable (DECC 2015b), setting an interim target of eradicating
fuel poverty in England by 2016, and in Wales by 2018 (Boardman 2010; Kidson and Norris
2014). Despite WHECA only applying to England and Wales, the Strategy covered the whole

% This includes all income, but excludes any income directly related to housing, therefore, providing an after
housing costs measure of income (Boardman 2010).

10 This is a type of financial assistance in the UK used to help pay rent for those who are unemployed, on a low
income, or claiming benefits (Citizens Advice 2020).
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of the UK (Boardman 2010), setting out individual country strategies and targets (Department
of Trade and Industry 2001).

The Strategy adopted Boardman’s 10 per cent definition of fuel poverty to frame the
issue and set targets (Walker et al. 2013). However, apart from the simplicity of having a
fixed 10 per cent threshold, it is unclear why this definition was used considering that it was
based on data for 1988 and did not reflect fuel poverty at the time of the Strategy’s
publication (Boardman 2010; Liddell et al. 2012). In work conducted by Liddell and
colleagues (2012), the authors found that the 10 per cent definition has not always
represented the twice-median concept it was built upon and that there have been periods
when this represented a threshold that was closer to three-times the median (Liddell et al.
2012). In fact, in 2001 when the 10 per cent definition was adopted into the Strategy, twice
the median was 7 per cent of income BHC and remained at this level until 2006 (Walker et al.
2013). As such, using the 10 per cent definition grossly underestimated the prevalence of fuel
poverty at the time.

As well as not always reflecting contemporary levels of fuel poverty, the 10 per cent
definition has also been criticised for capturing wealthier households (Koh et al. 2012) and
for not responding to variations in income or energy efficiency improvements, making it
extremely sensitive to fuel price changes (Robinson et al. 2018) and, therefore, failing to
reflect underlying problems (Hills 2012). Despite these issues, it remains one of two

operational fuel poverty definitions in use today.

2.4.2 Hills’ Low Income High Costs indicator

The drawbacks associated with the 10 per cent definition triggered discussions about its
suitability to measure fuel poverty in the UK and in 2011, the UK Government commissioned
an independent review of fuel poverty to develop a new measure that could offer greater
clarity on the numbers and types of households in fuel poverty to enable a better focus of
available resources (Hills 2012). This review was conducted by Professor John Hills of the
London School of Economics. Hills developed the Low Income High Costs (LIHC) indicator,

which defines fuel poor households as having “required fuel costs that are above the median
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level and were they to spend that amount they would be left with a residual income below the
official poverty line” (Hills 2012, p.9). This reflects the nub of the issue more closely in that
it describes the impact of disproportionate fuel bills on lower income households and is more
consistent with WHECA (Moore 2012). Furthermore, unlike the 10 per cent definition, the
LIHC indicator is, essentially, a twin indicator (Hills 2012). As well as capturing the extent of
fuel poverty, it also incorporates the fuel poverty gap, which represents the “amounts by
which the assessed energy needs of fuel poor households exceed the threshold for reasonable
costs” (Hills 2012 p.9), providing an indication of the depth of fuel poverty, which the 10 per
cent definition is unable to do (Hills 2012).

In contrast to the 10 per cent definition that uses full income, the LIHC indicator is
based on an after housing costs (AHC) measure of income. Housing costs are not disposable
income and are earmarked for an essential expenditure and so it makes sense not to include
them. However, removing housing costs alters the types of households classified as fuel poor,
an issue that will be looked at later in section 2.7. The LIHC indicator also equivalises
income and fuel costs (Hills 2012). Equivalisation essentially increases the incomes and fuel
bills of single-person households and decreases them for larger households with the aim of
making them comparable (Boardman 2010; Hills 2012; Office for National Statistics (ONS)
2015a; BEIS 2020b) and reflects the fact that larger households typically need higher
incomes and have higher fuel requirements than smaller households to have the same
standard of living (Moore 2012). The equivalisation factors used for income and fuel are

presented and described in Chapter 4.

2.5  Fuel poverty trends in the UK

As fuel poverty is a devolved responsibility, each country within the UK has its own fuel

poverty definition, targets, and policies for tackling fuel poverty (BEIS 2019a). At the time of
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writing, the 10 per cent definition — or variants of it — are used in Scotland", Wales, and
Northern Ireland. However, England now uses the LIHC indicator after moving away from
the 10 per cent definition in 2013, Under both the 10 per cent indicator and the LIHC
indicator, national estimates of fuel poverty are produced using a modelling procedure to
determine the need to spend or required fuel costs. This is described in more detail in
sections 2.8 and 2.9. These definitions are underpinned by different underlying
methodological assumptions (BEIS 2019a), which, as a consequence, makes statistics
produced by each country non-comparable and hence, official estimates of fuel poverty are
not summed for the whole of the UK.

In Figure 2.1 overleaf, the rates of fuel poverty in each of the UK nations are
presented over a 10-year period. These rates are at the household level, which is how official

statistics on fuel poverty are presented (see DECC 2014a; BEIS 2020a, for example).

111n 2018, the Scottish Government introduced a new definition of fuel poverty, which states that “required fuel
costs must be more than 10 per cent of household net income after deducting housing costs and the remaining
household net income after the payment of fuel costs and childcare costs (if any) must also be sufficient to
maintain an acceptable standard of living for the household” (Scottish Government 2018b, p.2) defined as 90
per cent of the Minimum Income Standard.

12 After consultation, the LIHC was replaced by the Low Income Low Energy Efficiency indicator in 2021.
Under this metric, households who live in a dwelling with an energy efficiency of D or below and whose
income is left below the official poverty line after paying for their required fuel bills are considered fuel poor
(BEIS 2021).
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Figure 2.1: Rates of fuel poverty in the UK: 2009 — 2018"
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Overall, Figure 2.1 shows a steady decline in the rates of fuel poverty in each of the UK
nations. However, it is important to note that, from 2013, fuel poverty estimates for England
are presented under the LIHC indicator. As fuel poverty estimates are produced from data
that are already two years old (Boardman 2010), the first estimate of fuel poverty under the
LIHC indicator for England is shown for 2011 and is linked to a substantial fall in the rates of
fuel poverty, from 16.4 per cent in 2010 to 11.7 per cent in 2011 (DECC 2013a). For
Northern Ireland, the significant fall in rates from 42.0 per cent in 2012 to 22.0 per cent in
2016 is attributed to decreases in the cost of oil (Northern Ireland Housing Executive 2017),
which — as will be detailed later — has been one of the key drivers of fuel poverty in Northern

Ireland.

2.5.1 A closer look at the impact of changing fuel poverty definitions
To illustrate the impact of different definitions on the rates of fuel poverty, Figure 2.2
overleaf presents the trends in fuel poverty in England over a nine-year period, from 2003 to

2011. These are the years for which a comparison of fuel poverty rates under the two

13 Note that not all nations, i.e. Wales and Northern Ireland, produce fuel poverty estimates every year.
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definitions of fuel poverty was available at the time of writing and this is presented simply to

show how different definitions can change the rates of fuel poverty.

Figure 2.2: A comparison of fuel poverty rates in England under the 10 per cent definition
and the LIHC indicator, 2003 — 2011
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Most striking in Figure 2.2 is the stability of fuel poverty under the LIHC indicator compared
to fuel poverty under the 10 per cent indicator. This characteristic of the LIHC indicator has
received some criticism (Moore 2012; Middlemiss 2016), with Middlemiss (2016, p.11)
stating that this “fits with the new problematisation of fuel poverty as a condition which
cannot be eradicated”. Furthermore, although the 10 per cent definition has been criticised for
being too sensitive to rising fuel costs, it is of great concern that the LIHC indicator appears
to overlook this altogether, masking the affordability of fuel (Walker et al. 2013). It also
poorly reflects energy efficiency improvements and the fuel costs of low-income housing
(Moore 2012). Moreover, unlike the 10 per cent definition, the LIHC indicator captures fewer
high-income households (Middlemiss 2016) and does not capture households who are not
fuel poor, but it does fail to capture some who may be experiencing fuel poverty by excluding
low-income and single-person households with below average fuel bills (Moore 2012;

Middlemiss and Gillard 2014).
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2.6 The three main drivers of fuel poverty

It is widely accepted that fuel poverty, regardless of the definition used, manifests as a
consequence of three main interacting drivers: a low household income, an energy inefficient
home, and the cost of fuel (Boardman 2010; BEIS 2020b). These are often described in
isolation from each other, overlooking their connections and neglecting the wider societal
events and political decisions that may further bolster these drivers and worsen their
outcomes. The following subsections describe each of the drivers and draw links between

them, outlining how they are affected by the current-day context.

2.6.1 Driver 1: A low household income

The relationship between a low household income and fuel poverty is relatively uncomplex:
it impedes the ability to convert financial resources into energy services that are sufficient for
needs. Indeed, there is an evident income gradient in fuel poverty (Palmer et al. 2008;
Boardman 2010; Hills 2012; Balfour and Allen 2014), whereby the poorest households are
disproportionately represented in the fuel poverty statistics (DECC 2015b; BEIS 2020a). This
driver has been magnified by recent changes in welfare support, such as the introduction of
Universal Credit (Snell et al. 2014), for example, which has led to long periods in between
receipt of income (Brewer et al. 2019). This has contributed to a subsequent rise in referrals
to food and fuel banks, increases in energy debt and other types of debt (Drake 2017), and
difficulties in topping up prepayment meters (PPMs) (Vyas 2014).

As well as affecting the ability to afford adequate energy services, a low household
income can also shape fuel consumption patterns through the adoption of negative, and
sometimes dangerous, coping strategies, such as rationing fuel (Gibbons and Singler 2008;
Anderson et al. 2010; Boardman 2010; O’Sullivan et al. 2017) and self-disconnection'* as a

way of keeping fuel bills affordable and avoiding debt (Brunner et al. 2012; Mould and Baker

14 This refers to not topping up the PPM and, as a result, the gas and/or the electricity supply is interrupted
(Mummery and Reilly 2010).
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2017; Snell et al. 2018). These coping strategies and others, as well as their consequences, are

explored further in Chapter 3.

2.6.2 Driver 2: The energy efficiency of the home

As fuel poverty predominantly affects the poorest households in society (Boardman 2010),
there has been much debate about whether fuel poverty is simply a symptom of income
poverty or whether it is a distinct issue (Boardman 2010; Hills 2012; Watson and Maitre
2015). This is, of course, important from a policy perspective as understanding the
characteristics of the issue drive appropriate and effective policy responses (Middlemiss
2016).

There are three important points that disentangle fuel poverty from income poverty.
Firstly, despite the strong relationship between a low income and fuel poverty, not all low-
income households are fuel poor (Boardman 2010; DECC 2014a), and low income does not
explain the “prevalence and patterning” of fuel poverty (Walker and Day 2012, p.70). This
suggests that it is not the presence of low income alone that results in fuel poverty, but that
there are other contributing factors. Secondly, fuel poverty is specific to the household’s
existing home, unlike income poverty (Moore 2012), which moves with the occupants.
Thirdly, in terms of solutions, income poverty can be eliminated through an increase in
household income, but increasing the income of a fuel poor household would only alleviate
fuel poverty amongst some, but not eradicate it (Boardman 2010). This is because fuel
poverty is believed to be fundamentally linked to the energy efficiency of the home, i.e. how
well the home uses energy and retains heat (Boardman 2010; Howden-Chapman et al. 2012).
This is the crux of the fuel poverty problem and capital investment in improving the energy
efficiency of the dwelling is where its most effective and sustainable solution lies (Boardman
1991; Boardman 2010; Emden et al. 2018), further underscoring its distinctness from income

poverty.
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2.6.2.1 Measuring the energy efficiency of a dwelling

To assess the energy efficiency of dwellings in the UK, the Government uses the Standard
Assessment Procedure (SAP) methodology, which estimates the cost of fuel associated with
space and water heating, fixed lighting, and ventilation minus cost savings from energy-
generating technologies based on standardised assumptions for occupancy and behaviour
(Building Research Establishment (BRE) 2014)". These costs are estimated using the BRE
Domestic Energy Model (BREDEM), a methodology for calculating the energy consumption
of dwellings based on their characteristics (Henderson and Hart 2013), considering factors
such as the thermal efficiency of the building’s fabric, the efficiency of the heating systems,
and the fuels used for space and water heating, lighting and ventilation (BRE 2014).

SAP scores range from 1 to 100, with higher numbers indicating better energy
efficiency and, therefore, lower running costs. These scores are then translated into an Energy
Performance Certificate (EPC), which grades SAP scores from A (the most energy efficient)
to G (the least energy efficient) (Energy Saving Trust 2019). However, SAP does not
consider any costs associated with appliances, such as washing machines and fridges,
cooking, or any moveable lighting (Boardman 2010; DECC 2015a), essentially excluding
energy-related activities that are not specific to the dwelling (Boardman 2010). This could,
therefore, overlook differences in the energy needs and required energy usage of different
households, which could underestimate required fuel costs.

Fuel poverty is concentrated in households living in the least energy efficient homes
(Stockton and Campbell 2011; DECC 2015a). According to DECC (2015b), approximately
50 per cent of the fuel poor live in dwellings with an EPC of E, F, or G (the three lowest
energy efficiency bands). Although the energy efficiency of dwellings has improved over
time (BEIS 2018a), vast differences still remain between dwellings in urban and rural areas
and between tenures. A brief insight into reasons for these differences is provided in the

following two subsections.

15 A detailed description of the Standard Assessment Procedure methodology is provided by BRE (2014).
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2.6.2.2 Differences in energy efficiency between urban and rural dwellings

Rural areas have a higher proportion of older, larger, and detached homes (Ministry of
Housing Communities & Local Government 2018), all of which are characteristics related to
lower energy efficiency (Baker et al. 2008; Boardman 2010). Their construction also varies,
with rural dwellings more likely to be solid-walled, in contrast to urban areas where cavity-
walled dwellings are more prevalent (Baker et al. 2008; Roberts et al. 2015). This makes
dwellings in rural areas less thermally efficient and more difficult to insulate, earning them
the labels of “hard to heat” and “hard to treat” (Baker et al. 2008). Furthermore, there also
appears to be a low uptake of energy efficiency improvement schemes in rural areas (Baker et
al. 2008) and this has been linked to a lack of information and appropriate improvement
measures for these types of dwellings (Baker et al. 2008), as well as poor targeting of
schemes (National Assembly for Wales n.d.). Additionally, unlike urban dwellings, rural
dwellings are more likely to not be connected to the gas network, which decreases their
energy efficiency rating and increases their fuel costs. Further implications of not being

connected to the gas network are detailed in section 2.6.3.1.

2.6.2.3 The impact of tenure on energy efficiency
The least energy efficient dwellings are concentrated in the private rented sector (Emden et
al. 2018), where tenants have the highest required fuel costs but some of the lowest levels of
income (Stockton and Campbell 2011), increasing their risk of fuel poverty. In contrast,
dwellings in the social housing sector are, on average, the most energy efficient compared to
all other tenures (BEIS 2019a), protecting those on the lowest incomes from fuel poverty
(Stockton and Campbell 2011).

