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Abstract

The ongoing transition of the energy system are altering the way energy is produced,
distributed and consumed. It has the promise of increased energy democracy and more
distributed decentralised developments and benefits. Yet, not everyone or every place has
equal access to these transition opportunities. Access to energy is already precarious for
some households leading to what is conceptualised in literature as energy vulnerabilities
and energy injustice. However, little explored remains how the nature of place — in its
interplays with social, economic and political factors — impacts upon energy

vulnerabilities and energy transition.

This thesis fills this gap by exploring energy transition experiences in sub-regional
peripheries of South Wales, illuminating the interplay between vulnerability,
peripherality and transition. It does so by adopting an energy justice and spatial justice
framework, a qualitative case study methodology and mixed research methods including
interviews, personal observations, document and secondary data analysis. The research
demonstrates how drivers of energy vulnerabilities (such as difficulty in affording and
accessing energy) are place-specific and defined by factors associated with
peripheralization: lack of agglomerative advantage, political peripheralization, sparse and
shrinking population, poor energy infrastructure, high energy costs, high costs of living,
dependence on external investment, limited employment opportunities and low incomes.
Peripheralization is a self-reinforcing circular process, driven by disadvantageous
political, symbolic, economic processes manifest spatially. The mutually reinforcing
circles of peripheralization and energy vulnerabilities limit economic, political and social
capacity to transition and restrain transition benefits.

Research findings overall elucidate the production of spatially contingent energy
vulnerabilities, thus also making contribution to the advancement of energy vulnerability
and transition literature. It is also shown that geographic processes influence transition
mode, trajectory and outcomes. Policy implications are identified, including the
importance of recognising that energy vulnerability is influenced by place-specific factors
currently unaccounted for in fuel poverty policy.
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Chapter 1. Introduction

Energy justice calls for the fair and equitable distribution of costs and benefits for all
throughout the energy system. Yet energy systems all over the world are misaligned with
this concept leaving many people deprived of the energy they need, unable to take
advantage of opportunities for benefits, and/or more likely to incur other costs. In the UK
it is estimated that there are approximately 3.65 million households that are currently fuel
poor (Department for Business Energy and Industrial Strategy [BEIS] 2018a), living
without the energy they need to access fundamental services such as heat, light, cooked
food and transportation. Consequently, they are at higher risk of poor physical and mental

health, poor educational attainment, and social exclusion.

Fuel poverty is now a political concern (Hills et al. 2013; Boardman 2015). However,
despite illuminating the risks associated with energy deprivation and enabling formal
assistance to many households in fuel poverty, the concept is narrow, focusing on causes
of deprivation at the point of energy consumption, or ‘end-use’. In this way, policy
interventions have enjoyed limited success and unfortunately while recognising many
people at risk, still overlook many others. Similarly, the concept of ‘energy poverty’ used
mostly to conceptualise energy deprivation in the global south due to mainly
infrastructural limitations has been critiqued for its narrowness (Bouzarovski 2013).
Energy vulnerability is a more comprehensive concept, combining elements of fuel
poverty and energy poverty (Day & Walker 2013; Bouzarovski et al. 2014). It is
conceptualized as “the propensity of an individual to become incapable of securing a
materially and socially needed level of energy service in the home” (Bouzarovski et al.
2014, p.10). In this way it differs from fuel poverty and energy poverty, which are
outcomes of precarious energy contexts, instead, exploring and highlighting the multiple
factors that create such precarious contexts. Energy vulnerability comprises six drivers;
access, affordability, flexibility, energy efficiency, needs and practices (Simcock &
Petrova 2017). As such, energy vulnerability expands fuel poverty considerations to be
able to include more nuanced factors such as climate, energy networks and socio-cultural
practices while still including factors accounted for in fuel poverty, such as building

structures and energy price.

However, while energy vulnerability accounts for multiple socio-economic structures that

make accessing energy precarious, it does not necessarily address the differential



influence of place and space — in other words, the geography of vulnerability. It is
important that this aspect of energy vulnerability is understood as people, communities
or places may be more or less energy vulnerable depending on their spatial position. For
example, places spatially differentiated by hierarchical socio-spatial structures such as
core or periphery, where the periphery is economically, culturally and politically
disadvantaged relative to the core. Spatial hierarchies work at multiple scales, evident
between countries, between regions within countries and also inter-regionally between
differently defined areas, such as urban and rural. Hierarchies are formed and
continuously reinforced by the agglomeration of social, political and economic power
within cores but reduced within peripheries. In weaker social, economic and political
positions peripheries are likely to experience social, economic and political
marginalization. Thus, peripheralization is considered “a spatially organized inequity of
power relations and access to material and symbolic goods that constructs and perpetuates
the precedents of the centre over the marginalized” (Fischer-Tahir & Nauman 2013, p.

18). Peripheralization in this way can be considered a spatial injustice.

The development and sustainment of core and periphery are theorised as influenced by
virtuous or vicious circles (Myrdal 1957; Krugman 1991; Fujita et al. 1999; Copus 2001)
whereby once a process of growth or decline commences it becomes self-perpetuating
and difficult to intercede. Energy is implicated within these processes of spatial
development and differentiation in several ways. In requiring natural resource extraction
for its production, then during its distribution and consumption, energy is physical (or
material) and consequently is bound to space in different ways at different points within
the “whole system” (Healy et al. 2019, p. 219). Furthermore, existing spatial hierarchies
influence how and where the costs and benefits within each stage of the whole energy
system are distributed across space. This can, for example, influence locations of intrusive
energy development, who can access the energy produced, at what cost, or where energy
waste is disposed of. Peripheries more likely to experience social, economic and political
marginalization, hold less power to influence decisions over energy resource access and
allocation, this includes over natural resources, produced goods and public spending,
including that on essential energy services. It also limits peripheral ability to utilize
indigenous resources, including those required for energy, in ways that maximize the
benefit to the periphery instead of or in addition to the core. In this way, the spatial
injustice experienced by peripheries can lead to energy injustice, but energy injustice also
feeds into processes of spatial injustice.

10



Within this existing landscape of core and periphery with already embedded energy
injustices and vulnerabilities, the energy system is transitioning from high-carbon to low-
carbon. This transition is driven by recognition at multiple scales that global energy
demand is predicted to increase (Chalvatzis & loannidis 2017), and if met using current
energy sources where fossil fuel remain dominant, hold direct implications for climate
change (United Nations Development Programme 2000; Intergovernmental Panel on
Climate Change [IPCC] 2014: United Nations General Assembly 2015). In addition,
many countries are dependent on imported energy to meet their populations energy needs
(Chalvatzis & loannidis 2017), raising concerns for security of supply and control over
energy costs (Everet & Rampage 2012; Hawkey et al. 2013). In response to these issues
of energy security, affordability and environmental sustainability otherwise referred to as
the “energy trilemma” (Pye et al. 2015 p. 673), many countries are taking steps to reduce
their carbon consumption and emissions, increasing and diversifying indigenous low
carbon energy supplies, thus reducing reliance on carbon-heavy fossil fuel imports
(Poudineh & Jamasb 2012). The UK has announced a ‘Climate change emergency’ laying
legislation to “eradicate its net contribution to climate change by 2050” (Gov.UK 2019,
para 1). In addition, the UK has previously agreed to a 15% proportion of the EU carbon
reduction target (Hammond & Pearson 2013; Hannon et al. 2013) and has set binding
national and international targets (Climate Change Act 2008; European Commission
2019). Within the UK, devolved nations, including Wales, had already declared climate
change emergencies (Scottish Government 2019; Welsh Government 2019a) and have
also set carbon emission reduction and renewable energy production targets (Welsh
Government 2017b). Such targets have initiated many strategies towards their
achievement, encouraging renewable energy production and increased energy efficiency

at multiple scales.

Transition necessitates added urgency in gaining understandings of spatial aspects of
energy vulnerability. Low-carbon transition offers many opportunities to ensure that the
energy regime going forward is more ‘just’ than previously. Transition can increase
“energy democracy” (Szulecki 2018, p.21) by liberating ‘lock-in’ to traditional carbon
heavy energy and de-monopolise and de-centralise what has been traditionally a centrally
governed and largely centrally owned system (Foxon 2013). Additionally, local
ownership of energy production is recognised as a means of retaining economic benefit
within a local economy (Jones 2015; Benedek et al. 2019). Transition within this framing
appears to reduce carbon emissions and climate change, in addition to challenging

11



existing capitalist structures that gravitate towards agglomeration, centralisation and

maximum profit.

However, transition holds costs as well as benefits and as is being evidenced in multiple
places at varying scales, the distribution of these costs and benefits is not evenly
distributed. It is increasingly recognised that low-carbon transition may increase energy
vulnerability of social groups already in fuel poverty (Bouzarovski et al. 2017). This is
because low-carbon transition, without concerns for justice can “lock-in patterns of
exploitation and dispossession” (Healy & Barry 2017, p. 451) through restricting
immediate and longer-term benefits of participation in the transition process to those with
the most economic and socio-political capacity. Thus, “the challenge of low-carbon
energy transition is not just one of shifting to a new and less carbon intensive socio-
technical regime. It is also a challenge in terms of making sure societal costs, risks and
benefits of that shift are distributed in a way that can be considered ‘just’ (Sareen &

Haarstad 2018, p. 624).

Disadvantages associated with peripheralization such as poor infrastructures (including
energy), lower incomes and weak governance influence (Copus 2001) link with many
aspects of energy vulnerability and also ability to transition. Thus, energy vulnerability,
spatialization and transition processes appear highly interlinked, however, academic
research has tended to focus on each process individually or as a combination of only
two. For example, spatial dimensions of energy justice (Bridge et al. 2013; Balta-Ozkan
et al. 2015; Yenneti et al. 2016; Bouzarovski & Simcock 2017) and energy vulnerability
(Bouzarovski 2013; Bouzarovski & Triado Herrero 2017; Simcock & Petrova 2017) have
begun to be conceptualized, and transition literature has incorporated energy justice
(Bouzarovski & Simcock 2017; Healy & Barry 2017; Monyei et al. 2018; Jenkins et al.
2018). Within this emerging field of research there remains a gap in understanding the
interplay between geographical processes of spatialization, energy vulnerabilities and
low-carbon transition. Understanding such interplay is essential as it illuminates how and
where energy vulnerabilities currently exist and how this may or may not change over
space and time during transition; how and where transition will progress and to what
effect on energy vulnerability and spatialization; and finally how existing spatial
structures and hierarchies may influence energy vulnerabilities and modes, locations and
outcomes of transition. Such insights will illuminate the spatial distribution of the costs

and benefits of transition, thus how just transition currently is across space.

12



This research seeks to address this research gap, adopting a spatial justice and energy
justice framework to illuminate the tripartite interplay between peripheralization and the
economic, social and political disadvantages it holds, with energy vulnerability and
energy transition. The research is part-funded by the Brecon Beacons National Park
Authority (BBNPA) Sustainable Development Fund (SDF) which along with theoretical
and pragmatic considerations has meant part of the research activity is within the Park
boundary. Theoretical considerations include an understanding of peripheries as socially
constructed places of relative low value, experiencing socio-cultural, economic and
political disadvantage. These disadvantages perpetuate circular processes of social,
economic and political marginalization, realised spatially. They also create and
continuously reinforce a dependence on the core. As a relative place, periphery
development is symbiotic with core development, peripheries are often spatially distal
from cores, on the edge or fringe of core spaces. As a socio-spatial construct, peripheries
are subject to scale, thus peripheries can be different places within a neighbourhood, sub-
region, region, country or the globe; core places can hold within them lower scale
peripheries and peripheries can hold within them lower-scale cores. For the purpose of
this research, this theoretic was simplified using Copus (2001) peripheralization model to

select places of relative peripherality in Wales.