With house prices having become less affordable over the past 10 years or so (Lewis
2019), there has been an increase in the number of households living in the private rented
sector. According to analysis conducted by the ONS (2019a), 2.8 million households were
living in the private rented sector in 2007, but by 2017, this had increased by 63 per cent, to
4.5 million households. This shift has been accompanied by an increase in both the age of the

renter and the length of tenancy. However, despite changing needs for those in the private
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rented sector, the energy efficiency of dwellings within this tenure has increased more
slowly. This is linked to a variety of reasons. For landlords, this includes a lack of financial
incentives to improve the energy efficiency of the home. Given that the private rented sector
houses some of the lowest income households (Stockton and Campbell 2011; ONS 2017a),
landlords know that they may not be able to regain the cost of energy efficiency
improvements as tenants may be unwilling to pay more to live in an energy efficient property
(Ambrose and McCarthy 2019). Tenants, on the other hand, may not be aware of solutions to
improve the energy efficiency of their home or may feel less empowered to make these
changes (BEIS 2017b). There may be challenges around obtaining the landlord’s approval
(Chesshire Lehmann Fund 2016) and tenants may be fearful of rent increases following
improvements (Ambrose et al. 2016).

In April 2018, the Minimum Energy Efficiency Standard was introduced in England
and Wales. This requires private landlords looking to rent out a property with an EPC rating
of F and G (the two lowest EPC bands) to improve this to a minimum of an EPC rating of E
within a budget of £3,500. This can come from the landlord’s own funds, from third-party
funding, or from a combination of both (BEIS 2017c). However, landlords can register for an
exemption if they show that the property cannot reach this rating within this budget, meaning
that properties with the lowest EPC ratings can still be made available to rent. Although
achieving an EPC rating of E is a highly welcomed improvement, the risk of fuel poverty

remains high within this rating (Emden et al. 2018).

2.6.3 Driver 3: The cost of fuel

As well as a low household income and the energy efficiency of the home, the ability to
afford adequate energy services is dependent on the cost of fuel. As fuel costs rise, the
capability of lower income households to afford adequate energy services decreases. This
was highlighted by the 1973 oil crisis outlined earlier in section 2.1, but also later between
2004 and 2007, where rises in fuel costs doubled the number of households in fuel poverty
under the 10 per cent definition, from two million to four million (Bolton 2010). However, of

particular importance here, are the inequalities in the price paid for fuel by different groups
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(Walker and Day 2012), with the income poor often paying more for their fuel than they
should be (Boardman 2010). This driver encompasses several aspects of disadvantage, which
can further help to understand some of the underlying complexities of fuel poverty. These can
be broadly categorised as follows: fuel type and differences in their costs, the method of fuel
payment, and barriers to switching energy suppliers or tariffs. These are outlined in turn in

the following three subsections.

2.6.3.1 Fuel type and differences in their costs

Gas is known to be the most economical of the domestic fuels (Wright 2004). However, not
all dwellings are connected to the gas network and so are reliant on other types of fuel for
heating, such as electricity, oil, and solid fuel, which are more expensive (Boardman 2010;
Preston et al. 2014). This partially explains the higher rates of fuel poverty in rural areas,
where a higher proportion of households are not connected to the gas network (Baker et al.
2008; Preston et al. 2014). Similarly, in Northern Ireland, where there is a lack of widespread
mains gas infrastructure (Committee on Climate Change 2019), almost 70 per cent of
households use oil for heating — the highest percentage in Western Europe — and this
corresponds to Northern Ireland, until recently, having the highest rates of fuel poverty within

the UK (Bryson Energy 2018)"°.

2.6.3.2 The method of fuel payment

There are three main methods by which households can pay for their fuel: PPM, standard
credit (i.e. using cash or cheque to pay fuel bills), and Direct Debit (DD) (Boardman 2010;
BEIS 2019a). However, there are variations in the unit cost of fuel associated with these
methods, with the highest costs typically linked to PPMs and the lowest to DD (Boardman
2010; Hills 2012; Ofgem 2020a). These variations are reflected in differences in the rates of

fuel poverty. In a report by Ofgem, the government regulator for gas and electricity markets

16 Until 2012, 42 per cent of households in Northern Ireland were considered fuel poor, but a focus on
improving domestic energy efficiency since 2011 and lower than average fuel prices, particularly for oil, has
reduced fuel poverty rates in Northern Ireland to 22 per cent (Northern Ireland Housing Executive 2017; BEIS
2019a).
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in Great Britain, it was estimated that 19 per cent of customers using PPMs were fuel poor in
England, compared to 16 per cent of customers paying by standard credit and 7 per cent using
DD (Ofgem 2014). However, fuel costs between PPMs and cheaper alternatives have
narrowed, helped by the Safeguard Tariff'’, and this has led to those using standard credit to
pay for their energy use now most likely to be fuel poor (BEIS 2020a). However, the
Safeguard Tariff is not permanent, but has recently been extended until 2025 (Ofgem 2020b).

Despite the traditionally higher fuel costs associated with PPMs, this method of fuel
payment can sometimes be preferred by those on a low income as it allows households to
control their fuel expenditure (Boardman 2010; Middlemiss and Gillard 2015) and avoid the
worry of an unpredictable bill or of going into debt (Centre for Sustainable Energy 2013).
This is because usage is paid for in advance and only a small amount of emergency credit is
provided before the meter needs to be topped up again (Boardman 2010; Centre for
Sustainable Energy 2013). There is also evidence that demonstrates concern related to using
DD to pay for fuel, which is exacerbated by a lack of trust in energy companies to manage
these payments without over-charging (Tod et al. 2012). However, not using DD may also
reflect financial exclusion amongst lower income households, such as the lack of a bank
account (Collard 2001; Boardman 2010). According to estimates provided by the Department
for Work & Pensions (DWP) (2015), compared to 97 per cent of the highest income
households, only 86 per cent of the lowest income households have a current account. This
means that their options for paying for fuel may be limited and they may not be able to
benefit from the cheaper tariffs available to those able who pay by DD (Allmark and Tod
2013). Given the limited tariff offerings for those on PPMs (Boardman 2010; Competitions &
Markets Authority 2016) and disengagement with the energy market (Lomax and
Wedderburn 2009), the fuel poor may be locked into a perpetual cycle of high fuel bills that
consume a disproportionate amount of their income, leaving limited resources for other

essentials.

'7 The Safeguard Tariff caps the price of each unit of energy used so that those on PPMs do not overpay for their
energy use (Ofgem 2018).
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2.6.3.3 Barriers to switching energy supplier or tariff

To further understand the inequalities that exist in fuel costs between households, it is
important to give some attention to the impact of switching energy supplier or energy tariff.
This can offer reductions on fuel bills, having the ability to alleviate — or reduce the depth of
— fuel poverty. However, a report by BEIS (2017c) found that only 24 per cent of households
with a higher likelihood of fuel poverty' had ever switched energy supplier compared to 39
per cent of households with a low likelihood of fuel poverty. This was reflected in differences
in knowledge about switching, with 22 per cent of higher likelihood households having no
knowledge of how to switch energy suppliers, compared to 14 per cent of low likelihood
households.

The switching process is often hindered by the complexity of choice, with energy
companies offering a wide range of diverse tariffs, which can make choosing the tariff most
appropriate for household needs more difficult (Boardman 2010; DECC 2014b; He and
Reiner 2015). Furthermore, the cheapest tariffs are usually only available online and through
payment by DD (Davies et al. 2016). However, to access these, there is a need for internet
connection and IT literacy, as well as a bank account. This highlights aspects of the digital
divide and financial exclusion, respectively, which are prevalent amongst low-income
households (Finlay 2013; Davies et al. 2016), older people, those with disabilities (Low
Incomes Tax Reform Group 2012), and those belonging to minority ethnic groups (Kempson
and Whyley 1999), marginalising these households in the energy market.

Given the widespread distrust that has been expressed between low-income
households and energy companies (Day and Hitchings 2009; Lomax and Wedderburn 2009;
Anderson et al. 2010), this may trigger anxiety about switching and worry about being left
worse off (Anderson et al. 2010), and there has to be strong evidence that sufficiently large
financial savings can be made for switching to be considered (DECC 2014b). Furthermore, a

report prepared for Ofgem found that the least frequent switchers were older people, those

8 The likelihood of fuel poverty was assessed using a scoring system that considered income (after housing
costs), the presence of children under 16 and adults aged 65 and over, the age of the property, tenure, the
presence of a boiler, the method of payment for electricity, the number of bedrooms, and the main fuel used to
heat the property (BEIS 2017c, p.8).
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belonging to minority ethnic groups, and those living in rented accommodation (Ipsos MORI
2013). In addition to this, those with energy debts, which are common amongst the fuel poor
(Lomax and Wedderburn 2009), may not be able to switch energy suppliers or tariffs after a
certain level of debt (Middlemiss 2016). This suggests that those who may benefit most from

switching energy supplier or tariff often face the most barriers to be able to do so.

2.6.4 Additional drivers of fuel poverty
Beyond the three main drivers of fuel poverty discussed in earlier subsections, it is important
to acknowledge other factors that may contribute to — and increase the vulnerability of — a
household experiencing fuel poverty. Kearns and colleagues (2019) suggested that occupant
behaviour be considered a fourth driver of fuel poverty™. This was not the first study of its
kind, but earlier studies had focused on the behaviour of householders following energy
efficiency upgrades and, in particular, focused on those who remained in fuel poverty
following their installation (see Mould and Baker 2017, for example). However, there is a
danger that adding occupant behaviour to the fuel poverty drivers could shift the blame and
responsibility for fuel poverty away from governments and energy suppliers to those living in
fuel poverty or at risk of becoming fuel poor. Furthermore, in doing so, this neglects the
importance of influencing factors that have a role beyond occupant behaviour within the
home. This includes, for example, the provision of support and advice for using new
technologies or operating new heating systems, and guidance on switching energy suppliers
as a way of reducing fuel bills.

There is also the issue of those with high energy requirements. This includes those
with a disability or a longstanding illness who may be on low incomes, but may have a
greater physiological need for warmth to preserve health, or who may need to power
specialised equipment (Snell et al. 2015). This issue of high energy requirements also

concerns those living in under-occupied dwellings — a property with one or more spare

19 The authors considered Housing and use of the home, Heating/energy arrangements & thermal comfort,
Household structure and dynamics, Household finances, and Social activity and relations and considered their
impact on the following three aspects: Interest in energy efficiency & conservation, Use of energy, and Ability to
manage and pay energy bills (Kearns et al. 2019, p.1145).
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bedrooms (Robinson et al. 2018). This issue particularly affects owner-occupiers and
pensioner households (Hills 2012), typically those who are living in the old family home
(Boardman 2010) and whose incomes may be too limited to afford sufficient energy services
for the size of the dwelling. As will be seen later in section 2.10.1, modelling heating costs
considers under-occupation of the dwelling, however, the “solution” is far from problem-free.

A final point to be made here is the pressing issue of climate change. Despite the UK
having a relatively mild climate, it is predicted that winters will become harsher and that
summers will become warmer, with an increased likelihood of more frequent extreme
weather events (Levin 2017). This may make fuel poverty equally relevant in cold and
warmer weather, which may require a change in how fuel poverty is viewed within the UK
context and how it is responded to — from a predominant focus on keeping warm in cold
weather to being able to keep cool in warmer temperatures. This has already gained some

attention in other European contexts (see Thomson et al. 2019).

2.7 The characteristics of the fuel poor: the effect of changing definitions

Despite sharing the same key drivers, i.e. a low household income, an energy inefficient
home, and high fuel costs (Boardman 2010; BEIS 2020a), the differing components of the 10
per cent definition and the LIHC indicator have not only led to changing rates of fuel poverty,
as observed in Figures 2.1 and 2.2, but they have also impacted on the characteristics of
people that are most likely to be fuel poor. In particular, this is linked to the use of different
measures of income in the 10 per cent definition and the LIHC indicator, and the
equivalisation of both income and fuel costs within the LIHC indicator, which leads to the
generation of two contrasting images of the fuel poor.

The use of unequivalised full income in the 10 per cent definition makes this metric
biased towards those who are outright owners (Boardman 2010) and single-person
households, the majority of whom are aged 60 years or over (Liddell et al. 2011; Moore
2012). This, in turn, skews fuel poverty under the 10 per cent definition towards rural areas,
where there is a greater proportion of older households (Department for Environment Food &

Rural Affairs (Defra) 2019a), where dwellings tend to be larger and less energy efficient, and
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where fuel costs are generally higher due to the use of oil and liquid petroleum gas for
heating (Baker et al. 2008; Boardman 2010; Roberts et al. 2015).

In contrast to the 10 per cent definition, the LIHC indicator uses an AHC measure of
income and equivalises both income and fuel costs. The inclusion of housing costs in income
inflates the incomes of those living in areas where housing costs are higher (Fahmy et al.
2011) and so by removing them under the LIHC indicator, households who have a higher
house price to earnings ratio are captured (Robinson et al. 2018). This inadvertently transfers
the highest rates of fuel poverty from outright owners to those in the private rented sector
(Moore 2012). This brings with it changes to the age structure of those considered fuel poor,
given that younger households are most likely to live in the private rented sector. This change
in tenure also affects the spatial distribution of fuel poverty, from rural areas under the 10 per
cent definition to inner cities under the LIHC indicator, where private rented properties are
concentrated (Robinson et al. 2018; ONS 2019a). The LIHC indicator also equivalises both
incomes and fuel costs as noted in section 2.4.2, reflecting how larger households require
more energy, but have less disposable income compared to smaller households (Robinson et
al. 2018). As such, the highest rates of fuel poverty under the LIHC indicator are amongst
larger households and those containing children. As larger households are more common in
urban areas (Fahmy et al. 2011), fuel poverty under the LIHC indicator disproportionately
affects urban households (Robinson et al. 2018), contrasting again with the predominantly
rural nature of fuel poverty under the 10 per cent indicator (Boardman 2010).

This comparison of the two fuel poverty definitions currently used within the UK
demonstrates that different components within fuel poverty indicators not only change the
types of households defined as fuel poor, but also impact on the spatial distribution of fuel
poverty (Fahmy et al. 2011; Robinson et al. 2018). These differences between the fuel poor
under different definitions may complicate policy development as they provide contrasting
profiles of the fuel poor, their dwellings, and their locations, which makes it difficult to

design appropriate and effective policy responses.
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2.8 The health consequences of living in fuel poverty

Fuel poverty is an important public health issue (O’Neill et al. 2006) and it is now recognised
as a considerable source of health and social inequalities (Balfour and Allen 2014) with a
wide range of negative effects on the home and those living within it. Given the deep-rooted
understanding of fuel poverty as inadequate warmth, the literature displays a predominant
focus on the effects of cold and damp living conditions and the ways in which these can
impair health (Wilkinson 1999; Somerville et al. 2000; Shaw 2004; Liddell and Morris 2010;
Marmot Review Team 2011). Cold homes, in particular, have been linked to an increase in
morbidity and mortality (Marmot Review Team 2011; National Institute for Health and Care
Excellence 2015) with associated costs to healthcare services of approximately £1.36 billion
a year in England (Age UK 2012), over £100 million a year in Wales (End Fuel Poverty
Coalition 2016), up to £80 million a year in Scotland (Archard et al. 2014), and around £30
million a year in Northern Ireland (McAvoy 2007).

Living in a cold home is associated with a higher likelihood of cerebro- and cardio-
vascular events (Department of Trade and Industry 2001; Wilkinson et al. 2001; Department
of Health 2007), an increased risk of respiratory infections, and an increase in the severity
and frequency of asthma-associated symptoms in children and adults due to the presence of
damp and mould caused by inadequate heating (Strachan 1988; Pirhonen et al. 1996;
Williamson et al. 1997; Somerville et al. 2000; Department of Trade and Industry 2001;
Collins 2005). Cold homes may also increase the risk of injury and falls through the effect
that low temperatures can have on dexterity (Department of Health 2007). Furthermore, cold
homes have been associated with low weight gain in infants (Liddell and Morris 2010), with
increases in hospital admission rates in both children and adults (Rudge and Gilchrist 2005;
Liddell and Morris 2010), with delays in discharge from hospital (Guertler and Smith 2018),
and with increases in recovery time following hospital discharge (Burrows et al. 2003).

As well as the effects on physical health, living in a cold home has been associated
with negative impacts on mental health, such as anxiety and depression (Marmot Review
Team 2011; Liddell and Guiney 2015). This may be due to persistent worry about high fuel
bills and falling into debt (Gilbertson et al. 2006; O’Neill et al. 2006; Anderson et al. 2010;
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Hernandez 2016), thermal discomfort (Evans 2000; Ormandy and Ezratty 2015), the impacts
that cold and damp can have on health and on the appearance of the home (Harris et al.

2010), and feeling a lack of control over the home (Shenassa et al. 2007).

2.8.1 Cold homes and excess winter deaths

At its most extreme, living in a cold home can be fatal. The World Health Organization
(WHO) (2007) has estimated that around 40 per cent of excess winter deaths” (EWD) are
caused by living in a cold home, with the Marmot Review Team (2011) estimating that EWD
is almost three times higher in the coldest quarter of housing compared to the warmest
quarter of housing. Notably, data has highlighted that some of the coldest countries in
Europe, such as those in Scandinavia, have much lower rates of EWD compared to warmer
countries, such as Spain and Portugal (Healy 2003). This has been partially attributed to
differences in the housing stock where there is a lack of protection from the cold indoors,
particularly in countries that experience warmer summers (Healy 2003).

Despite the high number of EWD every winter, this appears to be met with
acceptance. Shockingly, out of the estimated 50,100 EWD in the winter of 2017/18 — the
highest number on record since the winter of 1975/76 — around 15,000 were thought to be
caused by living in a cold home (National Energy Action 2018c). These high rates of EWD
coincided with two periods of unusually cold weather (the “Beast from the East” and the
“Pest from the West”), which occurred in quick succession in the first quarter of 2018, further

highlighting how the fuel poor are unable to protect themselves from cold weather shocks™.

2.9 Modelling fuel poverty: a brief overview
Estimates of fuel poverty are produced using a modelling procedure that considers income,
energy prices, and energy requirements (BEIS 2020b, p.7), with several data sources used to

compute this information. The data sources vary across the UK, and so to simplify this

20 Defined as the number of winter deaths minus the average of non-winter deaths. Following the method used
by the ONS, the winter period is defined as December to March, and the non-winter period as the preceding
August to November and the following April to July (ONS 2019b).

2L However, the “Pest from the West” covered part of April and so deaths within this period would have been
reported in statistics for excess summer deaths and, as a result, have not been linked to fuel poverty.
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overview, only the modelling procedure used in England for fuel poverty under the LIHC
indicator will be described here.

One of the principal data sources used for modelling fuel poverty in England is the
EHS. This is a national survey that gathers information on the housing conditions and energy
efficiency of dwellings in England (Ministry of Housing Communities & Local Government
2020) as well as information on income and details needed to estimate energy requirements,
which includes the size of the property; the number of people in the household; the energy
efficiency of the dwelling; the types of fuels used; and the economic status of the occupants,
such as whether they are employed or retired (BEIS 2020b). The EHS collects this
information in two ways. Firstly, a household interview with around 13,300 households
covers questions on the household composition, the economic status of occupants, the
household income, and the method(s) used to pay for gas and electricity. Secondly, a physical
survey of dwellings is conducted in a subset of the interviewed households (around 6,000),
where details are collected on the number and types of rooms, the types of heating systems in
place, and the approximate age of the property (BEIS 2020b; Ministry of Housing
Communities & Local Government 2020). However, the EHS does not collect information on
the energy supplier or energy tariff of the households (BEIS 2020b), which could contribute
to significant variations in fuel costs given that some households may be on a costly tariff that
could tip them into fuel poverty.

With information collected from the EHS, annual required energy needs are
calculated using BREDEM?®, which uses standards of energy service to estimate space
heating and hot water requirements, and typical consumption in England to estimate other
energy uses (i.e. for lighting, cooking, fans and pumps, and all other appliances used in the

home) (Simcock and Walker 2015; BEIS 2020b). These energy requirements are then

2 Although both being based on BREDEM, the calculation of energy consumption for SAP and energy
requirements for fuel poverty estimates vary in several ways. These differences are highlighted by Boardman
(2010, p.28).
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translated into required costs using a range of fuel price data sources” and these costs are
then deducted from income, which is modelled from data collected through the EHS, to
determine whether a household’s required fuel costs and income reaches the thresholds
necessary to be classified as fuel poor. However, income is inclusive of benefits associated
with disability, which may exaggerate the incomes of those in receipt of disability benefits
(Parckar 2008). These are specifically to help with the costs associated with disability and
should not be considered part of disposable income. This could, therefore, potentially
underestimate the rates of fuel poverty in households containing disabled people (Snell et al.

2015). Full details of this procedure are provided by BEIS (2020b).

2.10 Modelling required fuel costs: Overcoming the limitations of using actual fuel
expenditure?
As mentioned in sections 2.3.1 and 2.3.2, required fuel costs are central to the definitions of
fuel poverty (Hirsch et al. 2011) and are considered to be more meaningful than using actual
fuel expenditure, which has traditionally been viewed as a poor indicator of fuel poverty. This
is because actual fuel expenditure may overlook those who are under-spending or
intentionally rationing (Hirsch et al. 2011; Moore 2012; Thomson 2013) and who may,
therefore, have very low fuel expenditures because they are living at low temperatures (Hills
2011). Furthermore, it can also capture those who may be over-spending through preference
or wastefulness (Hills 2011). This could result in inaccurate estimates of the number of
households in fuel poverty (Thomson 2013). However, required fuel costs provide an
indication of a household’s capabilities and are unaffected by decisions made by the
household, which can be altered by individual tastes and priorities (Hirsch et al. 2011), such
as choosing to keep the home warmer or cooler than recommended temperature thresholds

(Koh et al. 2012), or by households who may be wasteful (Hills 2011).

2 These data sources include the Quarterly Energy Prices publication for annual fuel prices for mains gas and
electricity; the Sutherland Tables provides fuel price data for liquefied petroleum gas and bottled gas; the
Consumer Price Index for heating oil and smokeless fuel; and SAP 2012 for rarer fuels, such as biofuels and
communal heating, and rarer tariffs such as economy 10 and 24 electricity tariffs (BEIS 2020b).
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In the following subsections, the methodology for modelling costs associated with
heating and non-heating energy uses are described. As variations occur within each nation of
the UK*, for simplicity, only the methodology used in England — which is detailed fully by
BEIS (2020b) — is referred to.

2.10.1 Estimating space heating requirements: A focus on heating regimes and temperature
thresholds
The required costs associated with space heating are estimated based on meeting defined
standards of energy service, which are represented through heating regimes (Simcock and
Walker 2015). These regimes consider the number of hours for which heating is required and
the temperatures that should be achieved in different rooms to ensure a healthy living
environment (Simcock and Walker 2015). Households are matched with a heating regime
that best represents whether the dwelling is occupied during the day and whether the dwelling
is under-occupied®. This information is gathered through the household survey of the EHS.
There are four different heating regimes that differ based on dwelling occupation during the

day and under-occupation. These are tabulated overleaf.

2 For example, different datasets are used to model fuel requirements. Wales uses the National Survey for
Wales and the Welsh Housing Conditions Survey; Scotland uses the Scottish House Condition Survey: and
Northern Ireland uses the Northern Ireland House Condition Survey (Royston 2014).

% In the context of modelling fuel poverty, under-occupation refers to having both surplus bedrooms and surplus
floor area. “Surplus bedrooms” is defined as one or more extra bedrooms than required for homes without
dependent children (under 18 years), or two or more extra bedrooms than required for homes with dependent
children. “Surplus floor area” is defined by the Parker Morris Standard, which provides required standard living
areas (m?) for the number of occupants (BEIS 2020b).
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Table 2.1: Details of the four heating regimes applied in modelling heating costs

Details of STANDARD heating regime

Heating pattern

Weekday: 9 hours of heating
Weekend: 16 hours of heating

Heating extent

Whole house

Demand temperature

Primary living zone: 21°C
Secondary living zone: 18°C

Details of FULL heating regime

Heating pattern

Weekday: 16 hours of heating
Weekend: 16 hours of heating

Heating extent

Whole house

Demand temperature

Primary living zone: 21°C
Secondary living zone: 18°C

Details of PARTIAL STANDARD heating regime

Heating pattern

Weekday: 9 hours of heating
Weekend: 16 hours of heating

Heating extent

Half house

Demand temperature

Primary living zone: 21°C
Secondary living zone: 18°C

Details of PARTIAL FULL heating regime

Heating pattern

Weekday: 16 hours of heating
Weekend: 16 hours of heating

Heating extent

Half house

Demand temperature

Primary living zone: 21°C

Secondary living zone: 18°C

Source: BEIS 2020b, pp.51-52

The standard heating regime is based on the assumption that the dwelling is not occupied
during normal working hours and so is heated for two hours in the morning and seven hours
from the late afternoon, and 16 hours a day on the weekend. However, the EHS asks a direct
question on whether the dwelling is occupied in the morning or afternoon, and for those that
are, such as older households and households containing those caring for young children for
example, this standard heating pattern does not apply. Instead, a full heating regime of 16
hours of heating are assumed during the day as well as on weekends (BEIS 2020b).

For under-occupied dwellings, a “half-house” or “partial” regime is applied, where it
is assumed that only some of the rooms are heated. Within this partial heating regime, a
standard or full heating regime is applied based on occupation of the dwelling during the day

(BEIS 2020b). This partial approach is not considered in the modelling procedure in Scotland
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upon the basis that this could lead to cold spots in the home, which could encourage the
development of damp, condensation, and mould, and, therefore, could lead to poor
respiratory health (Moore 2012; Scottish Government 2017). This could partially explain the
higher rates of fuel poverty in Scotland observed in Figure 2.1.

Estimating the required energy needs of each heating regime is conducted using
BREDEM, which takes into account information regarding the heating systems, home
insulation, dwelling construction and materials, and geographic location, which is collected
through the EHS (Simcock and Walker 2015; BEIS 2020b). The required energy needs are
then converted to annual required energy costs using several data sources (see footnote 23)

depending on the fuel types used within the home.

2.10.1.1 Temperature thresholds in modelling space heating requirements

The consideration of temperature is of obvious importance in modelling fuel costs associated
with space heating given the health consequences associated with living in a cold home,
which were discussed in section 2.8. For both the 10 per cent definition and the LIHC
indicator, modelled energy requirements are based on the assumption that the main living
space is heated to 21°C and that all other occupied rooms are heated to 18°C (Boardman
2010; Hills 2012), a range that is considered to be a satisfactory heating regime (BEIS
2020b). In Scotland, however, a wider temperature band is recommended, with 23°C in the
main living area for households with individuals aged 60 and over or with someone with a
longstanding illness or disability (Scottish Government 2018a). This, again, could partly
explain why fuel poverty rates in Scotland have recently been the highest in the UK (see
Figure 2.1).

The origins of the temperature thresholds behind this satisfactory heating regime can
be traced back to a WHO report in which it was stated that “no demonstrable risk to the
health of healthy sedentary people” was found between 18°C to 24°C (WHO 1987, p.19).
21°C appears to be a selected midpoint between this range (Hills 2012, p.28) and has been
recognised as the comfort zone for many people in the European Union (WHO 1987).

However, although there is substantial evidence to support a minimum of 18°C, with
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temperatures below this shown to have negative effects on health (Neild et al. 1994; Shiue
and Shiue 2014), there is no evidence to suggest that higher temperatures have any beneficial
effects. In a systematic review conducted by Jevons and colleagues (2016), it was concluded
that a minimum threshold of 18°C in all rooms would be sufficient to protect health, but they
found no evidence to support a higher temperature threshold of 21°C in living rooms, with
concerns about excessive energy use if implemented by the whole population. However, the
authors recognised that older people and certain vulnerable groups, such as children and those
with chronic diseases, may be more physiologically vulnerable to low temperatures and be
less able to adapt their behaviours to keep themselves warm, and so they acknowledged that
slightly higher temperatures may be needed for these groups.

In work by Todd and Steele (2006), it was found that these heating regimes were
insensitive to cultural differences in the use of the dwelling, which could lead to inaccurate
estimates of required heating. The authors found that, in contrast to White householders who
tend to use one room as their main living area, Black and Minority Ethnic householders tend
to use two rooms in their home as the main living area, which are heated to a higher
temperature (Todd and Steele 2006). This suggests that heating regimes may not reflect how
households use and heat their homes, and that thermal comfort (a subjective evaluation) may

not be experienced within the recommended range of temperatures.

2.10.2 Estimating costs associated with non-heating fuel requirements

Similar to estimating space heating requirements, hot water requirements are derived through
a standard of energy service approach. To calculate the energy costs associated with the use
of hot water, BREDEM estimates this based on patterns of typical actual hot water usage in
England, taking into account the number of occupants in the household. However, this does
not consider the additional needs of those who have a disability or a longstanding illness,
which may be associated with greater laundry requirements (Snell et al. 2015), or that some
religious practices require more washing (Todd and Steele 2006) and therefore may

underestimate these costs.
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In contrast to the relatively strict assumptions underlying the standards of energy
service guiding the estimation of required space heating and the usage of hot water,
estimating the costs associated with lighting, cooking, pumps and fans, and all other
appliances used in the home is based on the average consumption in English households,
which is computed from the Energy Follow-up Survey* (Simcock and Walker 2015) and
calculated using BREDEM. Although consideration is given to dwelling and household
characteristics, such as floor area for lighting, and household size to account for higher
energy requirements of larger households, no consideration is given to different patterns of
being home during the day (Simcock and Walker 2015), nor to the energy efficiency of
different technologies and appliances used within the home (Simcock and Walker 2015).
Moreover, this may overlook the higher energy needs of certain groups, such as those with
disabilities or a longstanding illness who may need to power specialised equipment (Snell et
al. 2015), and minority ethnic groups who tend to value traditional cooking practices and
typically spend more time cooking compared to White ethnic groups (Lawrence et al. 2007).
Taking the average consumption of these energy uses in English households overlooks some
factors that could lead to an underestimation of required energy and its associated costs and
could potentially lead to misestimating the number of households in fuel poverty.

In drawing attention to some of the criticisms surrounding the modelling of fuel costs,
such as the lack of tariff information and not accounting for the higher energy needs of some
groups, such as those with disabilities or those belonging to minority ethnic groups, it is of
interest to take a closer look at the differences between modelled fuel costs and actual fuel

expenditure. This is the focus of the next section.

2.11  Modelled vs. actual fuel expenditure: a look at the evidence
Within the Annual Fuel Poverty Statistics reports produced by DECC until 2015 and later by
BEIS, a comparison is made between actual and modelled fuel expenditure, using actual fuel

expenditure data collected through the Living Costs and Food Survey (LCFS) and required

% This is a survey conducted with a subset of households who were part of the EHS to gather information on
domestic energy use to improve modelling procedures and to better inform policy (Hulme et al. 2013)
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fuel expenditure data from the Fuel Poverty Datasets, which are compiled using data
collected through the EHS. In analysis conducted using these data sources for 2012 and
presented in DECC’s 2014 report (DECC 2014a), it was found that households across all
income deciles were spending less than modelled estimates, suggesting that “the heating
regimes applied in the fuel poverty model are likely to be aspirational rather than a reflection
of actual use” (DECC 2014a, p.73). When compared to households in the highest income
decile, who were spending 3 per cent less than their modelled estimates, households in the
lowest income decile were spending 33 per cent less (DECC 2014a). However, it is difficult
to disentangle whether this is linked to rationing warmth and other energy services or whether
this under-spending is linked to limitations in the modelling procedure (DECC 2014a).