Thus, the case study is located in and around the Brecon Beacons National Park (BBNP),
Mid-South Wales. As observed by Fischer-Tahir & Nauman (2013), often peripherality
coincides with rurality (although not exclusively), this is the case here where the study
area is made up of predominantly rural areas but also some exurban and post-industrial
areas. Within the case study energy has and continues to play a unique role in determining
spatial orderings, offering an excellent vantage point to explore variegated reasons for
and experiences of energy vulnerability and energy transition within the periphery. To

formulate specific research aims, consideration was given to a number of key areas;

e First, the heterogeneity of peripheralization processes and resulting
disadvantages, and the multiple ways in which energy vulnerability can be
experienced.

e Second, understanding energy transitions as multi-scalar processes influenced in
different ways, at different scales by the social, economic, and political position

of its actors.

13



e Finally, within the three key foci of this research: peripheralization; energy

vulnerability; and energy transition, how policy has played a key role.

The position of policy making institutions in urban centres, uneven distributions across
devolved nations and their regions of policy powers, public funding and political
autonomy can interplay with economic and social peripheralization processes. Transition
literature has pointed to the strong influence of policy in driving transition towards certain
goals, crediting policy targets and incentives for the progress made in the UK in reducing
Green House Gas (GHG) and carbon dioxide emissions and increasing renewable energy
production. Fuel poverty literature has highlighted the mix of both alleviation of and
worsening of fuel poverty due to misaligned policy objectives. Thus, a key area of
research interest centred on the role of policy and political governance in processes of
peripheralization, energy vulnerability and energy transition. Therefore, the following

research questions were posed:

a) How is peripherality experienced within and around the Brecon Beacons National

Park, Wales?

- How do political, economic and social factors interplay at multiple scales to
influence peripherality at regional scales within Wales?

- How does the production of peripheries at multiple scales influence
experiences of periphery at a sub-regional/local scale?

- How is peripherality experienced at a sub-regional scale?

- How and to what effect does peripherality impact and interplay with energy

vulnerabilities?

b) How does energy vulnerability manifest within and around the Brecon Beacons
National Park, Wales?
- How is energy vulnerability experienced within a periphery?
- What are the key conditions affecting energy vulnerabilities in a periphery?
- How are key energy vulnerability conditions affecting peripheries produced?

- How are peripheral communities counteracting energy vulnerabilities?

¢) How is low-carbon energy transition experienced within and around the Brecon

Beacons National Park, Wales?

14



- How do energy vulnerability and peripherality interplay with social, economic
and political contexts to influence involvement in low-carbon practices and
innovations?

- How do low-carbon energy practices and innovation impact upon vulnerability
and peripherality?

- How do low-carbon energy practices and innovations interplay with the socio-

economic evolution of peripheral places?

To answer these questions a qualitative case study methodology was used providing scope
to include a range of different scale energy actors, from energy producers, energy
consumers and overall energy governance that included interviews with households,
community groups, third, public and private sectors. The case area was bound an area that
included rural, exurban and post-industrial peripheries of Mid-South Wales. In this way
the research exemplifies a multitude of perspectives that may be spatially influenced and
thus illuminates via multiple perspectives the interplay between processes of

peripheralization, energy vulnerability and energy transition in Wales.

The thesis is structured as follows. Chapter 2 explores the evolution of the concept
‘energy vulnerability’. To do so, concepts of energy justice and fuel poverty are
unpacked, highlighting their development from theories of social and environmental
justice and their political and public use and impact. A critique of fuel poverty is outlined,
due to its narrow definition that focuses on energy efficiency, income and energy prices.
This limits scope of including differences between household energy access, needs,
autonomy and flexibility and energy practices all of which are influenced by geographical
contexts and wider socio-economic and socio-political structures. Thus, while fuel
poverty is an important means of raising awareness, understanding and addressing energy
deprivation, energy vulnerability reveals that there are potentially a greater number of

people on the verge of fuel poverty who are currently unrecognized.

Chapter 3 offers a review of current transition literature, outlining that current
understandings of transition are largely understood via a multi-level perspective, and that
the dominance of this framework may have limited understandings of how transitions
have been and continue to be carried out. In particular, the chapter is supportive of other
literature in outlining the benefits of viewing transitions through a geographic lens. This
then allows for concepts such as place and scale to be used for analysis, thereby taking

into account the uneven distribution of a wide range of local endowments and local
15



contexts. Within this, reference is made to low-carbon transition in the UK, and how
spatial factors are important influencers on how, where and by who low-carbon energy
transitions are taken forward, and therefore how the transition may progress.

Chapter 4 draws on Wales, as a devolved nation of the UK to highlight the connections
between processes of spatialization, spatial justice and energy vulnerability. Such
processes affect the relative spatial positioning of Wales within the UK but are also in
play within Wales affecting spatial differentiation intra-Wales. It starts by unpacking
core-periphery development, after which connections are made between such spatial
processes and spatial justice, most notably how the resources required for energy
production and the siting of the production itself, energy network distribution and energy
prices are beyond the ability of periphery influence. Finally, the chapter focuses on the
interplay between multiple and multi-scalar spatial processes with energy vulnerability at
a domestic scale. It outlines how energy vulnerability while manifest at domestic scale,
is a product of higher scale, socio-spatial, political and economic structures.