In the following year’s Annual Fuel Poverty Statistics report, the same comparison
was presented using data for 2013. This comparison incorporated a change in the
methodology used to gather information on domestic fuel expenditure in the LCFS. From
2013, rather than respondents recording fuel expenditure in their expenditure diaries, this
information was collected through the household questionnaire, where bills and statements
are referred to wherever possible (ONS 2018a). This resulted in significant increases in
reported expenditure for both gas and electricity (DECC 2015a). These increases were most
pronounced in households using PPMs and, as this method of payment is most prevalent
amongst lower income households (Waddams Price et al. 2012; DECC 2015a), this is where
the greatest change was observed (DECC 2015a). This comparison is presented in Table 2.2

overleaf.
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Table 2.2: Actual vs. modelled household annual spend on fuel, 2013, England

Income decile group | Average actual | Modelled average | Percentage
annual expenditure | annual spend on | difference (actual -
on fuel (£) fuel (£) modelled)

1% (lowest) 1,050 1,092 -4%

2nd 1,170 1,104 +6%

3rd 1,212 1,205 +1%
4t 1,248 1,241 +1%

5t 1,331 1,328 0%

Bt 1,357 1,334 +2%

7t 1,430 1,423 +1%

gh 1,472 1,495 -2%

ot 1,607 1,501 +7%

10" (highest) 1,934 1,727 +12%

All households 1,378 1,345 +2%

Source: DECC 20154, p.82

Table 2.2 shows that, overall, there is a much closer alignment between actual and modelled
fuel costs compared to the analysis using 2012 data, with households in the lowest income
decile spending 4 per cent lower than modelled estimates. This is a vast difference from the
earlier comparison of 2012 data, where households in the lowest income decile were
spending 33 per cent less than their modelled expenditure. It is also noted that those in the
highest income decile are spending above their modelled fuel costs by the highest margin (12
per cent). Again, this may highlight limitations in the modelling procedure, or it may indicate
that households within this decile are heating their homes to higher temperatures or for longer

periods than those recommended within the modelling guidelines (DECC 2015a).

2.12  The persistence of fuel poverty: a brief look at policy and why it has failed
Although Figure 2.1 shows that fuel poverty levels have seen an overall decline within UK
nations”, it is far from being eradicated. Since targets to eradicate fuel poverty were

introduced through the first Fuel Poverty Strategy in 2001, there has been a consistent failure

27 In England, this has occurred through changing the definition of fuel poverty from the 10 per cent definition
to the LIHC indicator (Middlemiss 2016). In Northern Ireland, this is partly attributed to a change in the price of
heating oil (BEIS 2019a).
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to meet these. As a consequence, there are still households who continue to struggle to afford
adequate fuel for their needs, and the consistently high number of EWD attributed to cold
homes each year reflects the fact that some households are unable to cushion the costs of
higher fuel needs in cold weather, highlighting the consequences of inadequate past and
present policies.

At present, there is a range of policies aimed at tackling fuel poverty within the UK.
These attempt to diminish the effect of high fuel bills by increasing income (the Winter Fuel
Payment, the Warm Homes Discount, and the Cold Weather Payment, for example), and
increasing the energy efficiency of the home, such as through the Energy Company
Obligation (ECO). In the following two subsections, a critique of policy responses to fuel
poverty is offered, focusing on some of the reasons why policies have failed to eradicate fuel
poverty, drawing on two key areas that hamper the intentions of policy: the inadequacies of

current policies (with a specific focus on ECO) and the issue of mistargeting.

2.12.1 The inadequacies of current policies: A focus on the Energy Company Obligation

The examples of current policy that have been stated on the previous page demonstrate
various strands of assistance that attempt to tackle fuel poverty. This is, of course, a positive
step forward as it shows recognition of the issue and acknowledges its complexity. However,
no current policies are likely to eradicate fuel poverty as they offer either temporary solutions
(such as financial help towards fuel bills), or they offer to increase the energy efficiency of
the home (such as the ECO), but may not increase it to a sufficient level to remove a
household from fuel poverty.

Take, for example, the ECO — a government energy efficiency scheme that obliges
larger energy providers to help low-income households improve the energy efficiency of their
home through the installation of a new boiler or improvements in insulation (Ofgem 2019;
Hinson and Bolton 2020). This is currently in its third phase (ECO3) and has narrowed its
focus to assisting only the fuel poor, vulnerable households, and low-income households
(BEIS 2018b). Although this greater focus on the fuel poor is welcomed, ECO3’s budget has

been cut by 40 per cent, to £640 million (Energy Saving Trust 2017), potentially
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underestimating the widespread issue of fuel poverty and limiting its reach. As a consequence
of this, the Committee for Fuel Poverty (an Advisory Non-Departmental Public Body
sponsored by BEIS) has estimated a current funding gap of £15.1 billion for reaching fuel
poverty targets under current policy (UK Parliament 2019).

Those eligible for assistance through ECO3 are identified through certain means-
tested benefits and non-means-tested disability-related benefits, with additional conditions
attached to some of these (BEIS 2018b). For properties in the social housing sector, ECO3
funding is available for all properties with an EPC rating of E and below, regardless of the
tenant’s benefit eligibility. However, assistance is limited to insulation measures and first-
time central heating system installation meaning that, although the EPC rating of a dwelling
may increase, the increase may not be sufficient to remove a household from fuel poverty.
Furthermore, even if eligibility criteria are fulfilled, the energy supplier can still decide to not
install measures (Hinson and Bolton 2020), and energy companies have strict and short time
spans for delivering on these outputs. This could lead to rushed and poor quality work, where
meeting targets — rather than helping the household — becomes the driver for accomplishment

(House of Commons 2019).

2.12.2 The mistargeting of fuel poverty policy

Accurately identifying the fuel poor on the doorstep when offering energy efficiency
measures is an extremely difficult task (Boardman 2010). It requires a wide range of detailed
information on financial circumstances and expenditure on fuel (Boardman 2010). This is not
always available and the non-response rates for this type of information, especially for
income, can be quite high (Burholt and Windle 2006). Furthermore, some households may
not be spending to the required thresholds to be classified as fuel poor, despite experiencing
certain aspects of fuel poverty, such as rationing fuel (Harrington et al. 2005; Anderson et al.
2010) or curbing essential expenditures to afford adequate fuel (Anderson et al. 2010).
Because of factors such as these, those delivering policy — such as local authorities, for
example — use fuel poverty proxies to identify the fuel poor (Hills 2012). The most

commonly used proxy is whether a household is in receipt of a means-tested benefit (The
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Energy and Climate Change Committee 2010). However, this identifies whether a household
is eligible for free energy efficiency improvements, but not whether they are in fuel poverty
(Boardman 2010) and this blurs the distinction between the fuel poor and income poor.

In analysis by the Department for Business Enterprise & Regulatory Reform (2008),
under the 10 per cent definition using full (or BHC) income, only 58 per cent of the fuel poor
are in receipt of a means-tested benefit, which increases to 71 per cent when using basic (or
AHC) income. Under the LIHC indicator, which is based on equivalised income AHC, only
62 per cent of the fuel poor are in receipt of a means-tested benefit (Hills 2012, p.83). This
highlights a mismatch between the official definitions of fuel poverty and eligibility for
assistance (Boardman 2010). This becomes further complicated by the large number of
households not claiming the benefits they are eligible for due to the stigma attached to
claiming (Baumberg 2015; Longhurst and Hargreaves 2019) or to low levels of awareness
and perceived ineligibility, for example (Radford et al. 2012; Finn and Goodship 2014).
These factors appear to be most pronounced amongst certain groups of the population who
may also have a higher vulnerability to fuel poverty, such as those with disabilities (Finn and
Goodship 2014) or those belonging to minority ethnic groups (Allmark et al. 2010). These
factors may also impact on the ability to self-identify as fuel poor, which may lead to missing
out on other forms of fuel poverty assistance, such as advice on switching energy suppliers or
benefit entitlement checks, for example.

The Winter Fuel Payment (WFP) is thought to be one of the most poorly-targeted fuel
poverty focused benefits (Boardman 2010). It was introduced in 1997, at around the same
time that fuel poverty was officially recognised (Boardman 2010). Older people comprised —
as they still do — the majority of EWD (ONS 2019b), and so this was introduced as a way of
protecting older people against the effects of cold weather. It is an unconditional cash transfer
to households with a member above the female state pension age regardless of income or the
energy efficiency of the home (Crossley and Zilio 2017). Given the increasing number of
people falling into this eligibility criteria due to rises in the ageing population, the WFP has

become one of the most expensive benefits, with over £2 billion spent on this benefit every
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year (Boardman 2010; Thurley and Kennedy 2018). However, only 12 per cent of recipients
are thought to be fuel poor (Thurley and Kennedy 2018).

In spite of this apparent mistargeting, time series analysis conducted by Iparraguirre
(2014) found that almost half of the reduction in EWD observed in 2000/2001 was
attributable to the WFP. Furthermore, work by Crossley and Zilio (2017) found that the WFP
raised fuel expenditure, specifically gas expenditure, in eligible households and this resulted
in reductions in disease markers, specifically for circulatory and respiratory illness,
potentially protecting health and preventing EWD in these households. However, neither of
these studies expanded on the mechanisms by which these results may have occurred and
neither explored whether the WFP had an impact on internal temperatures. As such, it is not
clear whether WFP recipients were able to heat their homes to higher temperatures or for
longer periods of time, which may have offered a partial explanation for lower levels of EWD
and disease markers. However, Beatty and colleagues (2014b) found that only 47 per cent of
the WFP is spent on fuel and so there may be other types of expenditures that may contribute
to improved health outcomes, such as purchasing higher quality food, being able to buy
warmer clothing, or participating in more social activities.

These studies suggest that, although the WFP appears to be poorly targeted at the fuel
poor under a specific definition, this could be linked to some of the limitations in modelling
fuel poverty that were identified in section 2.10. These limitations include the additional
energy needs that come with a longstanding illness or disability, both of which become more
prevalent in older age (Office for Disability Issues and DWP 2014), the low levels of
switching amongst the older population (Finlay 2013), which may mean higher than
necessary fuel bills, and the use of the “half-house” heating regime, which may be difficult to

implement in reality.

2.13  Chapter summary and conclusions
This chapter has focused on some of the core aspects necessary for understanding the breadth
of fuel poverty in the context of the UK. It began by looking at how fuel poverty is defined

under the 10 per cent definition and the LIHC indicator and how rates of fuel poverty are
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altered by changing definitions. The chapter has also detailed the role of the three main
drivers of fuel poverty, with low income affecting the ability to purchase energy services that
are adequate for the household; the energy efficiency of the home, which influences the cost
of bills; and the cost of fuel, which impacts on its affordability.

The chapter then moved on to focus on how the different components within the two
official fuel poverty definitions impact on the characteristics of the fuel poor. Particular
attention was given to the income measures and equivalisation of both income and fuel costs
used within the LIHC indicator, which shifted the focus of fuel poverty from older, and
single-person households in rural areas under the 10 per cent definition, to younger, and
larger households in urban areas under the LIHC indicator. This provided two contrasting
images of the fuel poor, which can have implications for appropriate policy development.

A brief focus was then given to the health consequences of living in fuel poverty,
where the impact of living in a cold home on physical and mental health was described.
These preventable impacts are associated with high costs to healthcare services and can be
fatal. Following this, an account of the way that fuel poverty is modelled was provided,
drawing attention to its limitations, particularly for those who have additional needs due to
disability or a longstanding illness, and for those belonging to minority ethnic groups whose
energy needs may not always match those assumed in the modelling methodology. The
chapter also compared modelled fuel expenditure with actual fuel expenditure, the latter of
which has consistently been viewed as a poor indicator of fuel poverty. In making this
comparison considering changes to the way that fuel expenditure is collected in the LCFS, it
was found that the two were closely aligned, but that the poorest households had the largest
margin of under-spending compared to modelled estimates, although this margin was small at
4 per cent.

In the final section of the chapter, focus was given to policies that are currently in
place with the aim of eradicating fuel poverty. This covered the inadequacy of policy with a
focus on ECO3 and the mistargeting of policy with particular attention given to the WFP,
which was suggested to be partly linked to limitations in the modelling procedure. Some of

the barriers that fuel poor households may face in accessing policy measures, such as not
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fulfilling the eligibility criteria due to not claiming the necessary benefits, were also
addressed.

In the chapter that follows, a conceptual framework is provided that offers a detailed
account of how fuel poverty can be experienced beyond a cold home and the ways that
households cope, which may change how they experience fuel poverty and which may lead to

other forms of disadvantage.
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Chapter 3| The links between fuel poverty and other forms of
disadvantage: a conceptual framework

3.1 Introduction

Thus far, and in part as a reflection of the prevalent literature in the field, the thesis has lent a
predominant focus to fuel poverty as a cold home and the ensuing physical and mental health
effects of prolonged exposure to this. This is, without question, an important element in the
fuel poverty discourse, particularly given that these health impacts are preventable, placing
unnecessary and avoidable pressures on healthcare, social care, and aftercare services
(Balfour and Allen 2014), not to mention the potential effects on more immediate networks,
such as family and friends. However, focusing on this common understanding of fuel poverty
neglects integral aspects of the concept and, by doing so, restricts the understanding of the
experience of fuel poverty to this unidimensional relationship between a cold home and poor
health.

Over the past 15 years or so, more attention has been awarded to the ways that
households can experience fuel poverty. For example, qualitative exploration of the lived
experience of the fuel poor has helped to expose the realities of these households, enriching
knowledge of how fuel poverty can be experienced beyond a cold home (see Anderson et al.
2010 and Brunner et al. 2012, for example). This area of the literature has revealed that those
experiencing fuel poverty are not passive, but instead find ways of adapting to circumstances
through ways of coping, which can influence how fuel poverty is experienced (Harrington et
al. 2005; Anderson et al. 2010; Brunner et al. 2012; Middlemiss and Gillard 2015). This has
helped to shed light on some of the wider impacts of fuel poverty, with evidence suggesting
that fuel poverty and ways of coping with it can present other forms of disadvantage in fuel
poor households (Harrington et al. 2005; Anderson et al. 2010; Cotter et al. 2012; Lambie-
Mumford et al. 2015).
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3.2 Purpose of the chapter

In contrast to the previous chapter, which provided an overview of fuel poverty, drawing
attention to the causes and consequences of fuel poverty together with current policy attempts
to eradicate it, this chapter offers a more detailed account of the experiences of the fuel poor,
narrowing the focus of the literature to that which has driven the research direction of the
thesis.

In pulling together a wide range of qualitative and quantitative studies, this chapter
lays out a thematically structured conceptual framework, presenting the literature that
supports links between fuel poverty and other forms of disadvantage. To develop this
framework, a more complete understanding of fuel poverty is taken by focusing on the
literature that explores fuel poverty not only as a cold home, but also as deprivation of other
energy services in the home, such as lighting, cooking, and the use of hot water, as
incorporated in the current fuel poverty definitions (Boardman 1991; Boardman 2010; Hills
2012). By considering these other elements of fuel poverty, this allows us to piece together a
much broader account of the ways that fuel poverty may be experienced and how attempts to
cope with it can — inadvertently — lead to the manifestation of other forms of disadvantage in

fuel poor households.