Chapter 5 explains the research aims and questions followed by an explanation of the
logic of enquiry including the overall ontological and epistemological perspective. It
outlines the research design as one of qualitative case study and explains how the
ontology, epistemology and research aims directed this decision. Detailed justification is
given for how the case study was geographically bound to Mid-South Wales and the
Brecon Beacons National Park (BBNP or the Park), including how the bounding reflects
several important case criteria based mostly on theoretical concepts of peripherality and
energy vulnerability. As the research has a qualitative foundation, discussion centers on
justification and critique of qualitative methods and construction of knowledge.
Reflections are also made as to researcher positionality and assumptions brought to the
research as well as steps taken to address this. Interview participants are outlined with
reasons why each group were selected for study and what data collection method will be
used. Finally, an explanation of the tools used and methods followed for data analysis is

provided.

Chapters 6 and 7 outline the empirical results of data collection and analysis. Chapter 6
focuses on the theme ‘Multi-scalar Political Peripheralization’. It starts by setting the
energy policy context, providing a foundation to explore political peripheralization, first
in the core-periphery relationship perceived by interviewees between the UK and Welsh

Government, regionally within Wales between rural and urban areas and then within the
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BBNP, between Park core purposes and Park communities. The chapter highlights how
at regional scales, allocation of public spending and its strategic application along with
declining public services make visible to communities their peripheralization. Political
peripheralization then links with energy transition injustices in several ways; in
misaligned core-periphery energy aspirations, in increased facilitation of energy
production within peripheries, and in limited public assistance for domestic energy

transition comparative to more populated and ‘more deprived’ places.

Chapter 7 focuses on the themes ‘Peripheral Economy and Income’, ‘Peripheral
Infrastructure’ and ‘Peripheral Housing Stock & Tenure’ unpacking how these
interwoven aspects of peripherality impact upon energy vulnerability and transition.
Initially peripheral economies and incomes are explored, followed by explanations for
and experiences of the necessity of personal transport. Following this, focus is placed on
peripheral energy infrastructures, highlighting restrictive access, weak structure and
additional costs associated with it. Finally, the influence of peripheral housing stock type
and energy efficiency on energy vulnerabilities is highlighted, linking the combined
influence of this with energy consumption and high energy prices. This section also
briefly explores the influence of housing tenure on abilities to alter such living conditions
and thus energy vulnerabilities. Within each section links are made with low-carbon
energy transition and how this is utilized to counteract energy vulnerabilities, but also

where it is unobtainable for some.

Chapter 8 synthesizes the discussions of Chapters 2-4 and the results of Chapters 6 and
7 to illuminate the interplay of energy justice and spatial justice. Sections 8.2, 8.3 and 8.4
are dedicated to answering the three main research questions. Section 8.2 explains how
elements of peripheral disadvantage are experienced by communities within the case
study area, and how these experiences can link together spatial injustices and energy
injustices. Section 8.3 elucidates connections between peripherality and energy
vulnerability, demonstrating how elements of peripheral energy vulnerability are spatially
contingent, creating energy peripheries. Section 8.4 then unpacks how and to what effect
low-carbon transition is taking place within energy peripheries. Section 8.5 summarizes
the overall conclusions of the thesis, highlighting the empirical and theoretical
contributions made. Finally, recommendations are made for policy and energy
governance and the chapter critically reflects upon the thesis and proposes ideas for future

research.
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This research contributes to and advances energy vulnerability and transition literature,
elucidating the tripartite interplay between peripheralization with energy vulnerability
and energy transition. The research demonstrates that spatial injustices inherent within
periphery development link and interplay with energy injustices. Energy vulnerability, as
a form of energy injustice holds spatial contingency, thus energy vulnerability
experienced within a peripheral context is influenced by elements of peripheral
disadvantage. Processes of spatialization and energy vulnerability together influence

transition mode, trajectory and outcome.
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Chapter 2. Energy Vulnerability: Linking energy justice, social

justice and vulnerability

2.1 Introduction

Energy is an extremely important resource for sustaining human activities. The energy
economy is one of the largest in the world, becoming part of nearly every aspect of
modern life, infiltrating economies, politics, culture and social relations (Sovacool et al.
2014). 1t is an essential resource and a necessary requirement for living to a socially
acceptable standard. However, access to affordable and sufficient levels of energy within
the UK (like in many places in the world) is unevenly distributed. Amongst others, some
of the reasons for this include: the historic and current energy infrastructure has a set
geographical reach, leaving some remote parts of the UK without access to mainstream
energy flows; a liberalised energy market which works to capitalist logics does not
remediate poor energy access in places where costs cannot be recouped quickly, and in
which regulation has a limited impact on energy costs overall; or government policies
whether around energy, welfare or housing issues that can (inadvertently) leave the
poorest people paying the most towards their energy bills. This uneven access to energy
can be seen as an ‘energy justice’ issue, resulting in uneven access to life-sustaining
resources, with many people being unable to fully participate in society and at risk of

physical and psychological harm.

Energy justice is a concept and analytical framework that can encompass many elements
of energy production distribution and consumption and is concerned with fair and
equitable allocation of costs and benefits, transparent and inclusive procedures and
respectful treatment of all people. As a framework, there are many concepts both new and
old that may fall under the energy justice umbrella, including ‘fuel poverty” and ‘energy
vulnerability’. Fuel poverty has been part of academic study and the political agenda
particularly in the UK and Ireland for many years and has been extremely important in
both raising awareness and understanding of uneven access to energy. Despite raised
awareness of fuel poverty and policy efforts towards its eradication, fuel poverty persists.
As result and in line with growing understandings of its causes and consequences the
concept has received some criticism. This centres on its narrow definition and
interpretation of having three main dimensions: low income, fuel prices and energy

efficiency. As recent studies into fuel poverty have pointed out, often its causes are far
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more wide ranging and diverse than its current definition acknowledges. Some authors
are now looking to alternative concepts to explore issues around fuel poverty, concepts
that can encompass the how and why it comes to be and the wider range of impacts it may
hold.

The related concept ‘energy vulnerability’ has been advanced by the Interdisciplinary
Cluster on Energy Systems, Equity and Vulnerability (INCIUESEV) between 2009 and
2011 (c.f. Hall et al. 2013). The concept has gained popularity in academic literature
(Bouzarovski 2013; Day & Walker 2013; Hall et al. 2013; Middlemiss & Gillard 2015).
There is no fixed definition, however, current understandings include energy vulnerability
as “the propensity of an individual to become incapable of securing a materially and
socially needed level of energy service in the home” (Bouzarovski et al. 2014, p.10) or “a
situation in which a person or household is unable to achieve sufficient access to
affordable and reliable energy services, and as a consequence is in danger of harm to
health and/or wellbeing” (Day & Walker 2013, p. 16). Emerging as a result of various
works into energy justice issues, energy vulnerability appears to be a concept that has the
capacity to encapsulate multiple contributing causes and effects of energy injustice

beyond fuel poverty.

This chapter explores the evolution of the concept of energy vulnerability and
demonstrates increased capacity, in understanding the wider factors that contribute to
households being unable to access adequate energy and the wide-ranging negative
outcomes this may have. It will start by discussing the origins of energy vulnerability as
emerging from energy justice literature, reviewing definitions of energy justice and also
of fuel poverty, exploring why some authors are looking for alternative concepts to
understand household energy deprivation. It will then move on to consider the current
understanding of energy vulnerability, describing its multi-dimensional, multi-scalar and
temporal character, illustrating why these traits may mean it can encapsulate influencing
factors that current conceptualisations only can when combined with others. Finally, it
will outline how fuel poverty may be seen as an outcome or a precursor of energy
vulnerability, and given this relationship, energy vulnerability is likely to be far more

prevalent than fuel poverty.
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2.2 Fuel Poverty: Initial understandings of domestic energy

deprivation

Fuel poverty had been discussed in broad terms within the literature since it was first used
by Isherwood and Hancock (1979), then Bradshaw and Hutton (1983) (as identified by
Liddell et al. 2012; Moore, 2012). However, it was not closely addressed and taken
forward within the literature until Boardman’s (1991) work (Liddell et al. 2012; Walker
& Day 2012). Boardman suggested that a household was fuel poor if they were unable
“to have adequate energy services for 10% of their income” (Boardman 1991, p. 227) and
it is this definition that has been taken forward in UK national policy (referred to hereafter
as the ‘10% measure’). In 1991, with some reluctance (Boardman 2015), the UK
government released the Home Energy Efficient Scheme, which was a home energy
efficiency scheme aimed at low-income households. Since then, fuel poverty, household
energy efficiency and reduction in consumption remained on the political agenda. Initially
discussed under the guise of “affordable warmth” under the conservative party, it was
only when New Labour were elected in 1997 that the term fuel poverty was “allowed” to

be used in official documentation (Boardman 2015, p. 2).

Since then, fuel poverty gained increasing attention within social, political and academic
spheres. Politically, the passing of the Warm Homes and Energy Conservation Act (2000)
and the associated UK Fuel Poverty Strategy (2001) led to commitments in England,
Northern Ireland and the devolved nations of Scotland and Wales to reduce fuel poverty.
As, fuel poverty is a devolved policy each country sets targets towards its eradication.
England and Scotland have presented a target of eradication by 2016 and Wales by 2018
(Scottish Executive 2002; Welsh Assembly Government 2010; Welsh Government
2016a). In 2011 the UK Government commissioned a review into fuel poverty and how
it was measured (c.f. Hills et al. 2013), finding that the target set was unreasonable due
to the “long term structural” characteristics of fuel poverty (Department of Energy and
Climate Change [DECC] 2013a). Consequently, a new target for England was set to
improve as many households with an Energy Performance Certificate (EPC) rating? of

Bands F and G to a B and C by 2030 (Department for Business Energy and Industrial

! See Appendix 1 for UK Government Fuel Poverty Policy 1991-2018.
2 Energy Performance Certificate (EPC) are a legal requirement of all buildings sold or leased under the
Energy Performance of Buildings (Certificates and Inspections) (England and Wales) Regulations 2007.
An EPC provides a rating of how energy efficient a building is. They are graded A (most efficient) to G
(least efficient).

21



Strategy [BEIS] 2018a). Scotland is currently in the process of updating its fuel poverty
strategy with the Fuel Poverty (Target, Definition and Strategy) (Scotland) Bill (2018).
The Bill seeks to define fuel poverty and agree a strategy that will result in no more than
5% of homes in Scotland in fuel poverty by 2040 (Scottish Parliament 2018). In Wales,
the Fuel Poverty Strategy (2010a) has not been updated since its release, indeed, it
remains unclear as to how successful the strategy was in eradicating fuel poverty by 2018.
The Welsh Housing Conditions Survey 2017-18 is projected to report on current levels
this year (2019) (BEIS 2018a), and interim evaluations of Wales’ Warmer Homes
schemes Arbed (2009) and Nest (2011), which aim to improve housing energy efficiency,
have been favourable although have been unable to speculate on reductions in fuel
poverty (Welsh Government 2015a; Ricardo Energy & Environment 2017). Despite
eradication targets, the number of fuel poor households in the UK has continued to rise

year on year. It appears that all policy eradication targets have been missed.