3.3  From coping with fuel poverty to experiencing other forms of disadvantage

In a review of the literature concerning the ways that households adapt to fuel poverty,
Gibbons and Singler (2008) found that fuel poor households typically use coping strategies
that fall into three broad areas: (1) rationing fuel; (2) financial measures; and (3) debt
incurrence (Gibbons and Singler 2008, p.17). Knowledge of these strategies had emerged
earlier (Richardson 1978), but only more recently have they been examined more closely. It
is important to note that ways of coping may often not fit neatly into one strategy or another,
but that fuel poor households may simultaneously adopt multiple ways of coping, which may
change with priorities and preferences (Harrington et al. 2005; Middlemiss and Gillard 2015).

However, these three areas are used to thematically structure the literature and to highlight
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the ways that these methods of coping with fuel poverty can provide evidence of the

experience of other forms of disadvantage.

3.3.1 Strategy 1: Coping with fuel poverty through rationing fuel

Rationing fuel is the first coping strategy offered by Gibbons and Singler (2008) and is one of
the most widely acknowledged coping strategies of the fuel poor in the literature (Anderson
et al. 2010; Brunner et al. 2012; Lambie-Mumford et al. 2015). This strategy is often
deployed as a response to how household finances are perceived and is viewed as a way of
gaining control of expenditure (Lomax and Wedderburn 2009; Anderson et al. 2010;
Boardman 2010) and avoiding high fuel bills and (further) fuel debt (Boardman 2010;
Radcliffe 2010). Within this strategy, different typologies of rationing have been identified.
Rationing warmth is by far the most dominant theme within this area, reflecting the most
common understanding of fuel poverty as a cold home (Lewis 1982; Bradshaw and Harris
1983; Boardman 1991; Department of Trade and Industry 2001), and because heating
typically comprises the largest proportion of a household’s fuel bill (Hills 2011; Jones et al.
2016), this is potentially where there is the greatest scope for savings on fuel bills to be made.
However, aside from rationing warmth, fuel poor households have also been found to cut
back on other types of fuel services, such as lighting and hot water (O’Neill et al. 2006; Day
and Hitchings 2009; Brunner et al. 2012; Longhurst and Hargreaves 2019). The following
subsections collate the literature that sheds light on the different ways that fuel poor

households ration fuel and the implications associated with these.

3.3.1.1 Rationing warmth and alternative ways of keeping warm

Rationing warmth is predominantly linked to the financial burden that fuel costs can place on
the incomes of the fuel poor (Lomax and Wedderburn 2009; Anderson et al. 2010). On this
point, and before embarking on this strand of the literature further, it is important to highlight
a distinction that is made within the literature regarding the reasons for rationing warmth.
Some studies, particularly those focused on older people, have linked rationing warmth to a

sense of thriftiness and to a belief that a cooler home is better for health, rather than to
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financial need (see Wright 2004, for example). This distinction is important as the drivers of
coping mechanisms and the impacts these can have on health — particularly on mental health
— may be different (Wright 2004). Only the literature that focuses on those who ration
warmth as a way of coping with fuel poverty is of focus here.

Several studies have identified that fuel poor households often adopt a frugal heating
regime as a way of keeping fuel bills low (Harrington et al. 2005; Anderson et al. 2010;
Chard and Walker 2016). For example, using a mixed methods approach, Anderson and
colleagues (2010) explored the experience of fuel poverty within low-income households, i.e.
those whose incomes fell below 60 per cent of the UK median equivalised household income
(BHC). Through the qualitative branch of the study, in-depth interviews revealed that 79 per
cent of respondents found their fuel bills in the previous winter had been a financial burden,
42 per cent of whom stated that they had been a heavy financial burden (Anderson et al.
2010). Of this 42 per cent, over half of the households were paying for fuel using PPMs (54
per cent) and contained someone with a disability or a limiting long-term illness (53 per
cent), reinforcing the impact of higher fuel costs associated with PPMs and the additional
energy needs of those who may be living with a disability or a longstanding illness that was
noted in the previous chapter.

In response to the burden of fuel bills, Anderson and colleagues (2010) found that
rationing warmth was a dominant coping strategy and that it was employed in several ways.
Central heating was turned off for periods of the day and in some cases was not used at all,
with alternative ways of keeping warm being sought, such as using single room heaters,
which are often more costly to use as they are less energy efficient than central heating
(Anderson et al. 2010). Not being able to heat the home adequately was shown to lead to
impacts on the respondents’ social lives, with 26 per cent of respondents not feeling able to
invite friends and family into the home. This finding has also emerged elsewhere
(Department of Trade and Industry 2001; Harrington et al. 2005; Grey et al. 2017b) and
Harrington and colleagues (2005) have linked this to notions of social acceptability, with a

warm home viewed as providing a more welcoming environment to visitors.
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As well as having negative impacts on health, rationing warmth can have detrimental
effects on the home. It can lead to the development of condensation, damp, and mould (Healy
and Clinch 2004; Lomax and Wedderburn 2009; De Haro and Koslowski 2013), which have
been linked to householders experiencing aspects of social isolation and feelings of loneliness
triggered by shame and embarrassment (Packer et al. 1994; Anderson et al. 2010; Cotter et al.
2012; Ormandy and Ezratty 2015). Cold homes may also hinder socialisation outside of the
home as householders may feel reluctant to leave their homes in cold or rainy weather for
fear of returning to a cold home (Department of Trade and Industry 2001), or if the place they
are visiting is not going to be warm enough (Chesshire Lehmann Fund 2016).

Within this subset of the literature, studies have highlighted how contrasting
approaches to rationing warmth occur in households and how this can vary by the age of
householders and household type. For older people who tend to spend more time at home and
where there is a higher prevalence of longstanding illness and disability (Office for Disability
Issues and DWP 2014; ONS 2016a), adequate heating becomes more important and there is a
stronger reluctance to ration this (Harrington et al. 2005; Chard and Walker 2016) and instead
other ways of keeping warm may be sought. In contrast, for families with young children, the
heating is kept off during the day as a way of reserving it for when the children are at home
(Harrington et al. 2005; Anderson et al. 2010; Doble 2010; Adam and Monaghan 2016),
suggesting that there is less scope to ration this and that there may be a higher risk of debt
incurrence in these households (Harrington et al. 2005). This demonstrates how the same
coping strategy can be applied in unique ways, and how it can lead to different outcomes.

For fuel poor households who ration heating, alternative ways of keeping warm are
often sought. This can occur in two main ways which, for the purpose of this chapter, are
termed internal and external warmth-seeking strategies. These refer to the types of warmth-

seeking behaviours that occur within (internal) and outside (external) of the home.

Internal warmth-seeking strateqies and links with other forms of disadvantage

Taking internal warmth-seeking strategies to begin with, the literature presents a wide range

of ways that allow householders to keep warm when rationing heating. One such way is by
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heating only some rooms in the home (Harrington et al. 2005; Shortt and Rugkasa 2007; Grey
et al. 2017b). This is known as spatial shrinkage, where householders reduce the effective
living space of the home by closing off internal doors so that fewer rooms are occupied and
heated in colder months (McAvoy 2007; Farrell et al. 2008). This allows for savings on fuel
bills while still being able to keep warm. Although spatial shrinkage can draw families
together and encourage social activities within the home (Harrington et al. 2005), it can also
lead to overcrowding and the deterioration of familial relationships due to a lack of privacy
(McAvoy 2007), which may evoke feelings of social isolation (Gilbertson et al. 2006; Liddell
and Morris 2010). It may have a negative effect on inter-generational relationships, with a
particularly negative impact on adolescents due to not being able to spend enough time alone
(Kwak 2003) and this could lead to seeking privacy in places outside of the home, such as in
shopping centres and parks (Liddell and Morris 2010). Furthermore, spatial shrinkage may
also negatively impact on the educational attainment of children due to a lack of appropriate
play and study conditions (Gilbertson et al. 2006; McAvoy 2007; Barnes et al. 2008), and
may facilitate the transmission of respiratory infections, such as colds and influenza, which
may increase time away from school.

Several studies have found that, when rationing heating, householders attempt to keep
warm by wearing extra clothing indoors, including winter coats and hats (Harrington et al.
2005; Burholt and Windle 2006; Cotter et al. 2012; Tod et al. 2012; Middlemiss and Gillard
2015; Chard and Walker 2016; Longhurst and Hargreaves 2019), using blankets, duvets, and
hot water bottles (Morgan et al. 1996; Day and Hitchings 2009; Anderson et al. 2010;
Longhurst and Hargreaves 2019), consuming hot drinks throughout the day (Morgan et al.
1996; Harrington et al. 2005; Anderson et al. 2010; Cotter et al. 2012), and even jogging
indoors (Morgan et al. 1996). Furthermore, those who find it difficult to keep warm at home
have been found to adopt dangerous coping strategies, such as using unsafe and unserviced
heating devices or ovens to keep warm (National Energy Action 2018c) and these ways of
coping may emphasise the inability to provide a socially acceptable living environment.
Householders have also been found to adjust normal behaviours or daily routines in a bid to

keep warm when rationing heating. This can include going to bed early (Harrington et al.
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2005; Day and Hitchings 2009; Chard and Walker 2016) or staying in bed for longer periods
of the day to reduce the heating period (Brunner et al. 2012; Chard and Walker 2016). This
has been found to limit the time available for socialising within the home (Harrington et al.

2005).

External warmth-seeking strateqgies and links with other forms of disadvantage

The literature also provides evidence to suggest that more time may be spent outside of the
home (Anderson et al. 2010; Grey et al. 2017b), finding external sources of warmth as a way
of avoiding high fuel bills and debt (Radcliffe 2010). In a survey conducted by National
Energy Action (2018c) of frontline workers and through gathering wider feedback from
stakeholders, it was found that those seeking warmth outside of the home spent more time in
heated public places such as libraries, cafés, and even in Accident & Emergency departments.

Where warmth is sought outside of the home, it has been found that householders
spend time in the homes of family and friends (Harrington et al. 2005; Anderson et al. 2010;
Longhurst and Hargreaves 2019), and use local amenities, such as libraries and shopping
centres, to keep warm whilst saving on energy costs at home (Middlemiss and Gillard 2014).
Others have found that younger adults spend more time at work and students spend more
time in university libraries rather than in cold homes (Petrova 2018a), and there is evidence to
suggest that parents take their children to the shops for the day as a way of keeping them
warm (Adam and Monaghan 2016). Although this may indicate a detachment from the home
and may prevent social activities from taking place within the home, these external warmth-
seeking strategies may provide opportunities for socialisation with family and friends in other

environments.

3.3.1.2 Increasing the energy efficiency of the home: self-help attempts and efficiency
strategies

Despite the availability of policies that aim to improve the energy efficiency of fuel poor

homes, section 2.12 in the previous chapter emphasised the barriers that exist in accessing

these measures, such as not being in receipt of benefits that evidence eligibility. Others have
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found that worry and anxiety about energy efficiency measures are common amongst those
eligible (Emden et al. 2018) as well as concerns about the associated disruption of their
installation (Armstrong et al. 2006). As such, the fuel poor often find alternative ways to
increase the energy efficiency of their home as a way of curbing high fuel bills whilst keeping
warm. These have been termed “self-help attempts” (Harrington et al. 2005, p.265) and
“efficiency strategies” (Brunner et al. 2012, p.55) and encompass a wide range of measures.

In work by Harrington and colleagues (2005), the authors investigated the experience
of and ways of coping with fuel poverty through the use of structured interviews. Fuel poor
households were identified as those who needed to spend 7.5 per cent of their disposable
income (after tax and housing costs) on fuel to keep their home adequately heated so that
those living on the edge of fuel poverty — as defined by the 10 per cent definition — could be
included. Householders within this study were found to be using a wide range of measures to
improve insulation such as “hanging thick curtains over windows and doors, using blinds
rather than net curtains, putting tape round windows to stop draughts, using draught
excluders, covering windows with old towels” (Harrington et al. 2005, p.265) as well as
spatial shrinkage.

The findings from Harrington and colleagues’ (2005) work are not unique and similar
outcomes have emerged elsewhere. For example, a qualitative study conducted by Brunner
and colleagues (2012) in Austrian households whose income fell below the poverty line* or
who were at risk of poverty, such as immigrants, single parents, and the long-term
unemployed, found that interviewees (67 per cent of whom were spending more than 10 per
cent of their income on domestic energy) used a range of measures to preserve indoor
warmth, such as sealing leaky windows, using thick curtains, or installing blinds, with some
interviewees sitting directly in front of the radiator to avoid the loss of heat. These findings,
together with those from Harrington (2005), may reinforce evidence that fuel poor

householders find it difficult to provide a socially acceptable living environment, which may

28 This was identified based on EU Statistics on Income and Living Conditions income limits and is equivalent
to €912 for single households (cited in Brunner et al. 2012, p.54).
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further emphasise the reluctance to invite friends and family into the home, potentially

contributing to feelings and experiences of social isolation.

3.3.1.3 Beyond heating: Rationing lighting, hot water, and other energy services

In the previous two chapters, it has been emphasised that fuel poverty does not only
incorporate adequate space heating, but that it also encompasses the inability to afford
adequate energy for lighting, water heating, cooking, and for running all appliances in the
home (Boardman 2010; Thomson 2013; Jones et al. 2016). However, as identified by
Simcock and colleagues (2016), there has been little attention centred on how energy services
— other than heating — are affected in fuel poor households. Studies that have acknowledged
these other elements of fuel poverty have provided a more comprehensive understanding of
the ways in which households can be affected by fuel poverty, illuminating the myriad of
ways that households use coping strategies and behaviours to alleviate fuel poverty beyond
rationing warmth. This reinforces the fact that fuel poverty is not always experienced simply
as a cold home.

Brunner and colleagues (2012) found that, as well as rationing heating, householders
also reduced the use of lighting by not fitting light bulbs in every room and not equipping
chandeliers with all the lightbulbs needed. In some instances, lighting was only used in one
room (normally the main living room) as this was viewed to be sufficient for providing
lighting for adjacent rooms. Furthermore, many households used the TV as the only source of
lighting in the evening. Similarly, others have found that candles are used instead of lights
(National Energy Action 2018c), that lights are not always switched on when necessary
(O’Neill et al. 2006; Longhurst and Hargreaves 2019) and that they are turned off more often
(Day and Hitchings 2009; Hernandez and Bird 2010), endangering “the ability to participate
in the customs that define membership of society” (Petrova 2018b, p.360).

From this wider exploration of fuel poverty beyond a cold home, it has been revealed
that the consumption of hot water is limited (O’Neill et al. 2006; Longhurst and Hargreaves
2019) and that its temperature is lowered (Day and Hitchings 2009). It has also been

documented that households experiencing fuel poverty may not wash their clothing and

62



bedding as much as they would like, and may limit the use of the vacuum cleaner to clean
their home (Harrington et al. 2005; Mummery and Reilly 2010). This may have negative
implications for personal hygiene and household cleanliness, which may lead to anxiety and
stress due to not feeling able to meet social standards and expectations (Longhurst and
Hargreaves 2019). This may further hinder social activities taking place within the home and

may impinge on wider social relations and social activities outside of the home.

3.3.1.4 Self-rationing and self-disconnection: the use of prepayment meters

As mentioned in Chapter 2 (see section 2.6.3.2), despite being associated with higher fuel
costs (Boardman 2010; Hills 2012), PPMs are sometimes the preferred method of paying for
fuel as they provide control over expenditure, particularly for households where budgeting is
important (Boardman 2010; Middlemiss and Gillard 2015). However, there is increasing
knowledge that fuel poor households who use PPMs to pay for their fuel self-ration or self-
disconnect. There is a distinction between these two strategies: self-rationing refers to
limiting energy use as a way of saving money, or restricting expenditure in other areas to be
able to keep the PPM topped-up (Anderson et al. 2010; Mummery and Reilly 2010), whereas
self-disconnection refers to not topping up the meter and as a result, the gas and/or the
electricity supply is interrupted (Mummery and Reilly 2010). These strategies are used for
various reasons, such as controlling expenditure (Brutscher 2012), reducing fuel bills, and
avoiding falling into debt (Speak 2000; Anderson et al. 2010; Doble 2010; Mummery and
Reilly 2010; Radcliffe 2010; Mould and Baker 2017; Snell et al. 2018).

Although self-rationing and self-disconnection offer some financial control, these
strategies have a wide range of negative impacts. Not only do they prevent a household from
heating their home adequately and consistently, but they can impact on the use of all
appliances used in the home, which can have dire consequences. For example, interrupting
the electricity supply may lead to the loss of food stored in refrigerators and freezers
(O’Sullivan et al. 2011). It can also impact on food preparation and cooking (Vyas 2014),
which may alter the types of foods purchased and consumed. Furthermore, self-rationing and

self-disconnection may lead to a temporary lack of hot water (O’Sullivan et al. 2011; Vyas
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2014), which may impact on personal hygiene and on the ability to wash clothes (Vyas
2014), potentially impacting on the ability and desire to socialise through not being able to
meet social expectations (Longhurst and Hargreaves 2019).

Through the adoption of these coping strategies, householders may be left with no
lighting, which can lead to safety issues within the home (Citizens Advice 2018). It may also
affect leisure and lifestyle, discourage social activities within the home, and it may cut off
connections to the outside world if appliances, such as the TV, cannot be used (Mummery
and Reilly 2010). This can have a significant impact on the physical and mental wellbeing of

the householders (Mummery and Reilly 2010).

3.3.2 Strategy 2: Financial measures: Cutting back on essential expenditures

A further group of coping strategies that was identified by Gibbons and Singler (2008) was
that of financial measures, part of which concerned reducing expenditure on essential items
as a way of juggling competing priorities. In some cases, this set of strategies stresses the
notion of prioritising fuel use, where households forgo other essential items, such as food and
clothing, in order to pay for warmth (Harrington et al. 2005; O’Neill et al. 2006; Day and
Hitchings 2009; Cotter et al. 2012).

An area within this set of strategies that has received considerable attention has been
the heat or eat trade-off. This is described as having to choose between heating or eating
(Lambie-Mumford et al. 2015; Snell et al. 2018). However, the literature suggests that one is
not completely forgone in place of another, but that this trade-off is nuanced. In qualitative
work conducted by O’Neill and colleagues (2006), semi-structured interviews revealed how
older women, aged between 61 and 84 years, viewed heating as essential for maintaining
health, stating they would cut back on food expenditure as a way of ensuring adequate
warmth. However, quantitative studies have shown that food expenditure is reduced when
heating requirements increase. Bhattacharya and colleagues (2003) found that, amongst low-
income American families, increases in fuel expenditure in winter led to decreases in food
expenditure by similar amounts. This was associated with statistically significant decreases in

calorie intakes, particularly in households with children, and this was linked to lower levels
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of dietary quality and increased prevalence rates of vitamin deficiencies amongst children and
adults with children. Other quantitative studies have similarly revealed reductions in food
expenditures in cold weather (Beatty et al. 2014a), as well as changes in the quality and
quantity of food (Lambie-Mumford et al. 2015). However, these quantitative studies have not
identified the fuel poor under a fuel poverty definition, but have instead focused only on
shifts in fuel and food expenditure in low-income households (Bhattacharya et al. 2003;
Beatty et al. 2014a), or have used consensual measures®, such as the inability to keep the
home sufficiently warm and damp-free (Lambie-Mumford et al. 2015).

It has also been found that heating and food are rationed simultaneously (Morgan et
al. 1996; Lambie-Mumford et al. 2015), meaning that households can experience a cold home
as well as an inadequate diet. Using a questionnaire survey, Morgan and colleagues (1996)
investigated the impact of the addition of 8 per cent value added tax to fuel bills, which was
added in April 1994 (Boardman 2010), amongst 200 older convalescent patients with a mean
age of 82.2 years who had been admitted to hospital for, predominantly, respiratory and
circulatory diseases. Before admission, almost a third (31 per cent) reduced their heating use
in response to the addition of value added tax to fuel bills, with the majority of patients (64
per cent) unable to keep warm without experiencing financial hardship. This further builds on
evidence detailed in the previous chapter, which suggests that households lack resilience to
rising fuel costs (see section 2.6.3). Furthermore, the authors found that 29 per cent of
patients had reduced expenditure on food before their admission to hospital in order to pay
for fuel bills (Morgan et al. 1996), potentially highlighting aspects of a heat or eat trade-off
and, therefore, food insecurity.

As well as the impact on food, fuel poverty has also been shown to have negative
effects on other types of essential expenditures. Householders have been found to withdraw
from social activities in order to concentrate constrained financial resources on ensuring
adequate warmth in the home (Harrington et al. 2005; Anderson et al. 2010; Cotter et al.

2012; Grey et al. 2017b), with some evidence to suggest that friends and family may also be

25 Consensual measures of fuel poverty refer to those that are self-reported assessments, such as living in a cold
home and being able to pay utility bills on time (Rademaekers et al. 2016).
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reluctant to visit a cold home (Grey et al. 2015a). This provides evidence of a bi-directional
relationship between fuel poverty and social isolation: through not feeling comfortable
welcoming visitors into the home, but also visitors feeling reluctant to visit a cold home.
There is also evidence of other types of expenditures being reduced as a result of
prioritising energy bills to avoid falling into debt, including that related to holidays,
furnishings, clothing, socialising, and transport (Bhattacharya et al. 2003; Harrington et al.
2005; McAvoy 2007; Anderson et al. 2010; Cotter et al. 2012; Royston 2014). As these
expenditures are considered essential expenditures in society (Gordon et al. 2014), the
curbing of these expenditures suggests the presence of material deprivation in fuel poor
households. It has also been found that those living in cold homes cut back on buying school
equipment and reduce expenditure on school trips (Jones et al. 2016), with possible

implications for the educational attainment and socialisation of children.

3.3.3 Strategy 3: Debt incurrence

The final group of strategies for coping with fuel poverty identified by Gibbons and Singler
(2008) that can help understand the wider effects of fuel poverty and how there may be a
relationship with other types of disadvantage concerns the incurrence of debt.

Debt incurrence may occur when coping strategies are not, or cannot be, adopted and
normal spending patterns take place (Kempson et al. 2004; Gibbons and Singler 2008).
Although the literature has indicated that there is a strong aversion to debt amongst fuel poor
households (Anderson et al. 2010), the evidence highlights a lack of resilience to debt accrual
due to competing expenditures on low incomes (Harrington et al. 2005) and a lack of savings
(Anderson et al. 2010), which could help to buffer the effects of high fuel costs. However, the
presence of debt appears to vary between different household types, with households
containing young children showing less aversion towards debt and a strong desire to keep the
home warm to protect the health of the children (Harrington et al. 2005), while older
households have expressed a dislike of debt and have been shown to cut back on other
essential expenditures, such as socialising, to keep up with fuel bills (Day and Hitchings

2009).
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Of particular focus in the fuel poverty literature is the issue of energy debt, which has
been found to be a common issue amongst fuel poor households (Lomax and Wedderburn
2009). In a report by Williams and colleagues (2015), which focused on families with
children, the authors explored the prevalence of energy debt and the reasons why households
fell into energy debt. They found that 24 per cent of low-income households (with an income
of £15,000 a year) had an energy debt, compared to 15 per cent for households earning above
this threshold (Williams et al. 2015, p.9). They found that the primary reason that households
fell into energy debt was due to increases in energy prices (53 per cent), again demonstrating
the lack of financial resilience that households have towards rising fuel costs mentioned in
the previous chapter (see section 2.6.3). This study also identified the various consequences
associated with energy debt, with families that had had energy debt being less likely to be
able to cook a hot meal every day, needing to cut back on food expenditure, having fewer
holidays and family days out, and having to delay the purchase of new clothes and shoes for
the family. These findings suggest that aspects of food insecurity and material deprivation
may exist in these households.

There is also a strong link between energy debt and mental health problems
(Barnardo’s 2012), such as anxiety and depression (Mind 2008). In comparison to households
who could easily pay their fuel bills, those who had difficulty in paying their fuel bills were
four times more likely to suffer from anxiety, depression, or psychological distress, which
have been found to have severe impacts on the ability to socialise (Threlfall 2011), again
building on the many ways that fuel poverty can, directly and indirectly, contribute to social
isolation.

As well as these mental health effects, there is also evidence that energy debt could
affect physical health through the impacts it has on the affordability of food. For example, in
qualitative analysis conducted by Lambie-Mumford and colleagues (2015), it was found that
34 per cent of households in energy debt could not afford to eat a meat or fish meal every
second day, suggesting aspects of food insecurity, and that the greatest effect was observed
amongst those who were repaying energy debt through the use of a PPM. This is the principal

way of repaying energy debt, but it is also associated with the highest fuel costs and could
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therefore potentially worsen a housechold’s fuel poverty status (Boardman 2010) and limit the
availability of financial resources for other essentials.

Debt in fuel poor households is not restricted to energy debt, with studies evidencing
other types of debt, such as credit cards, store cards, loans, and borrowing from family and
friends to pay for energy bills and to pay off debts (Middlemiss and Gillard 2015; Williams et
al. 2015; National Energy Action 2018c). The presence of debt has been found to contribute
to social isolation by limiting the availability of finances for social activities, but also through
the negative impact that debt can have on mental health and on relationships with family and

friends (Mind 2008).

3.4 Identifying gaps in the research

In exploring the literature that has helped to develop this conceptual framework, fuel poverty
and ways of coping with it has been linked with four key areas of disadvantage: food
insecurity, social isolation, material deprivation, and poor educational attainment in children.
However, throughout this chapter, the ways in which fuel poverty has been identified has
been purposely emphasised to draw attention to the myriad of indicators used. This has
included the use of proxies (i.e. a low income), consensual measures, such as living in a cold
home and being able to keep the home damp-free (Anderson et al. 2010; Lambie-Mumford et
al. 2015), and expenditure thresholds (Harrington et al. 2005; Brunner et al. 2012). Although
the use of this wide range of indicators has helped to understand some of the intricacies of
fuel poverty and has highlighted the different ways fuel poverty can be identified and
experienced, a disconnect between objective and subjective assessments of fuel poverty has
been found (Devaliére et al. 2011; Waddams Price et al. 2012; Phimister et al. 2015) and,
apart from a low income (Palmer et al. 2008; BEIS 2020a), there is only limited evidence on
how some of these indicators align with official definitions of fuel poverty (Moore et al.
2012). This makes it difficult to compare findings, especially where indicators used are open
to subjective interpretation, such as whether someone is able to heat their home adequately,

which relies on a perceived level of comfort rather than recommended temperatures.
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Moreover, some studies in this chapter have not identified fuel poverty by definition
or by using objective or subjective assessments, but have simply explored shifts in
expenditure between food and fuel amongst low-income households (Bhattacharya et al.
2003; Beatty et al. 2014a) and this may obscure the understanding of how fuel poverty may
be linked to other forms of disadvantage. This critique of the studies lays the foundation for
the first research gap, noting that there is no consistent understanding of fuel poverty that
underpins the studies presented herein, which makes it difficult to understand whether all
elements of fuel poverty and the different ways of identifying the fuel poor are consistently
linked with other forms of disadvantage.

The second research gap draws on how qualitative studies predominate in this area
and, although they have helped to understand the ways in which other forms of disadvantage
may manifest in fuel poor households through the exploration of the lived experience of fuel
poverty, it is not clear whether relationships between fuel poverty and other forms of
disadvantage identified in these small sample sizes would be observed in the wider

population.

35 Research aims and questions

In drawing on the research gaps that have become apparent through the development of this
conceptual framework, the overarching aim of the thesis is to explore whether other forms of
disadvantage exist in households experiencing fuel poverty. Focusing on three of the four
areas of disadvantage that have been identified through this conceptual framework, the
research questions have been developed with a focus on food insecurity, social isolation, and

material deprivation. These are presented below:

1. How does fuel poverty impact on food insecurity?
2. What are the links between fuel poverty and social isolation?
3. Is there a difference in the order of curtailment of material deprivation items

between fuel poor and non-fuel poor households?
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The importance of these research questions lies in generating a more comprehensive
understanding of the relationship between fuel poverty and other forms of disadvantage to
extend knowledge of the impacts of fuel. This is important from a policy perspective as a
better understanding of the impacts of fuel poverty could help to design better policies that
effectively target those in need.

Drawing on the research gaps, these research questions aim to further explore links
between fuel poverty and other forms of disadvantage using consistent fuel poverty
indicators, therefore, attending to the first research gap. Furthermore, given the limitations of
findings from small sample sizes, these research questions will be explored in larger samples,
extending the quantitative literature in this area and, therefore, filling the second research
gap.

It is so far unclear whether fuel poverty under different definitions impact differently
on other forms of disadvantage and so as well as focusing on these three areas of
disadvantage, a sub-aim of the research is to explore whether the experience of disadvantage
varies under different definitions of fuel poverty, given the important discussions around the
different characteristics captured under the two official definitions of fuel poverty (see

section 2.7).

3.6 Fuel poverty: A conceptual framework

In building a comprehensive overview of fuel poverty in Chapter 2 and understanding how
fuel poverty can impact on different areas of disadvantage within this chapter, it is possible to
identify the factors that have been evidenced to be important in influencing fuel poverty from
the literature presented across these two chapters. Identifying the important factors helps
inform variable selection and the building of the statistical models in the forthcoming
analysis chapters. These factors and their relationship with fuel poverty is illustrated in Figure

3.1 and discussed thereafter, again making reference to the literature.
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Figure 3.1: A conceptual framework of the important factors influencing fuel poverty
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3.6.1 Spatial location

Chapter 2 highlighted differences in the rates of fuel poverty within each country of the UK
(see Figure 2.1). In part, this is linked to differences in the ways that fuel poverty is measured,
but there are also certain characteristics that contribute to differences in fuel poverty rates
across the UK, such as the degree of rurality, dwelling type, and fuel type. Within Figure 3.1,
“spatial location” has been linked to “dwelling type”, “tenure”, and “fuel type”. These factors
were identified in Chapter 2 as contributing to different rates of fuel poverty in urban and rural
areas (Baker et al. 2008; Preston et al. 2014; Ministry of Housing Communities & Local
Government 2018; Robinson et al. 2018). Dwellings in rural areas tend to be less energy
efficient than those in urban areas (Baker et al. 2008; Boardman 2010), which may lead to
increased fuel bills (BEIS 2015), thereby increasing the vulnerability to fuel poverty.

Chapter 2 also highlighted how differences in the concentration of different tenures
between urban and rural areas influence the spatial distribution of fuel poverty. The private-
rented sector, for example, is more concentrated in urban areas and this type of tenure is
associated with the least energy efficient dwellings (Emden et al. 2018) and the highest
required fuel costs (BEIS 2020), which increases the risk of fuel poverty. However, not only
does tenure influence energy efficiency, but it also influences the method of fuel payment
available to the household. A consistent finding in the literature is that PPMs are most
prevalent in the private-rented and social housing sector and are typically associated with the
highest unit cost of fuel (Boardman 2010; Hills 2012; Ofgem 2020a). A report by Ofgem
(2014) found that the highest rates of fuel poverty are amongst households who pay for their
fuel using PPMs.