Awareness of fuel poverty has grown both nationally within the UK and on an
international level over recent years (Moore 2012; Hall et al. 2013; Roberts & Phimister
2015). Within the UK, much of this has been attributed towards the continuing rising
costs of energy (mainly between the year 2000 to present, with the exception of oil see
House of Commons Library 2016a), along with research demonstrating the increasing
numbers of households living in fuel poverty. A large body of work enhancing
understandings of fuel poverty within the UK and Ireland developed, with a widening
geographical scope to mainland Europe and beyond since the early 2000s (Bouzarovski
et al. 2014; Hall et al. 2015). Such work highlighted the economic, social and health
impacts being fuel poor can hold especially for socially marginalised or vulnerable groups
(O’Sullivan et al. 2011; Middlemiss & Gillard 2015; Snell et al. 2015). These
understandings have been communicated increasingly into the public sphere by the media
and third sector, where links between policy, fuel poverty and ‘Excess winter Deaths’ in
particular have been pronounced (c.f. Rankin & Butler 2013; BBC 2018a; National
Energy Action 2018).

The most recent report (at the time of writing) by BEIS Annual Fuel Poverty Statistics
Report 2018 estimates that there are still approximately 3.65 million fuel poor households
in the UK. Recent studies have demonstrated the negative impacts that being fuel poor
has on individuals and households, for example, on morbidity, health, wellbeing and life
chances (Barnes et al. 2008; Day & Walker 2013). There is also evidence for the negative
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impacts living in a cold home can have on the social inclusion of the household. For
example, Harrington et al. (2005) conducted a qualitative study into the health impacts of
participants living in fuel poverty, finding that most of their participants felt that living in
a cold home may exacerbate existing physical health issues as opposed to create them,
but that it could cause feelings of social exclusion. Some participants reported reduced
social interactions due to retiring to bed at earlier times to keep warm, limiting social
activities within their homes due to embarrassment felt regarding its cold temperature and
formations of dampness which create, or add to existing, feelings of isolation and
depression (Harrington 2005). As such, fuel poverty is now understood to be detrimental
to living a mentally and physically healthy life (Sovacool 2015), as the services that
energy provides, such as warmth or lighting, are not “discretionary purchases, but

absolute necessities” (Boardman 2010, p. 48).

Thus, in addition to more direct impacts of fuel poverty, there are also indirect impacts
due to the permeation of energy on “every aspect of our culture and even our into social
relations” (Sovacool et al. 2014, p. 24). For people to perform their everyday life, their
energy needs must be met (Lucas 2012), these needs can include a “warm bed, a cooked
meal or internet connection”, and will be dependent on “social practices” and
“expectations” relative to their specific social culture (Bouzarovski et al. 2014, p. 6). If
needs are unmet due to a lack of resource, in this instance energy, those people will
experience difficulty in participating “in the normal relationships and activities available
to the majority of people” within their society (Levitas et al. 2007, p. 9). Furthermore,
energy is increasingly a primary means of obtaining access to, or participating in, most
dimensions of life (Sovacool et al. 2014), limited energy access does not just mean limited
access to light and warmth, it also means limited access to political, social and economic
dimensions of life, which is synonymous with social exclusion (Milbourne 2004;
Anderson et al. 2012; Lucas 2012). The negative impacts of social exclusion on individual
quality of life and societal equity and cohesion are well studied (Bradshaw et al. 2004;
Milbourne 2004; Levitas et al. 2007) consequently fuel poverty can be understood as a

matter of injustice (Harrington et al. 2005; Sovacool 2015).

Many studies of fuel poverty point out that despite the number of strategies and schemes
informed by the UK government aiming to reduce and ultimately eradicate fuel poverty,
it remains prevalent and is increasing year on year (Jenkins et al. 2011; Guertler 2012;
DECC 2015a). Since 2010, the government in the UK has implemented an agenda of
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reduced public spending and tax rises in order to reduce the budget deficit and reform the
welfare state (Reeves et al. 2013; Bailey et al. 2015). This neoliberal regime has attracted
criticism around the uneven distribution of spending cuts at both a Local Authority level
and household level. With Local Authorities in some of the most deprived areas
experiencing a disproportionately high reduction in their spending power (Bailey et al.
2015) and households with “below middle incomes”, particularly those in receipt of
welfare benefits, such as disability living allowance, undergoing reductions in their
income (Reeves et al. 2013; Collingwood 2015, p. 2; Snell et al. 2015). Official schemes
both directly and indirectly aimed at reducing fuel poverty have been impacted, with
restructuring leading to reductions in funding to some such as the ‘Energy Company
Obligation’ (ECO)? and its associated regional schemes (Guertler 2012). Therefore, it
could be argued that the austerity agenda being followed by the UK government is a likely
contributory factor to continuing fuel poverty levels as it is not just policies and schemes
aimed at fuel poverty that have an impact on fuel poor households. Indeed, policies
around welfare, family, health and housing can have direct and indirect impacts on
households’ ability to afford the energy they need (Middlemiss & Gillard 2013).