There are also differences in fuel types between urban and rural households due to
poorer gas infrastructure in rural areas. As such, the use of oil is more prevalent in rural areas
and this is associated with higher costs compared to gas and electricity (Boardman 2010;
Preston et al. 2014). This has been linked to higher rates of fuel poverty in rural areas (BEIS
2020).
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3.6.2 Household composition

This chapter has drawn on the literature that demonstrates that different heating strategies are
employed by different household types and that these can alter the risk of fuel poverty. For
example, Anderson at al. (2012) showed that rationing warmth varied across different
household types. This strategy was significantly more prevalent among single parent
households (75 per cent), couples with children (70 per cent) and households without children
under pensionable age (69 per cent for both single adults and couples) compared to households
over pensionable age (single adults, 47 per cent; couples without children, 53 per cent). Other
literature has shown that households with children tend to be more reluctant to ration fuel and
are less averse about going into debt in order to preserve the health and wellbeing of their
children (Harrington et al. 2005; Longhurst and Hargreaves 2019). These behaviours and
strategies can both increase and decrease the cost of bills and can therefore alter the risk of

falling into fuel poverty (Harrington et al. 2005; Adam and Monaghan 2016).

3.6.3 Demographic characteristics

Government statistics show that the rates of fuel poverty differ by age, economic status, and
ethnicity (DECC 2015; BEIS 2020). This is also evidenced in the literature. For example, in
Chapter 2 it was demonstrated that minority ethnic households used energy in different ways
and heated rooms to higher temperatures (Todd and Steele 2006), potentially increasing the
risk of fuel poverty. Wright (2004) found that older participants (aged between 60 and 90)
turned their heating off for a number of hours during the day in winter despite believing that
keeping warm was very important. In part, this was driven by worries around the cost of fuel
but also a perception that economising on heating was a virtue. In contrast, compared to
younger age groups, Anderson et al. (2012) found that older residents in low income
households were less likely to ration energy use. As well as the strategies adopted by different
household types, these studies show that these strategies may also vary by age and could

therefore alter the risk of fuel poverty for different age groups.
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Work by Ahmed (2013) showed that household characteristics can impact on the odds
of being fuel poor. Through the use of logistic regression, it was found that the economically
inactive, unemployed, and retired had higher odds of being fuel poor compared to those who
were employed. This could be linked to lower incomes in these groups and more time being
spent at home (BEIS 2020). Those with disabilities may have different energy requirements
and different patterns of energy use (Snell et al. 2014), which can impact on the cost of fuel
bills that may then increase the risk of fuel poverty.

There is also a relationship between demographic characteristics of the householders
and fuel poverty through the impact that these may have on income. Fuel poverty tends to be
concentrated amongst households with the lowest incomes (DECC 2015b; BEIS 2020a) and
incomes tend to be lower amongst certain demographic characteristics, such as non-white
ethnic groups (DWP 2019), those with disabilities or a longstanding illness (Snell et al. 2014),
and those who are unemployed (BEIS 2020). Income directly affects the affordability of fuel

and could make a household vulnerable to fuel poverty.

3.7  Chapter summary and conclusions

This chapter has presented a conceptual framework, which has collated and synthesised the
qualitative and quantitative literature to shed light on the links between fuel poverty and other
forms of disadvantage. This has provided a gateway through which a much broader
understanding of fuel poverty can be sought and has laid the foundations for the research
presented within this thesis. This framework has not only reinforced the importance of
adequate warmth for aspects beyond physical and mental health, but it has also drawn links
between fuel poverty and other forms of disadvantage, including how it impacts on obtaining
an adequate diet, how it can impair the maintenance of social networks, and how it can affect
the standard of living through curbing essential expenditures. This has helped to develop a

more holistic understanding of fuel poverty and its effects.
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Through exploring the literature in this way, two research gaps have been identified.
The first emphasises the lack of consistent fuel poverty definitions within studies, which
makes it difficult to draw consistent links between fuel poverty and other forms of
disadvantage, and the second focuses on the small sample sizes from which findings have
emerged, given the predominance of qualitative research in this field. Although qualitative
studies have helped to explain how fuel poverty may be linked with other forms of
disadvantage, it is not clear whether these identified relationships would exist in the larger
population. These research gaps have been pulled together to guide the research direction,
which aims to explore the relationship between fuel poverty and other forms of disadvantage
using consistent definitions of fuel poverty in larger sample sizes, extending the quantitative
work in this field. A conceptual framework of the hypothesised links between the factors that
have been identified in the literature to have an impact on fuel poverty has also been presented
and discussed. This will become of importance as the thesis moves to the analysis chapters,
particularly to inform the model-building in Chapter 5.

In the chapter that follows, the methodology used to answer the research questions that
have been developed in this chapter is detailed and justified, the data sources are described,

and the guidelines for data cleaning are presented.
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Chapter 4| Methodology, Data sources, & Methods

4.1 Introduction

In the previous chapter, it was indicated that qualitative inquiry comprises the weight of
evidence that has illuminated links between fuel poverty and other forms of disadvantage. This
has revealed how other types of energy services play a role in the experience of fuel poverty
and, from this, it is understood that fuel poverty does not always manifest as a cold home, but
that its experience is dependent on a range of complex decision-making processes, which can
be linked to priorities or needs (Harrington et al. 2005; O’Neill et al. 2006; Anderson et al.
2010). This is significant as it widens what is understood by fuel poverty and its experiences
beyond the simple relationship between a cold home and poor health. However, qualitative
research has, in part, contributed to the research gaps identified in the previous chapter (see
section 3.4), with the various ways of identifying the fuel poor in the studies presented making
it difficult to draw consistent associations between fuel poverty and other forms of
disadvantage and to understand whether the relationships identified in the small samples
would exist in the larger population.

In light of these research gaps, a secondary quantitative approach was deemed the most
suitable methodology within which to conduct the research, which explores whether fuel
poverty is associated with other forms of disadvantage in the wider population and — if these
relationships exist — whether they are moderated by different definitions of fuel poverty. As a

reminder, the research questions are re-stated below:

1. How does fuel poverty impact on food insecurity?
2. What are the links between fuel poverty and social isolation?
3. Is there a difference in the order of curtailment of material deprivation items

between fuel poor and non-fuel poor households?
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4.2  Chapter outline

This chapter begins by conceptualising and defining fuel poverty for the purpose of the
research and this is followed by a brief discussion of the use of a secondary quantitative
approach to answer the research questions, providing a detailed justification for its use and
drawing on its ability to fill the research gaps. The datasets selected for the analysis (The
Living Costs and Food Survey (LCFS) and Understanding Society: The UK Household
Longitudinal Study (UKHLS)) are then described and their suitability for answering the
research questions is emphasised.

From section 4.7 onwards, the chapter focuses on the procedures that were applied
consistently across the LCFS and UKHLS datasets throughout the analysis and so they are
contained herein to avoid repetition in each of the individual analysis chapters. Firstly, section
4.7 provides information on income and fuel expenditure data within the LCFS and the
UKHLS and systematically describes the data cleaning procedures that were implemented
throughout the research for these data. The construction of the fuel poverty indicators used
throughout the analysis is then detailed in section 4.8, defining key concepts along the way.
The final section (section 4.9) gives attention to how the weights for analysis of the LCFS and

the UKHLS datasets were selected for different parts of the analysis.

4.3  Conceptualising and defining fuel poverty

In its original conceptualisation put forward by Isherwood and Hancock (1979) and later
reinforced by Boardman within the 10 per cent definition (Boardman 1991; Boardman 2010),
fuel poverty was understood as an issue of disproportionate fuel costs, where lower income
households spent a greater proportion of their income on fuel (around twice the median). The
notion of disproportionate fuel costs is still captured by Hills’ LIHC indicator, with the fuel
poor having high fuel expenditures that leave their residual income below the poverty line.
Both of these fuel poverty indicators were described in Chapter 2 (see section 2.4). The

research within this thesis uses this conceptualisation of fuel poverty so that those spending
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disproportionately on domestic fuel, which is inclusive of all energy used in the home (i.e.
energy for lighting, for heating water, for cooking, and for all appliances used in the home, as
well as for space heating), are classified as fuel poor. Using this conceptualisation, it becomes
possible to investigate whether spending disproportionately on domestic fuel impacts on other
essential expenditures within the context of the three areas proposed in the research questions:

food insecurity, social isolation, and material deprivation.

4.3.1 Defining fuel poverty

Drawing on the first of the research gaps detailed in section 3.4, the literature in the previous
chapter presented various ways that fuel poverty has been defined, which has made it difficult
for a consistent understanding of the links between fuel poverty and other forms of
disadvantage to be made. It was also noted in the previous chapter that it was not clear
whether different definitions of fuel poverty alter the relationship with other forms of
disadvantage. This formed the sub-aim of the research.

For the purpose of the research, two indicators of fuel poverty were employed. These
are based on official definitions of fuel poverty currently used in the UK to produce fuel
poverty statistics: Boardman’s 10 per cent definition and Hills’ LIHC indicator, providing two
objective measures that are not altered by subjective interpretations of how a household
perceives their fuel poverty status. These definitions have been detailed in Chapter 2 (see
section 2.4), but, in brief, the 10 per cent definition classifies a household as fuel poor if they
need to spend more than 10 per cent of full income™ on fuel (Boardman 2010), and the LIHC
indicator considers a household fuel poor if they have required fuel costs that are above the
median level and if paying for these leaves a household’s residual income AHC below the
official poverty line’" (Hills 2012). Households that are spending to these thresholds — and are,

therefore, considered to be paying disproportionate fuel costs — are the focus of this research

30 This includes basic income (i.e. all income excluding any income directly related to housing), Housing Benefit,
income support for mortgage interest, and Council Tax Benefit (Boardman 2010).
31 This is defined as 60 per cent of the median equivalised disposable household income AHC.
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and thus, the constructed indicators are based on actual fuel expenditure rather than modelled
fuel expenditure.

Using indicators based on the two official definitions of fuel poverty was not an
attempt to determine which best-captured fuel poverty but served as a way of examining how
differing constructions of fuel poverty indicators can change the relationship between fuel
poverty and other forms of disadvantage. The impact of different components within the 10
per cent definition and the LIHC indicator was briefly evidenced in Chapter 2 (see section
2.7), where the literature presented showed that different measures of income and the use of
equivalised income and equivalised fuel costs change the characteristics of the fuel poor under
different fuel poverty indicators. However, although there is some literature that shows that
how fuel poverty is experienced can be different under different definitions of fuel poverty
(Palmer et al. 2008; Waddams Price et al. 2012; Deller et al. 2021), it is so far unclear whether
these compositional differences alter the relationship between fuel poverty and other forms of

disadvantage.

4.4 Using a secondary quantitative approach: justifications and limitations

The literature in the previous chapter demonstrated that fuel poverty has been explored
through qualitative and quantitative approaches. There are distinct differences between these
approaches, which are often understood as representing two different worldviews
(Hammarberg et al. 2016). A worldview is defined as “a basic set of beliefs that guide action”
(Guba 1990, p.17) or “a general philosophical orientation about the world and the nature of
research that a researcher brings to a study” (Creswell and Creswell 2018, p.44). It includes
the epistemological (i.e. “how we know what we know”) and ontological (i.e. “the nature of
reality”) aspects of the research (Creswell and Creswell 2018, p.60). These form the
foundations of research and provide guidelines for how it is conducted. Bearing in mind the
research gaps identified in the previous chapter and the aim of the research, which is to

explore the relationship between fuel poverty and other forms of disadvantage in the wider
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population using consistent fuel poverty indicators, this research is conducted from a
postpositivist approach. Postpositivism is a worldview that states that knowledge is “based on
careful observation and measurement of the objective reality” (Creswell and Creswell 2018,
p.44). From this epistemological perspective, a secondary quantitative approach was deemed
the most suitable for the research task.

Secondary data analysis is often referred to as “the re-analysis of data for the purpose
of answering the original research question with better statistical techniques, or answering new
questions with old data” (Glass 1976, p.3). Using a secondary quantitative approach provides
several advantages over using qualitative methodologies that help to fill the research gaps
identified in section 3.4 and to answer the research questions in section 4.1. Firstly, as an
attempt to resolve the issue of the inconsistency of applied fuel poverty indicators in the
literature, which formed the first research gap, a secondary quantitative approach facilitates
the consistent application of these indicators. This fulfils the reliability measure of quality in
quantitative research, which refers to the ability of a measurement instrument to produce
consistent results (Heale and Twycross 2015) and is one of the fundamental elements in the
evaluation of a measurement instrument. This means that findings are compatible and can be
compared.

Secondly, using secondary quantitative data provides access to a large and nationally
representative sample (Smith 2008). The use of large datasets makes it possible to investigate
whether the relationship between fuel poverty and other forms of disadvantage exist on a
wider scale, filling the second research gap, which stated that the small sample sizes used in
the qualitative literature made it difficult to understand whether the identified relationships
existed in the larger population. Furthermore, the use of a large and nationally representative
dataset enables findings to be generalised to the wider population (Smith 2008).

In spite of these advantages and its suitability for conducting the research, secondary
data analysis also has some disadvantages. Even though there is a time-saving element in

using secondary data compared to the collection of primary data, there is often an
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underestimation of the time needed to become familiar with and to understand the oftentimes
complex nature of the data. In addition, not all variables that are necessary to conduct the
research may be present in the dataset (Bryman 2012) and this may limit the scope of research
possibilities. However, secondary data analysis does reduce the costs and resources associated
with conducting research (Smith et al. 2011) and provides the most suitable approach for

filling the research gaps and answering the research questions.

4.5 Identifying appropriate data sources for conducting the research

It is evident from the research questions stated in section 4.1 that diverse aspects of
disadvantage are considered (i.e. food insecurity, social isolation, and material deprivation),
demonstrating the breadth of data needed for them to be answered, as well as the need for
income and fuel expenditure data to be able to identify fuel poverty.

The UK Data Service (2020a) provides a source of publicly available, high-quality
data from trusted research organisations and through this service it was identified that the
Living Costs and Food Survey (LCFS) and Understanding Society: The UK Household
Longitudinal Study (UKHLS) would be suitable for this research. Both data sources provide
large and nationally representative samples and contain detailed information on income and
fuel expenditure, which was needed for fuel poverty indicators to be constructed, as well as a
breadth of data that would allow each of the research questions to be addressed. Furthermore,
these datasets contain a wide range of other variables and their inclusion as control variables
can help to account for the complexity of the social world, which could help to better
understand the underlying factors in identified relationships. A brief description of each
survey and how each one was used to answer the research questions is provided in the
following subsections and the reader is directed to further information and guidance on each of

the surveys.
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4.5.1 The Living Costs and Food Survey: a brief description

The Living Costs and Food Survey (LCFS) is a voluntary, repeated cross-sectional and
nationally representative survey and is the most significant consumer survey in the UK,
collecting information on the cost of living and the expenditure patterns of approximately
5,500 private households across the whole of the UK throughout each year (Bulman 2017).

The LCFS is a source of economic and social data used for understanding society and
planning for its needs, and data from this survey provide important information on household
spending patterns for the derivation of price indices (Brewer and O’Dea 2012) as well as
details of food consumption and nutrition for Defra (Bulman 2017). The LCFS replaced the
Expenditure and Food Survey in 2008, which had been formed through combining the Family
Expenditure Survey* and the National Food Survey in 2001 (UK Data Service 2020b).

The LCFS collects information in two ways. Firstly, interviews are conducted with
individual household members aged 16 and over to gather information about the composition
of the household, regular items of household expenditure, and income from employment,
benefits, and assets (Bulman et al. 2017). Secondly, following the interview, all adults and
children within the household are asked to keep an expenditure diary where all expenditure is
recorded for the subsequent two weeks and where till receipts for household food purchases
are attached to ensure minimal under-reporting (Defra 2014). Children aged 7 to 15 years are
provided with a simplified version. Full details of the survey are provided by Bulman and
colleagues (2017).