Policies in relation to climate change have also been criticized for exacerbating situations
of fuel poverty for many households. For example, the Feed-in-Tariff (FIT)* schemes that
commenced in 2010 received criticism because the initial capital needed by individual
households or communities to participate in this subsidy scheme limited its uptake to
wealthier households and communities (Knox 2010). Consequently, low-income or
poorer households and communities are effectively excluded (Bickerstaff et al. 2013, p.
3). Furthermore, costs associated with the implementation of climate change and low-
carbon energy policies in addition to some fuel poverty schemes, such as the Energy
Company Obligation (ECO), are passed on to all energy customers via their electricity
and gas bills. Thus, they have a “disproportionate impact on low-income homes”
(Bickerstaff et al. 2013, p. 3; Atkinson et al., 2015; Institute for Public Policy Research
2018). Creating a “triple injustice”, is that low-income homes consume the least carbon

(Preston et al. 2013, p. 3). Spatially, ECO has cost rural customers £70 million in levies

3 The Energy Company Obligation (ECO) requires energy suppliers to deliver energy efficiency measures
to domestic gas and electricity customers in order to meet carbon emission and energy consumption targets
outlined within the strategy. Each supplier is allocated a “proportional share of the ECO target relative to
their share of the domestic gas and electricity markets” Ofgem (2016b). The strategy identifies priority
groups as those receiving certain state benefits and the elderly. ECO is paid by all energy customers via a
levy on energy bills.
4 See Chapter 3, page 47 for more detailed explanation of FIT
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over two years, when they have received less of the installed measures (accounting to
only £3.5 million of spend) (Institute for Public Policy Research 2018). The combined
result of these actions is that the cost of low-carbon policies within the UK, aimed at
facilitating the energy transition are paid for by all, but only those with capital to invest
will realise returns and be able to reduce the cost of their energy (Stockton & Campbell
2011) and their energy consumption. This poses a risk of creating an “energy under-class”
where low-income groups remain dependent on increasingly expensive energy (Walker

2008, p. 4514), with no viable means of alleviating either their cost or consumption level.

Other critiques of fuel poverty point to the way fuel poverty is understood and measured
in the UK®, which is argued leaves many households living in fuel poverty being
unrecognised, or with interventions in place to help them that do not apply to their
situation (Liddell et al. 2012; Snell et al. 2015). In line with this is Bouzarovski et al.’s
(2014, p. 8) critique of the “narrow triad” that inform the traditional 10% measure and
define current understandings of fuel poverty: of low income, high energy prices and low
levels of energy efficiency which can act to simplify understandings of factors leading to
fuel poverty. Other critiques are of the language of fuel poverty which, it is argued,
reflects the underlying understanding of the problem (Day & Walker 2013), linking fuel
poverty with issues of energy prices and low income. In this way, current understanding
of fuel poverty implies a largely budgetary issue, even though its cause and effects are
much wider (Bazar 2007).

In keeping with views that the concept of fuel poverty implies limited and largely
budgetary or efficiency causes is the argument that fuel poverty measurements do not
address the different and sometimes non-financial factors that lead to fuel poverty, and
that it does not address issues of household needs. Households’ energy needs can be
multi-dimensional, individual and can be affected by a wide range of internal and external
factors. Studies of household needs have been carried out at both a national, regional and

sub-regional scale. For example, studies such as Smith et al. (2013) and Roberts and

% |n 2011, the UK Government commissioned an independent review of the definition of fuel poverty, to determine the
appropriateness of the ‘10 % measure’. The review was undertaken by Professor John Hills of London School of
Economics (c.f. Hills et al., 2013). The review proposed fuel poverty should be measured using a ‘low income, high
cost’ (LIHC) measure. This measure means that a household is defined as fuel poor if its income is below the national
poverty line (after energy costs) and its energy costs are higher than is typical for their household type. It also created
a fuel poverty gap measure in which the depth or severity of fuel poverty for a household can be ascertained. The LIHC
measure has received some criticism for reducing the numbers of households as identified as fuel poor, it has also
received some praise for being more nuanced than the original 10 % measure. The measure has been adopted in
England but not within the other devolved nations of the UK, as such overall UK measurements and national
comparisons still use the 10% measure (Moore, 2012; Preston et al., 2014).
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Phimister (2015) consider fuel poverty from a sub-regional scale, by comparing the needs
of rural and urban areas. Comparison of these areas has identified impacts due to
differences in energy supply and housing type, with rural areas more likely to have a non-
mains gas energy supply, have a less competitive and more limited choice of fuel (Office
of Fair Trading 2011) and live in older, less energy efficient houses (DECC 2013b).
Roberts and Phimister (2015) found that there were differences in the persistence of fuel
poverty and vulnerability to becoming fuel poor between both areas, with urban
households being more likely to be in persistent fuel poverty, and rural households being

more vulnerable to energy price increases.

Smith et al.’s (2013) research for the Joseph Rowntree Foundation compared the total
budgetary needs of households at different levels of spatial isolation (hamlet, village, rural
town) with different compositions (retired couple, single adult, family of four and single
parent). Results are then compared with earlier research by the Joseph Rowntree
Foundation (see Bradshaw et al. 2008) based on budgetary needs for urban households.
The study found that in all instances rural households needed a greater income to offset
their higher spending costs, which were mainly attributed to transport needs. It also found

that the level of income needed rose with the level of household rurality?®.

From a social perspective, studies have investigated different households’ energy needs
emerging as a result of them being fuel poor (Middlemiss & Gillard 2015), disabled (Snell
et al. 2015), or being young and living in rented accommodation (Bouzarovski 2013).
Findings show that household energy needs can widely vary, due to different socio-
technical interactions, shaped by cultural and social practices that occur in each individual
home (Ellsworth-Krebs et al. 2015). These interactions may be influenced by instances
of infirmity, illness, or unemployment for example, which would likely involve people in
these instances being at home more often than others, and therefore needing to use various
forms of energy for longer periods throughout the day (Snell et al. 2015; Walker et al.
2014). Also, for those households with individuals who are elderly or ill, or even those
with young children, the use of energy for heat in particular may be needed much more,
and again, over longer periods than others (Snell et al. 2015; Walker et al. 2014), meaning
that households with these needs may be more likely to be fuel poor, no matter the price

of energy or the energy efficiency of their home.

® Spatialised living costs are explored further in Section 7.4
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Other studies have pointed out that even if a household is not formally considered fuel
poor, they may still be living in energy deprivation. Anderson et al. (2012) used a mixed
methods approach to find out how households with incomes below 60% of national
median income cope with financial constraint. They found that most (63%) reduced their
spending overall, including spending on essentials such as food and fuel in order to
maintain their primary financial commitments. In terms of energy, this meant a decrease
in the amount they consumed’. Energy deprivation is also evident in households who are
not considered poor, but for a number of reasons, such as fear of overspending on energy,
as an alternative to rationing another living requirement, or through choosing to live a
frugal lifestyle, may self-deprive or “ration” their household energy, thereby “feeling fuel
poor” and living with the same negative impacts as those who are fuel poor (Dubois 2012,

p. 109).

Fuel poverty also does not address restrictions on household agency in making dwelling
efficiency adaption, using energy efficient appliances, or fuel switching. These can be felt
by households who live in rented or social accommodation where such responsibilities
are held by landlords. Consequently, even a household on a relatively high income, could
be in fuel poverty if they are living in an energy inefficient dwelling, with inefficient
appliances or using an expensive form of energy which would result in them spending a
high proportion of their income on running their home. This situation would result in
them having a smaller residual income. Or, as aforementioned, they could be living in
energy deprivation by restricting their energy consumption to manage the household
budget (Sovacool 2015). Thus, by taking these kinds of instances into account through
adopting an energy vulnerable approach as opposed to a fuel poverty one, existing
thoughts around who is fuel poor may be challenged. Alternative to stereotypes of
“vulnerable consumers” based on social categories such as low-income households,
elderly people or welfare recipients (Bouzarovski et al. 2014, p. 17) energy vulnerability
can widen the range of those at risk to many more people than just the most socially

vulnerable in society.

Finally, as Bickerstaff et al. (2013) points out, there have been an array of concepts
discussed within academic literature which are concerned with lack of ability to access
energy at a domestic scale. These include energy poverty; energy insecurity; energy

deprivation; energy precariousness; and fuel poverty. The most dominant research in this

7 See Chapter 7 for exploration of energy practices
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area are those concerned with fuel poverty and energy poverty. Traditionally considered
as dichotomous (Li et al. 2014), fuel poverty can be seen to describe forms of energy
deprivation in developed countries, with a focus on energy prices, household
consumption and efficiency, while energy poverty has largely been used in relation to
energy deprivation in developing countries, with a focus on equitable access to energy
networks, and more recently micro-production (Bouzarovski et al. 2014). The
dichotomous treatment of fuel poverty and energy poverty means that each offers only a
limited understanding of causes of energy deprivation, when it has been identified that
the factors each concept refers to can be present in both developed and developing
contexts (Simcock & Petrova 2017).

However, bringing together the two concepts risks further ignoring a key element already
missing from fuel poverty conceptualizations: the influence of spatial difference. As
already highlighted, different places have different climates and different energy, socio-
economic and political structures, all of which influence energy access, affordability,
efficiency and cost. Therefore, combining fuel and energy poverty to address similarities
in the phenomenon across space must also become nuanced in addressing more
specifically spatial differences which affect how and why fuel poverty occurs in different
places.

Fuel poverty and the research around it have been successful in highlighting the extent of
its prevalence in the UK and also the impacts it can have on households’ day to day life,
as well as longer-term prospects. However, its definition has inevitably led to a limited
understanding of its causes, an underestimation of the potential impacts to households
and policy measures limited in impact. Increasingly research has sought alternative
frameworks that can take account of the multiple and interlinked social, economic,
political and spatial influences on domestic energy deprivation. Most recently ‘energy
justice’ and its progeny concept ‘energy vulnerability’ have been conceptualised to

address such issues. Each is discussed in turn in the following sections.
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2.3 Energy justice: A lens for understanding domestic energy

deprivation

The concept of ‘justice’ is well established, even if remaining in flux within various
disciplines, such as political theory and law (Gross 2007; Schlosberg 2007). With regard
to energy justice, it is political theory and its understanding of social justice which have
provided the foundations for the concept. Social justice too is a well-established concept
that has arguably been present within society in some form since being proposed by the
ancient Greeks (Capeheart & Milovanovic 2007). As such, the literature for social justice
is vast, nonetheless, a brief background is needed to inform the understandings of energy

justice which follow.

Contemporary understandings of social justice can be split into three main schools of
thought: Liberalism, Marxism and Post-structuralism (Gregory et al. 2009). Liberal
conceptions stem from such work of Rawls (1971) who understands social justice as fair
distribution of societal costs and benefits (Gregory et al. 2009). Of particular note are
Rawls’ two principles of justice, first, all people within a society should have as many
basic liberties possible without infringing on other people’s liberties. Second, inequality
in distribution of liberties can only be justified if it serves the least advantaged, known as
the “Difference Principle” (Sovacool & Dworkin 2015; Rawls 1971, p. 75). Marxist
approaches to social justice consider the concept from a capitalist society perspective,
concerned with capitalist social processes that lead to conflict between labour and capital,
class formations and resulting exploitation of workers. Post-structuralists consider
socially constructed “axis of social differentiation” to be important factors in determining
how just a society is, these can be thought of as social group markers such as race and
gender (Gregory et al. 2009, p. 694). Without acknowledging such differences, the “deep
material differences in social position, division of labour, socialized capacities,
normalized standards and ways of living” will “disadvantage members of historically
excluded groups” (Young 2005, p. 362). Of course, depending on the social justice
perspective, different principles will be considered or given more prominence. However,
in general, social justice can be understood as having two main concerns: the 