The change in methodology for the collection of fuel expenditure data from 2013
onwards mentioned in Chapter 2 (see section 2.11) (from respondents recording fuel
expenditure in their diaries to the collection of this information through the household

interview (ONS 2018a)), meant that fuel expenditure data collected prior to 2013 were not

32 This survey was used by Isherwood and Hancock (1979) and Boardman (1991) in their analysis of fuel
expenditure data.
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comparable. As such, the LCFS datasets between 2013 and 2015/16> were downloaded and
the data were pooled to increase the sample size (Defra and ONS 2019; Defra and ONS 2020;
ONS and Defra 2020).

As well as collecting information on income and fuel costs, the LCFS collects detailed
information on food expenditure and the types of foods purchased and so was appropriate for
answering the first research question, which focuses on the relationship between fuel poverty

and food insecurity.

4.5.2 Understanding Society: The UK Household Longitudinal Study: a brief description
Understanding Society: The UK Household Longitudinal Study (UKHLS) is a nationally
representative survey conducted in the UK by the Institute for Social and Economic Research
at the University of Essex (University of Essex: Institute for Social and Economic Research
[no date][a]). It provides high-quality longitudinal data on a variety of topics such as income,
education, social networks, and health and wellbeing, allowing for research opportunities
within and across a wide range of disciplines (Knies 2018).

The UKHLS began in 2009 with members belonging to approximately 40,000
households at wave 1 and, from wave 2 onwards, it incorporated those who were still active in
the British Household Panel Survey™ at wave 18 (Knies 2018). Although typically face-to-
face interviews are conducted, a small number of respondents were interviewed over the
phone from wave 3, and from wave 7 a proportion of the sample provided their information
through a web interview (Knies 2018). Each wave covers a 24-month period and respondents
are interviewed once a year at around the same time each year. Further information on the

survey is provided by Knies (2018).

33 Up until 2014, the LCFS was conducted on a calendar year basis, but in 2015, this was changed to a financial
year (April 2015 — March 2016).

34 This was a longitudinal multi-purpose study that began in 1991 (University of Essex: Institute for Social and
Economic Research [no date][b]).
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Waves 1 to 7 of the UKHLS (University of Essex: Institute for Social and Economic
Research 2020), covering the years between 2009 and 2017, were available at the time of
analysis and were downloaded and used for answering the research questions®™. As well as
income and fuel expenditure data needed to construct fuel poverty indicators, the UKHLS
collects information on aspects related to social isolation and material deprivation and so was

used to answer research questions 2 and 3, respectively.

4.6 Ethical approval
Ethical approval for conducting the research was obtained from the School of Social Sciences

Research Ethics Committee of Cardiff University (reference: SREC/1988).

4.7 Data cleaning procedures: income and fuel expenditure data

Before constructing the two fuel poverty indicators to be used throughout the research, it was
important to firstly inspect the data and to deal with any issues presented. This section details
how income and fuel expenditure data is collected in the LCFS and the UKHLS and the
procedures used for cleaning these data, describing how they were adjusted for inflation and
how some of the issues associated with income data collected through these household surveys

was dealt with.

4.7.1 The collection of income data in the LCFS and the UKHLS

Income is a vital component of the research presented within this thesis as it is needed to
construct both of the fuel poverty indicators and thus needed to identify the fuel poor. The
LCFS and the UKHLS collect income data from all adult members (aged 16 and over) of the
household. This includes income from all sources, including that from earnings, benefits,

allowances, and other sources, such as educational grants and rent from tenants (Bulman et al.

% However, wave 1 of the UKHLS was not used due to concerns about income data and this is described further
in section 4.7.3. Wave 2 of the UKHLS was dropped from the analysis as questions about the payment method
for fuel (specifically gas and electricity) were only asked from wave 3 onwards.
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2017; Knies 2018). Individual incomes are then combined so that an estimate of household
income can be computed. In the UKHLS, this is provided as an annual value whereas in the
LCFS, a weekly average is provided. Unless otherwise stated, full income was used
throughout the analysis chapters to make like-for-like comparisons between groups and
surveys. As income support for mortgage interest was not available in the UKHLS, full

income was composed of net income™, Housing Benefit, and Council Tax Benefit.

4.7.2 Adjusting income for inflation

As the LCFS and UKHLS datasets span a number of years, adjusting income data was
important for a meaningful comparison of the data to be made between survey years. To do
this, the Consumer Prices Index including owner-occupiers’ housing costs (CPIH) was used.
This became the official measure of inflation in March 2017, replacing the Consumer Prices
Index (CPI) (ONS 2017b).

Like the CPI, the CPIH can be thought of as a basket of goods containing all the goods
and services bought by a household and the CPIH estimates changes to the total cost of this
basket (Payne 2016). However, unlike the CPI, the CPIH considers the housing costs of
owner-occupiers, which includes the costs associated with owning, maintaining, and living in
one’s home, as well as council tax (ONS 2018b). These costs are estimated using a rental
equivalence approach, i.e. the rent paid for an equivalent house in the private sector as a proxy
for the costs faced by an owner-occupier (Restieaux 2013). These costs are an important
addition as they are a significant component of household expenditure (ONS 2017b).

CPIH reference tables were downloaded from the ONS (2020a) and the following
formula was used to adjust for inflation (i.e. to convert nominal values to real values) using

2016 as the base year to facilitate direct comparisons between the datasets:

% Net, or disposable, income is defined as the total household income following deductions for income tax,
National Insurance contributions, and receipt of state benefits and tax credits (Bulman et al. 2017; Knies 2018).
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Equation 4.1: The formula used to adjust for inflation

Income x (CP'H base year/CP'H year)
Source: Thompson 2009

Using this formula and the overall index inflation factors provided by ONS in their reference

tables (ONS 2020a) produced income values that reflect real values of income in 2016.

4.7.3 Addressing the problems of low income collected through household surveys

After adjusting for inflation and before using the income data contained within the LCFS and
the UKHLS datasets, it was important to acknowledge and address the issues associated with
income data collected through household surveys, particularly at the lowest end of the
distribution.

Despite being important for many policy issues and being the principal way of
identifying poverty (Brewer et al. 2017), income data collected through household surveys is
well-known to poorly-reflect living standards at the lowest end of the income distribution, at
around the 2" percentile (Brewer et al. 2006; Brewer and O *Dea 2012; Brewer et al. 2017).
Work by Brewer and colleagues (2017) found that those with the lowest incomes in the LCFS
had expenditures that far exceeded their incomes, with levels similar to those at the median
level of the population. Although consumption-smoothing may partially explain this through
using savings or accruing debt, the authors suggest that this is predominantly attributed to
under-recording components of income, arguing that there is a mismatch between the amount
of cash transfer payments that the government reports paying out and those recorded by UK
household surveys (Brewer et al. 2017). Similar findings have been documented for household
surveys conducted elsewhere (Meyer et al. 2003; Lynn et al. 2012; Meyer and Mittag 2019).

There were two particular concerns regarding income data in the LCFS and the
UKHLS datasets. Firstly, substantially lower incomes were recorded at wave 1 of the UKHLS

when compared to later waves. Barnes et al. (2015) suggest that this was due to mis-recording
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sources of income in this wave, particularly from benefits and pensions. As such, the decision
was taken to not use this wave of data in the analysis. Secondly, a further concern was the
income related to self-employment in both datasets as there is evidence to suggest that those
who are self-employed under-report their income in household surveys (Meyer et al. 2003;
Hurst et al. 2010; Brewer et al. 2017). This under-reporting has been linked to challenges in
collecting information on this type of income due to the irregular nature of earnings from self-

employment and the difficulty of allocating them to a specific period of time (Athow 2017).

4.7.3.1 Winsorising income data

As a way of overcoming problems associated with income at the lowest end of the
distribution, the decision was taken to winsorise the income data. Winsorisation, also known
as top- or bottom-coding, can be thought of as a particular form of income imputation, where
values above or below a chosen threshold are replaced by the mean of that threshold (Van
Kerm 2006).

Following the work of Brewer and colleagues (2017), income data in both datasets
were winsorised at the 2" percentile, which is the point at which the authors showed that
median expenditure rises with income”. It was also noted that the LCFS winsorises income
data at the 96" percentile as a way of protecting the identity of those receiving high incomes
(Ceraolo 2016) and so the same percentile was used for winsorising high incomes in the
UKHLS™. Applying the same percentiles for winsorisation across both surveys could help to
determine differences in incomes between both surveys, an outcome that can affect the rates of

fuel poverty.

37 This resulted in the lowest weekly full income values being £87.88 per week in the LCFS and £121.62 per
week in the UKHLS.

38 This resulted in the highest weekly full income values being £1,674.54 per week in the LCFS and £1,744.04
per week in the UKHLS.
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4.7.4 The collection and adjustment of fuel expenditure data in the LCFS and UKHLS
To create the fuel poverty indicators to be used throughout the research, it was firstly
important to understand how fuel expenditure data was collected in the LCFS and the UKHLS
datasets so that the constructed fuel poverty indicators were comparable across the datasets,
fulfilling the first research gap identified in Chapter 3 (see section 3.4). As noted in Chapter 2,
since 2013, the LCFS collects data on fuel expenditure through a questionnaire administered at
the household interview, having moved away from collecting this data through the
respondent’s expenditure diary. This methodology now aligns with that used by the UKHLS.

Despite fuel expenditure data being collected in the same way across both surveys, the
period for which it is collected differs. The LCFS asks households how much they paid on
their last bills and the period this covered, making reference to fuel bills. For those using
PPMs, households are asked about their last payment and the period this usually covers. For
purchases of other types of fuels, such as oil or solid fuel, expenditure information is collected
for the last three months prior to the interview (ONS 2018a). An estimate of total domestic
fuel expenditure is then provided as a weekly average. In contrast, the UKHLS collects fuel
expenditure information on an annual basis based on expenditure in the previous year up until
the point of the household interview (Knies 2018). Unlike the LCFS, the UKHLS provides
annual fuel expenditures on each type of fuel used in the home: gas, electricity, oil, and other
fuels, which includes solid fuel.

In light of the different periods for which fuel expenditures are recorded in the surveys,
a total fuel expenditure variable was firstly created using the UKHLS data by adding the
expenditures on all different types of fuels used in the home. Secondly, this variable was
divided by 52 in order to estimate average weekly fuel expenditure to ensure that a direct
comparison between fuel expenditure in the LCFS and the UKHLS could be made. All
domestic fuel expenditures were adjusted for inflation using the inflation factors for
Electricity, gas, and other fuels provided by the ONS (2020a) and the formula presented in

Equation 4.1, using 2016 as the base year to facilitate direct comparisons between the datasets.

88



4.7.4.1 Winsorising fuel expenditure data

It was noted that a small number of households had extremely high fuel expenditures — over
£300 a week — in both datasets. High fuel expenditures were linked to heating oil purchases,
which may have been made at around the time of survey participation. Unlike gas and
electricity, the heating oil market is not regulated meaning that there is a lack of consumer
protection and transparent pricing (Baker et al. 2008). This means that customers are not
protected from sudden price fluctuations, which are driven by the price of crude oil, and costs
increase when demand is higher, such as in winter months (Richards and Bolton 2013).
Instead, households often choose to pay for heating oil upfront in periods of the year when it is
cheaper, such as in the summer. To account for these “lumpy” fuel purchases, fuel expenditure

in both datasets was winsorised at the 97" percentile®.

4.8  Creating the fuel poverty indicators: the use of actual fuel expenditure
Once the cleaning procedures for income and fuel expenditure data were completed, the fuel
poverty indicators were created. As mentioned earlier in the chapter (see section 4.3.1), two
fuel poverty indicators based on the two official definitions of fuel poverty currently used in
the UK were applied throughout the research. This was to investigate whether a relationship
between fuel poverty and other forms of disadvantage existed under these definitions and
whether any relationships identified were moderated by two different indicators. The methods
used to create these indicators are detailed in the following two subsections (sections 4.8.1 and
4.8.2).

Given that the definitions of fuel poverty used throughout the research classify
households as fuel poor if they are paying disproportionate fuel costs, the two fuel poverty
indicators were created based on actual fuel expenditure - a method that has been used in

previous studies (Burholt and Windle 2006; Jamasb and Meier 2010; Devaliére et al. 2011;

39 Median fuel costs per week were the same across both datasets: £21.61 in the LCFS and £21.61 in the UKHLS.
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Waddams Price et al. 2012; Phimister et al. 2015; Roberts et al. 2015; Deller et al. 2021). As
noted in Chapter 2, using actual fuel expenditure to identify fuel poor households has
traditionally been viewed as a poor indicator of fuel poverty as it risks overlooking those who
may be under-spending or rationing fuel as a way of coping with disproportionate fuel costs
(Hirsch et al. 2011; Moore 2012) and may, therefore, risk underestimating the numbers in fuel
poverty (Thomson 2013). However, using actual fuel expenditure can help to understand fuel
poverty more completely by shedding light on the impact on households whose actual fuel
expenditures are considered disproportionate and who may then forgo or reduce expenditures
in other areas (Hirsch et al. 2011). These disproportionate fuel costs may not be adequately
captured in modelling procedures due to overlooking those who may need to spend above their
modelled fuel costs (Middlemiss 2016) because of higher energy requirements, or different
patterns of energy use, or cultural needs, for example.

Using the constructed indicators, fuel poverty was identified at the household level.
This is the most appropriate level to explore fuel poverty given that it is how national statistics
on fuel poverty are presented (see DECC 2014a; BEIS 2020a, for example). In line with all
government household surveys, the LCFS and UKHLS define a household as “one person
living alone or a group of people who either share living accommodation or share one meal a
day and who have the address as their only or main residence” (Bulman et al. 2017, p.14;
Fisher et al. 2019, p.9). Any households with zero fuel expenditure were excluded from the
analysis as it was not clear whether zero expenditure on fuel was an accurate record or
whether the respondent could not remember how much they had spent during the data
collection period and did not have fuel bills or receipts for top-ups to refer to. However, given
that these households constituted less than 1 per cent of households in the LCFS and UKHLS

datasets, their exclusion had a minimal impact.
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4.8.1 The 10 per cent indicator

The 10 per cent indicator is based on the original quantified definition of fuel poverty
presented by Boardman in the early 1990s (Boardman 1991). This has been discussed in more
detail in Chapter 2 (see section 2.4.1). In brief, it considers a household to be fuel poor if it
needs to spend more than 10 per cent of its income on domestic fuel. The indicator is based on
full income, which is basic income including Housing Benefit, Council Tax Benefit and
income support for mortgage interest (Boardman 2010; DECC 2020a). However, given that
the research is focused on those with disproportionate fuel costs, instead of using a need to
spend measure this indicator classifies a household as fuel poor if its actual expenditure on

fuel is more than 10 per cent of its full income.

4.8.2 The Alternative Fuel Poverty indicator

The Alternative Fuel Poverty (AFP) indicator is based on the concepts of Hills’ LIHC
indicator and, like the 10 per cent indicator described in the previous subsection, presents an
actual expenditure-based version of this. The LIHC indicator classifies a household as fuel
poor if their modelled fuel costs are above the national median and if their income AHC falls
below the poverty line (defined as 60 per cent of the median equivalised household income
AHC) after paying for these (Hills 2012). To create an actual expenditure-based version of
this, the guidance provided by BEIS (2020b, pp.59-63) was used and included identifying
households whose fuel bills were above the national median (based on actual fuel expenditure
in each dataset) and whose residual incomes fell below the poverty line after paying these. The

creation of these two key aspects of this indicator is detailed in the following two subsections.

4.8.